[0001]SYSTEM AND METHOD FOR IMPLEMENTING A MEDIA INDEPENDENT RAN-DOVER
[0002]FIELD OF INVENTION [0003]The present invention generally relates to wireless communication
systems, and more particularly, to a method and system for implementing a media independent
handover between different wireless network types. [0004]BACKGROUND [0005]Typical mobile
systems have two main operating modes- Idle mode and Connected mode. In Idle mode, the station

(STA) characterjstics include; er Ice (i.e. all or transaction in progress); monitoring of
paging channeli?% ilable %&Mﬁ%@%&%@ﬁv&wer is available for downlink
measurements of the radio environment; background coordination; and unscheduled access point
(AP) and/or technology reselection. In Connected mode, the STA characteristics include: an active
user service (e.g09a2tall is in progress); haifldyeFiBPEESIIeNimited receiver availability for
meﬁsulremelnts (?m tFe ug@éﬁé&ﬁ%@kﬁ&@é&ﬁé&ma&dﬁaw@g@aﬁ%)ﬁ%@mIed AP ano:c/or
technology laandover. [0Q006]Prior to.entering Idle mode (e.q.. at power-up), the STA must perform
selection in order %\céfﬁl'esiearz%i%%ﬁgagé%‘%%fyh%dat&%ﬁoaé%% ggsa%gﬁ e for li%l?%%xﬁgegted user service.
While in the IdleTi8da iR adeRt ESRETGH BTy SR SHRTEE TERgHEORHT RPERHd Al's with different

technologies. Upon determination of a 'better" AP, the STA will transition over (i.e., perform
"reselection”) to ghimnew AP. 10007]While in the-fgnoested mode, a handover occurs upon transition
from one AP to z?&%;aer AP_,@ff(;:-gédg{%%t esgég%\gcg%g%r}g %%}10 ing teen AP using a different
technology. In an ideal case, bandover occurs WIﬁ'IOUt notlcea% e Interruption of the active user
service. - znd Connected mode. In Idle mode, the station (STA) characteristics include: no

user service (i.e., no call or transection in progress); monitoring of paging

channels; available service request chaunels; 100% of the receiver is available for

downlink measurements of the radic environment; background coordination; and

unscheduled access point (AP) and/or technology reselection. In Connected mode,

the STA characteristics include: an active user service {e.g., a call is in progress);

handover is possible; hmited receiver availability for measurements (since the

user service takes priority)y; and fully coordinsted, scheduled AP and/or

technology handover. '

0008} Prior to entering Idle mode (e.g., at power-up), the STA must

perform selection in order to determine the best AP and techmology available for

the requested user service. While in the Idie mode, the STA continuously

examines neighboring APs and APs with different technologies. Upon

determination of & “hetter” AP, the STA will fransition over (e, ?erform

“reselection”) to the new AP.

[0007] While in the Connected mode, a handover occurs upon transition

from one AP to another AP offering “better” service, ncluding switching to an AP

using a different technology. In an ideal case, handover oceurs without noticeable

interruption of the active nser service,

[5008] One goal is to achieve a seamless handover (i.e., to permit mobility

of & STA) between different wireless network types, such as between different
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[0008]One goal is to achieve a swami ess laandover (i.e., to permit mobility of a STA) between
different wireless network types, such as between different wireless local area network (WLAN) types
or between a WLAN and a cellular system. Current technology does not provide for this type of
handover. 10009)Figure 1 is a diagram of an existing cellular mobility model 100, showing a
centralized radio resource management (REM) approach to the mobility issue. A cellular STA 102

(e.g., a 2G mobile station qr a 3G user. ent) is freely mobile among a plurality of APs 104. The
APs 104 can mc‘ra’ifé%BMéfﬁ%Pﬁﬁﬁéa@é‘%%Wa%‘%?5‘?‘6%%&% %tﬂ%&lﬁode )3s. The APs

104 are connectwéttoyStrmenidechratiey detmotken@Blie/fondhid dvey pditoyddtmction (1-1PF) 108 is used to
direct the handoper®f the $RA G2mangdhae iR eHRdmsHnaIoRAdDR meses@bout. The HPF 108 is
centrally located, (6.1, 3.4 iase SAPR.EANNOSHIBSC) 013G adio.newyafk controller (RNC)

and is connected to a hetwork 110 (e.g., a switch or a server%él 10 e HPF 108 provides

coordination as A EPAFEY rﬁ&?&&l%éﬂf*tﬁ%zéﬁ%r&n?ﬁﬁ% 2 SRS A 1192 ¥Ehds measurements
to the HPF 108, satitiiratRFred8 metitle e natvedisior! retfat@ih Jranbovet emd which AP 104 the
STA 102 should:keéwas, H20Q%3 He: theitapdehdii0 . somirshadieH @QuRODWAISigNBaems are made to each

AP 104 and Sor&?pgafywrgny gedcauiied o Jleamade, b RIRIEENolag(8 9. SSM to GSM)

and inter-technolog MA) AP selection/reselection decisions are made in the

SPA 107 and arPSHBORE Bt ST EOOIT A RO BB AR St by the HOF 105,
In Connected mageayx:iiddiroesigions thelHadeqisttraiiF 1008ed rkare stpported by

measurements m@%ﬁﬁm%@%&p&mtoa@w&t&m B cdaB.uia iveigratling. 100121Figure 2 is
a diagram of an gxistir gi\é\éla% f{l{g gdgj;‘%g% sho g\g&gﬁ distributed REM approach to the

mobility issue. An 802.x SPA 2 ree bile among a plurality of APs 204, which (Ism include,
but are not limiteé§%802. 1?31‘*&?%‘ é@%%’ﬂﬁ@?ﬁ%‘%ﬁ? A A estR DR dio network 206
and to a networkdﬁ%e(:@ A sal b tEpealTér B sends measurements to the HPF 108, and the

HPF 108 makes the final decision regarding handover and which AP 104 the STA
102 should be on. _

[06611] In the model 100, semi-static frequency assignments are made fo
each AP 104 and some radivc planning is reqguired, In Idle mode, both intrs-
technology (e.g., GSM to GSM) and inter-technology (e.g., GSM to FDD/WCDMA)
AP selection/reselection decisions are made in the 8TA 102 and are supporied by
_system information {from the network 110) broadeast by the HPF 168. In
Connected mode, AP handover decisions are made in the HPF 108 and are
supported by measurements made by the 8TA 102 that are sent to the HPF 108
viz L3 signaling.

[0012] Figure 2 is a diagram of an existing WLAN mobility model 200,
showing a distributed RERM approach to the mobility issue, An 802.x STA 202 1s
freely mobile among a plurality of APs 204, which can includs, but are not
hmited to 802.11a and 802.16 APs. The APs 204 communicate via & radio
network 208 and to & network 208 (e.g., a gateway or router).

{0013] In the model 200, dynamic frequency assignments are made to each
AP 204 and radio planning is not required. The only type of handover supported
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10013)In the model 200, dynamic frequency assignments are made to each AP 204 and radio
plsnning is not required. The only type of handover supported in the mobility model 200 is an
intra-technology (e.g., 802.11a to 802.11a) Idle mode handover, where the AP selection/reselection
decision is made autonomously in the STA 202. The other handover types (ldle mode with
inter-technology and Connected mode) are not supported in the mobility model 200. 10014] In this

distributed REM, ﬁﬁfr%%ﬁﬁ}t the %?%O%Qé a%?#nr 1§§: é%%ﬁ%y\n\g&eﬁﬁg% 69%¥a2%ﬂamically manage

. a .
themselves. Théfe 18 N0 cehtralse poin IS pertormed, a ferefore, no element

in the architectufeele d¥BEttEra FASHOVEE (68159mbmEsIedienadiesitior ékistagemobile system
architectures fomeatiulasalydn Yk ARAESRVOH byjpe S AJGRRPE2 @B RAGBRAtInRIwEes a physical layer
302, a data link {ayek30¢sane.a-neluatsdaver 306 Shedata inklayan304dacdes a medium access
control (MAC) sublayer 31 d a radio link control C).su 12. The network layer 306

?E,%g%g) 911%%1&{%%:‘1&)%&% ! izai,:» arcl*ilixo btﬁfi Q.lgy 8543 [T g% '[C?Efa ?d

includes a GSM resourc ma Ity managem 1] protocol manager

316, and an InteARStPTORECIEP Hrptvirde feernsanbyides. [Bo1siABGEPIEGY STA 320 includes a
physical layer 323ina datadinkHaychRBR4isanafa-nelywaik [HyesaR6 ntheedata linkilayer 324 includes a
MAC sublayer 330248 RIG.Sublayel. 3344 he network layer 326 includes a 3G RR controller 334, a

MM protocol ma r 336,.and an.IF/convergence manager 338. [0017] An 802,iat STA 340 includes
05T cad i HERR 4

a physical layer a data TEI8yEFSAFEERP RSB IR IR oS ﬁ‘i‘ér?fnf?ﬁayer 344 includes a

MAC sublayer 3588 atead el IW‘TE@G?%b%?@B@%W@WéM@WCIUdes a mobile IF
manager 354 angsan3E/coavelginesisanager bt oL@y Bee. RiR éasaiagasieontroller (314, 334) mau

Ages thle gnlséagtﬁi&ﬁﬂsuzsafﬁgiﬁdlﬂ&E@Q%E%?o?ﬂ#ﬁdﬁ&%ﬁ?&%ﬁ@%ﬁ%ﬁmﬁ xgﬂiraﬂink- Th% MIvi
the STA moves LB A A i 4 S A G Lol TLEHT (O ST Rt WLAN systems
offer only a limitéerAIBHIIYAcapaBhitity | mrasreatib B (@1gtoBd 28128586351 43% A7 inter-technology
(e.g., 802.11 to Internet Protocol (IP)convergence manager 318,

100186] A 3GPP (3G) STA 320 includes a physical layer 322, a data link

iaver 324, and a network laver 826. The data link layer 324 includes a MAC

sublayer 330 and s RLC sublayer 232, The network layer 826 includes a 3G RR

controller 334, a MM protocol manager 836, and an IP/convergence manager 338.

00T An 802.xx BTA 340 includes a physical laver 842, a data link layer

344, and & network layer 346, The dats link layer 844 includes & MAC sublayer

350 and a.logical link (LLC) sublayer 352. The network layer 346 includes &

mobile IP manager 354 and an IP/convergence manager 356.

{0018} The RR manager/eontroller (314, 334) manages the instantaneous

radio link, handling all of the information regarding & radic link. The MM

protocol (316, 386, 854) handles network level issues, such ag vegistration and

location updating as the STA moves zbout the system (i.e., issues outside of the

call itself). _

(0019 Current WLAN systems offer only a limited mobiiity capability.

Intra-technolegy {(e.g., 802.11 to 802.11) and inter-technology (e.g., 802.11 to

#02.16) user transitions are supported using a “break before make” strai:egy that
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802.16) user transitions are supported using a "break before make" strategy that can be characterized
as a reselection operation, as opposed to a handover operation in a typieR1 full mobility system (e.g.,
GSM). This problem limits the growth of WLAN technologies, as this approach is unsatisfactory for
supporting real time services such as voice-and video streaming. [0020]SUMMARY [0021]The present
invention is a solution to implement a full mobility solution for both intra-technology
anc3_inter-technology transition sgenarios, and, satisfies the regnirements of both real time and
non-real time s‘er\?ﬁ’:}eg?f RGBT AN 875 E%‘f‘ég‘ﬁ’SﬁF(’:“ﬁaﬁElc?@E?Sﬁgli%’y% T that places few
limitations on the gxsyafiealn pieee Avdtioabinesitien o .SGPYO s M ftem pitatigransitions as well
as WLAN to wirelipe«AN Wassitiahsoacknay be iptegiatad Mt a-upicals sphileigelinle- system
(e.9., GSM), allowing the £§:@4L%§‘E9&9£ 905%&' gggg{ggédégé_AN/%eLlular solution. [0021a]According to a

a

first aspect of the present invention, there is provided a method for use in a wireless transmit/receive
unit (WTRU), the method comprising: transmitting measurement information to a network device,
wherein the mead@féfent infmmation includes &HibaBEsurement report associated with a first radio
access technology(RAT) antha secandMeasii emerirepertassosiaiedwith asgegnd RAT; receiving,
from the network device, a link selectign decision.indicating a selected RAT, wherein the selected RAT
o he first RAT o e Se G RTE A O RS At et ch e G LS00 S
selected RAT. [00 st dramaptersde Srivdispat titarrad sl Fenfeittere®fs provided a
wireless transmit/ieegitienuizit {\VidFRe reormibrisiagd csrdir siohiepwbrkciinterfast pandigdieed to communicate

using a first radio ageessteahaelogy(RAT  Reesard.newardniprace renfigHisd:o communicate
using a second RM%}%&M inngen N %vice onfi%gto: _giansmi measurement
information to a network device. wherein the Measurement informaton includes 3 first measurement
report associated Whis#edivsinRa aige acsbsrrlviaasurdeme e ptTiBs gBetangdtbith the second
RAT; receive, fromeizapbndsademiaalis Mk osleltits dgeistan indicating a selected RAT, wherein the

selected RAT is tﬂ%%@ RAT or the secoarqjtliﬁjcl"t%?%estabIl?h a first vwlreless COJ}‘II}]UI’]IC&I’[IOH link

using the selecte [OOAﬁT,& lsnfs%oe% or Ier emen‘eti%rﬁsgtnrr1u{—f-V |§I?r¥de|§éenﬁé’ﬁﬁvﬁ§n overina

method for use in a wireless transmit/receive unit (WTRL), the method comprising:
transmitting measurement mformation to a network device, wherein the measurement
information includes a first measurement report associated with a first radio access
technology (RAT) and a second measurement report associated with a second RAT;
receiving, from the network device, a link selection decision indicating a selected
RAT, wherein the selected RAT is the first RAT or the second RAT; and establishing
a first wireless communication link using the selected RAT.

10021b] According to a second aspect of the present invention, there is provided
a wireless transmit/receive unit (WTRU) comprising: a first network interface
configured to conununicate using a first radio access technology (RAT); a second
network interface configured to communicate using a second RAT; and a media
independent device configured to: fransmit measurement information to a network
device, wherein the measurement information includes a first measurement report
associated with the first RAT and a second measurement report associated with the
second RAT; receive, from the network device, a hink selection decision indicating a
selected RAT, wherein the selected RAT 1s the first RAT or the second RAT; and

establish a first wireless communication link using the selected RAT.
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station in a wireless communication system includes a physical sublayer management entity, a
medium access control sublayer management entity, a management information base, and a b ndover
policy function. The handover policy function is capable of receiving measurements and system
information from the physical sublayer management entity, the medium access control sublayer
management entity, and the management information base. The handover policy function is capable
often autonomously determining whether to execute a handover. 100231A system implements a
media independent handover in a wireless commii nisei:ion system having a station and an access
point. The station jncludes a physical sublayer mgnagement entity, a medium access control sublayer
management entil@;0 dam &é%éﬁe ﬁ%&%&@?ﬁﬁfﬁﬁ%ﬁgﬁwﬁﬁﬁﬁy& communicates
with the physical stiissyeirnrantgiesn cnrariicainmg: tResrediofvéssceseiusisaiobavibiayer management

entity. The access:peipthaitidesty bandover polic\-funeti eingmnaulicatingwitiathe Mal layer and
determining whether the statin should execute;a Randover, 109241 methad oy jmplementing a media
s O A |3 b by ~ v T

independent handover in a station in_a wireless communication system begins by providing a
handover policy fUeROA TSR f T ARENE e R Raas T RIS A & B0 PR ETthe station to the
handover policy fufirtiofe Alisieninsirnion whastsertsicsmdmetbeasdioveriscbasedron the system
measurements angsfosmation:Ja8254Acmethad {as implepasriing-friedis ndependent handover in a
wireless communigalign syslerHBegins:uoainviding.amediandependent bandaver,(MIT) laver in a
station and a handover policy function in an access point. Station measurements are sent from the
station to the acce%‘ﬁ‘&?l’?tlfﬁ&dﬂYéerll layer. The handover policy function determines whether the
station should exelfi&$la handeyeralinphardemigicontatedanbhaidemsation wesitssia the mai layer.
[00261A station fogdmpiemanting-amesisindepandsnthandavesin apitalgssicoraaaunication system i
n dudes a physigagsublaﬁrg%@an% %rgul@teenéi;[ %1 egi%a%egs g%né‘r}%%ybil%ye%{nanagement
entity, a managemeﬁ’fl ntormation base, and a faandover po‘ﬁcy fahction. The handover policy function

is capable of recefhftpaTRSRt FRiie R sradR iefmmerH AR MEE MR caedBlayer management
entity, the mediunmiaecessmeanitales vithytrenhnsigs neid entitynapekiée metpgemert information
base. The handovgrpalicy fnclionds.aanRable-ahiben.auianamausiv.determininguhether to execute a
handover. EOOZ?léan 3{1te ra‘LEdf%i:Egblim forina Iec;%%nting%athrg%%@ igdgrpa%g%eg handover in a station in
a wireless commniication §f/sf§m mc?ﬁd’ggjglp ysmglvg!u layer manggemen?éﬁﬁfnﬁ medium access
control sublayer m&haigerienttartmrhavdaratRiffeRtifotmation base, and a handover policy function.
The handover policy function is capable of receiving measurements and system information from the
physical sublayer management entity, the medium access control sublayer management entity, and
the management information base. The handover policy function is capable of then autonomously
determining whether to execute a handover.
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100281BRIEF DESCRIPTION OF THE DRAWINGS [0029]A more detailed understanding of the
invention may be had from the following description of a preferred embodiment, given by way of
example, and to be understood in conjunction with the accompanying drawings, wherein: [0030]Figure
1 is a diagram of an existing cellular mobility model; [0031]Figure 2 is a diagram of an existing WLAN
mobility model; [0032]Figure 3 is a diagram of existing mobile system architectures for cellular and

WLAN network [0033]Fi 4 |s a dia of a mobility architecture in a WLAN in accordance
with the presentﬁlgrzl?ggntlon é?n %%WI co p%’?e% ogceﬁm%ranef% % E F86r3ﬂ7]|§igure5 Is a diagram

of a WLAN mobffigfifidaet m&&w@%@mﬁpﬁqw@%éﬁméﬁ%ﬁﬂ@g a handover

policy function. System measurements and information are provided from the
station to the bandover policy funciion, A determination whether to execute a

‘handover is based on the system messurements and information.

{00251 A method for implementing a media independent handever in &
wirelegs communication systern begins by providing a media independent
handover (MIH) layer in 2 station and a handover policy function in an access
point. Station measurements are sent from the station to the access pointviathe
MIF layer. The handover policy funciion determines whether the station should
execufe a handover. The handover is controlled via information sent via the MIH
layer,

- [0028] A station for implementing a media independent handover in a
wireless communication system includes a physical sublayer management entity,
a medium access conbrol sublayer management entity, s management
information base, and & handover policy function. The handover policy function is
capable of receiving measurements and system information from the physical
sublayer management entity, the mediurm access control sublaver management
enitity, and the management information base. The handover policy function is
capable of then auwtonomously determining whether to execute 2 handover,
{0eaT; An integrated cirewit for implementing a media independent
handover in & station in a wireless communication system inciudes 2 physical
subl'ayer management entity, a medium access control sublayer management
entity, & management information base, and a handover policy function. The
handover policy function is capable of receiving measurements and system
information from the physical sublayer management entity, the medinm access
conirol sublaver management entity, and the management information base. The

handover policy function is capable ef then aubcnomous}.;s'r determining whether to

execute a handover.



[0035]Figure 6 is a diagram showing construction of a STA architecture to implement a distributed
handover policy function of the present invention; and [0036] Figure 7 is a diagram showing
construction of a STA architecture to implement a centralized handover policy function of the present
invention. [0037] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS [0038]
Hereafter, the term 'station” (STA) includes, but is not limited to, a wireless trangmitireceive unit, a

user equipment, a fixed or mobil riber uni r,.or any other type of device capable of
operating in a Wi']'géq% S environment: g%%r%#ﬂi&epﬁé?ﬁg%g m%?m "access point" (AP) includes,
but is not limited#828 base 4mttsietriks dedpshrdivadoiEenbrangy bHmddype Skinterfacing device

in a wireless envisdamenie{ O3 ig s retit A sinsiatemf avaobiliiyyarehitesteendia WLAN and how it

compares 10 cellyaL ReNaIki YRSkt GRES. SHAS0R00] e dORRATAA20 are identical to the
ST.As described aboye in ¢ nneciion with Figure 3. An 802.1cx STA 400 includes a physical layer 402,

a data link layer ¥03%and a T8ROI & TSR RRIREFAOH T A0S a MAC sublayer 410
and a LLC subla{f®8#l12. THaEgwesddre Ryemen08 mcudésniThediandéperdeht handover layer 414, a
mobile IP managecst] 6, andraa:-tPyeonvieigancer nanngandii. sthenemaindei-af the discussion
focuses on the %%WM%W'H) layer 414 and how it operates within a mobility
model. The MIN Iga/er 414 pg_rforms_functjons similar to the GSM RR 314 and the 30 RRC 334.
[0040]Figure 5 is & thagram 'oFE SWLAR RSB, Frd FB0E # SEsrisiBe withthd bresent invention,
showing two basfeeiRmMepidndhe madbrittuatidrcarfinily docomness wrebae et the situations not
previously addresged; by mobility models, i.e., Idle mode with inter-technology handover and

Connected modqd@@dover. Q041140 g%%ﬁg@g\m%%g%%gﬁgﬁgmge%@lity of APs 504,

which ran include, but are not limited to 802.11a and 802.16 APE. The APs 504 communicate via a
radio network 50BAREFIE4 RERNEM 508 (e.g., a gateway or router). [0042]The model 500 can
implement a disti¥i#@d HPF B1ee 4tithe s showing construction of a STA architecture to

implement a distributed handover policy function of the present invention; and
[0036] Pigure 7 is a diagram showing construction of 2 STA architecture to

implement a centralized handover policy function of the present invention.

[0037] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
(00381 - Hereafter, the term “station” (STA) includes, butis not Hmited to, a
wireless transmit/receive unit, 2 user equipment, & fixed or mobile subseriber
unit, 2 pager, or any other type of deviee capable of operaling in ‘a wireless
environment. When referred to hereafier, the term “aceess point” (AP} inclndes,
but is not Hinited to, a base station, a Node B, a site controlier, or any other type
of interfacing device in a wireless environment.

{0039) Figure 4 is a diagram of 2 mobility architecture in 8 WLAN and how
it compares o cellular network types, The GPRS 8TA 300 and the 3GPP S8TA 320
are identical to the 8TAs deseribed above in conmection with Figure 8. An B02.xx
S5TA 400 includes a physical layer 402, a data link layer 404, and a netwerk layer
406, The data link layer 404 includes a MAC sublayer 410 and a LLC sublayer
412, The network layer 406 includes a media independent handover layer 414, a

&



502 and/or a centralized HPF 520 at the network 508. [0043]In a distributed HPF setting, the STA
makes the selection, reselection, and handover decisions autonomously. This includes Idle mode,
inter-technology selection/reselection and both Connected mode handover types. [0044]In a
centralized BIT setting, the HPF located on the system side assists in the selection and reselection
processes, and makes the handover decisions supported by information gathered by the STA. The
information is communicated from the STA to the HPF via the signaling mechanisms of the present
invention (i.e., tHRRiitTaparreriddradge s vrredecemenaseriis|Ghy satemdentfeselection and both
Connected modérhdirdasantippes: [BOALIRGUraGinaibio bladiagiaMIE) R funationdl architecture for a

STBAI\ 600 utilizinggmt%@g?ég@%@gfngjbm%g{&g@@ﬂg&(‘gﬁi%eg %% %;AA? :Hég%%%gé&ges a ph_ysi::al "
sublayer management enti an er : communicates wi
both the physica Iﬁ?&?&%%ﬁé&%ﬁ%%ﬁ%@ %t%#gy% ME 604. A local management information
base 608 stores H¥ffmatior SeESscthingmie EPE 668 wrhibrimyitidHinderstagetision. The physical

sublayer ME 602ritickidasagphysicalilay eheangarge hagcpiiiteduttentPic ) sublayer 610 and a

physical medium.gensadant@IMsHblavar 612. The MAG siblaver.ME.64dngludes a MAC sublayer

614. 100461Resel%%tlion a qhan ver dgcis@ns are adle aLEon mously by the STA 600. The HPF
T - Ino mogels, 1.2, ldie mode nifer— ert;gfnoo over Roé{:e&t

606 receives measurements dnd other events Gn ormation ﬁ;"plca y used’in making a handover

decision) from tHe¥EAE EaKRyer ME 604 and the physical sublayer ME 602. The HPF 606 processes

this information a@dthakes 4n 30to8BMBaLsidaeisiamaiie thesio sfeiny atyandaver. [0047]This is a

limited handoveraolution ;nchisyeally IetAR&4EBSION Obnd 802.16 APs. The APs 504

communicate via a radic network 508 and to 2 network 508 (e.g., a gateway or

router),

[0042] The model 500 can implement a distributed HPF 510 at the STA
502 and/or a centralized HPF 520 at the network 508

[0043] In a distributed HPF setting, the STA makes the selection,

reselection, and handover decisions autonomeusty, This includes Idie mode, inter-
technology selection/reselection and both Connected mode handover types.
[0044] In a centralized HPF setting, the HPF located on the system side
assists in the selection and reselection processes, and makes the handover
decisions supperted by information gathered by the STA. The information is
communicated from the STA to the HPF via the signaling mechanisms of the
present invention (i.e., the MIH layer), This inclndes Idle mode, intertechnology
selection/reselection and both Connected mode handover types.

[0045] Figure 6 is a block diagram of a functionsl architecture for 2 STA
600 utilizing the distributed HPF of the present invention. The STA 500 includes
a physical sublayer management entity (ME) 602 and a2 MAC sublayer ME 804, A
HPF 608 communicates with both the physical sublayer ME 602 and the MAC
sublayer ME 604. A local management information base 808 stores information
aceessed by the HPF 606 in making the handover desision. The physical sublayer
ME 602 includes a physical layer convergence procedure (PLCP) sublayer 610

A



the reselection procedure and would be characterized as such in a typical mobile system. This is an
adequate, but sub-optimal solution, nasinly due to the use of a "break then make" strategy. With this
strategy, when a 8Th knows that its radio link is deteriorating, it breaks the current link or the link
independently fails before the new link is established. The resource availability to complete the
handover is not guaranteed, and could lead to dropped calls of the new AP lacks the resources to
accommodate the handover. The possibility of dropped calls is an ﬁ&iﬁuate solution for non-real time

services, but is ZRATHRIBEHP IS EBIBtRsm FHIEA BT IRA 6d g Jhe verereoiinunications.
Furthermore, thiglisiacpdiesly ¥édlabldegatglion, for the same reasons; i.e., as more STAs are added to
architecture or & aTh 700 SHIbg he ot et e Tre STA 100 et o physical sublayer ME
architecture for u e centralize : includes ysical sublayer
702 and a MAC%U I@%&%I%%ﬁ@ Media indepenaant ﬁlelggz 565?’?1%5?5 gmé?%)& communicates
with both the ph?ﬁ&&f&dﬁﬁﬁﬁﬂﬂwﬁéﬁ@fﬁ’é&%@%éﬂw Mé%ﬂﬂ?iaﬁﬁég%ﬁﬁqﬁayer 706
communicates with tedpiktdayenzRB-oMihe3yBie MRNIGES Phedhs ey erfidt@8gonumunicates with a
system HPF 708, he shysicahsihlavesMEiio%ncludes a Phi-B.stblayer 712 and a PMD sublayer

714. The MAC s-&ﬁﬁyer M%Oégrﬂ{%gﬁ%;ﬁﬁ Mv’é&%%&&?ﬁr 37‘16'4995{9;“@%3'\/“{_' Iaé/er 706 and the

system HP? 710C6 municate via ayer _ afeJ( 768 sentassoﬁj()easurements to the
HPF 710 and thé&h e PrEerricadreaye farh TATH RrabierPisetire MR Sre o e election and
handover decisiepsancThdordinaiecdubzibecnithetitit delyeior GBaarid dhetftiRFsé0a based on this -
exchange of informaliqRe T RissserHf-bot M U laysr €46, therNEMJaygei{084and the FIPF 710 is
analogous to a %&g'g@%%&ﬁh%ﬁ% Lhane %‘&%ILQQ?’,Q%@?&%’%9&%&%”%@%@;@%5& decisions are
coordinatedby the and dre supporte measurement reports and system signaling received
via the MIH layePSPUBtPor~TiRg i§ 45448tsbistirhar Reftaerret SO duecrpifé Eehtralized
decision-making whithen Sesssgmnaketthi nuibt ealdstiat egyrapat anle efige nesodPéecvailability to
complete the hagdonah.kBisdsRnadeauaie selldion eraonssabimessricas amacceptable solution
for real time servi E%%‘Q%%t%% ?')Xﬁo%%lé 'Sm%%%‘r’é‘?éé‘s?b%&é'Q%QQ&%&%?&'&T@%%%?'” order to support
a fall mobility solution, both a mobility protoco

renl time services such as veoice communications, Furthermore, this is & poorly

gealable solution, for the same reasons; l.e,, as more STAs are added to the

systemn, the performance will deteriorate.

[0048] Figure 7 is a block diagram of a functional architecture for a BTA

700 utilizing the centralized HPF. The STA 700 inclndes a physical sublayer ME

702 and 2 MAC sublayer ME 704. A media independent handover (MIH) layer

706 commumicates with both the physical sublayer ME 702 and the MAC

sublayer ME 704. The MIH layer 706 communicates with a MIH layer 708 on the

system gide. The MIH layer 708 communicates with a systems HPF 708, The

physical gublayer ME 702 includes & PLCP sublayer 712 and s PMD sublayer

714. The MAC sublayer ME 704 includes a8 MAC sublayer T16.

10048} The MIH layer 706 and the system HPF 710 communicate via the

MIH layer 708. The MIH layer 706 sends measurements to the HPF 710 and fhe

HPF 710 sends system information to the MIF layer 706. The reselection amd

handover decisions are coordinated between the MIH layer 706 and the HPF 710

8-



(e.g., MM, mobile IF, SIP, etc.) and a resource control protocol (e.g., RRC or WE layer) are required.
The mobility protocol supports functions such as discovery, registration, tunneling, termination (or
paging), hanciover at the network level (between two switches), and security. The resource control
protocol supports functions such as system information, termination (or paging), cell
selection/reselection, establishment, release, measurement reporting, power control, and handover at
the radio level (between two radios). Handover support provided at both levels is required to support a
full mobility solufi#fed[PoEsa e3phaigeritRisrRaiie. Bommase Ntk Bl Z B endWehsPF 710 can be
positioned in anpEBrtpdizetkoatifyiteUlRa s @niAkhategeiy e, A ditahaseten aygeuwer In a preferred
embodiment, the, Ml layer 708 and the HPF 710 are located in an AP or an AP controller. The MIH
layer 708 and th F 710, are,separate.logjcal entities. The MIH la 7&2 as a state machine,
gathering the ne@é%@ary iné?ﬁ%%ngﬁghﬁagé%ﬁﬁ%%wﬁ%ﬁw 6‘."%%%*5 %‘t’f@iakes the handover
decision based UPBATETERATSIA BTG IBEENEY [ROSSPAATIReThE PR BeHteisodkRent has been
described in terrvEflay¥d AN, tHs. prideiplesfaéthe-presdcnt:evbodinent are aqually applicable to any
type of wireless commupicafien;sysien. T ha.centalized HEEarghitegiure caphe extended to support
wireless to wired interworkitHg scenarios, such as alhaé}g%\;/er olicy when cgnne‘gting a wireless
device to a wirelie Sy StanT ‘AR Bxamplé of this “WaTe BE°GER"5h 8021 T28R%BA laptop and then
docking the laptSpi&int sinetiandBvetitakenevaraiie shavEsradime pIBEEdN to the laptop
docking station. {205<3Adtlyausialihepalerdies tsish ewhiifyr=Hgures.6 and 7 are illustrated as separate

elements, these glgents may.he iNpismented n.a:8ingie: infeoralad.airauitdf.puch as an -
appllcatlon spec_lcgf: .|q‘t,§\9rat§ill cgg:g%@%ﬁ% dmgé‘ggleclggﬁ tgéscrg]ggw iqgnﬁp%%%wgs a c_omblnatlon of
discrete compongiits and 1Cs). 1N certair implementations, e ranctonaity of émbodiments and
features of the inGEFTiaTE AEYISE: greEcEARIHISHER CoRMIBERtLHFCTSh andisvag e partially/totally
disabled or deactigiteski{aOohtiihgugh-thetiantur es-anr, alemanisofiihe-presertdnvention are
described in the preieped.empadimentsinparic Ul campinations. GacRdaalye.qL element can be

used alone (without the other features and elements of the ore{lerreni embodiments) or in various
combinations with of Without othar featires And HaftenteBrIRE BreSEnEivahtiof -10-
- selection/reselection, establishment, release, messurement reporting, power

sontrol, and handover at the radio level (between two radios). Handover support
provided af both levels is required to support a fizl]l mobility solution.

- 10652 On the network side, both the MIH layer 708 and the HPF 710 can
be positioned in any centralized entity, such as an AP, a server, a database, ora
router. In a preferred embodiment, the MIH layer 708 and the HPF 710 are
located in an AP or an AP controller, The MIH layer 708 and the HFF 710 are
separate logical entifies, The MIH layer 708 acts as a state machine, gathering
the necessary information and passing it to the HPF 710. The HPF 710 makes
the handover decision based upon the information received. -

{0053 While the present embodiment has been described in terms of 2
WLAN, the principles of the present embodiment are equally applicable to any
type of wireless communication system. The centralized HPF architecture can be
extended to suppoert wireless to wired interworking scenarios, such as a handover

poliey when connecting a wireless device {o & wireline sysfem, Anexample of this

8.



CLAIMS What is claimed is: 1. A method for use in a wireless transmit/receive unit (WTRU), the
method comprising: transmitting measurement information to a network device, wherein the
measurement information includes a first measurement report associated with a first radio access
technology (RAT) and a second measurement report associated with a second RAT; receiving,
from the network device, a link selection decision indicating a selected RAT, wherein the selected RAT
is the first RAT or the second RAT; and establishing a first wireless communication link using the
selected RAT. - Wo3d phasipatidiiof LRamh' e RRIPRACGIRT RIS thelsmtaninng 4578t measurement
report from a firshmstwverkdried adeaibadeeians Btiateek witlhntugofir st RyA Tazamel dockirgceiving a second
measurement repetfsom a second network interface device associated with the second RAT. 3.

Ihe mehod o . 11 U RE R USSR Dl erConvl (.0

B separate elements, these-elements may be implemented on & single integrated

" elreudt (103, such as an application specific integrated cireuit (ASIC), multiple

1Cs, discrete components, or & combination of discrete componenis and IC(s). In

certain implementations, the functionality of embodiments and features of the

invention may be present in discrete component(s)IC{s) and may be
partially/fotally disabled or deactivated.

{0055] Although the features and elements of the present inventicn are

. described in the preferred embodiments in particular combinations, each feature

or element can be used alone (without the other featurer and elements of the

preferred embodiments) or in various combinations with or without other

features and elements of the presept invention.

-10-



4. The method of claim 2, wherein the second network interface device includes a Link Layer Control
(LLC) unit, a Medium Access Control (MAC) unit, and a physical access (PRY) unit. 5. The
method of claim 1, wherein the first RAT is an 802.11 RAT and the second RAT is an 802.16 RAT.
6. The method of claim 1, wherein the transmitting includes transmitting the measurement information
via the first RAT or the second RAT. 7. The method of claim 1, wherein the transmitting and
receiving are performed by a media independent device. 8. The method of claim 1, wherein the
receiving a link selection decision includes receiving a handover decision and the establishing the first
wireless communication link includes performlmrgﬁﬁr technology handover for a communication
session in response to the handover decision e method of claim 8, wherein the
inter- tec{;\p% og)éi h%lg ver includes: performing the communication session via a second wireless
communicatio ’k dlscontlnumg the communication session on the second wireless
communicatioryink; apd continying, h communisatien.seesion iz he fist wireless gepymypication

method comprising:

transmitting measurement information to a network device, wherein the
measurement information includes a first measurement report associated with a
first radio access technology (RAT) and a second measurement report associated

with a second RAT;
receiving, from the network device, a link selection decision indicating a
selected RAT, wherein the selected RAT is the first RAT or the second RAT; and

establishing a first wireless communication link using the selected RAT.

2. The method of claim 1, further comprising:
recelving a Arst measurement report from a first network interface device

associated with the first RAT: and
receiving a second measurement report from a second network interface

device associated with the second RAT.

3. The method of claim 2, wherein the first network interface device
includes a Link Layer Control (LLC) unit, a Medium Access Control (MAC) unit,
and a physical access (PHY) unit.

4, The method of claim 2, wherein the second network interface device
includes a Link Layer Control (LLC) unit, a Medium Access Control (MAC) unit,

and a physical access (PHY) unit.

5. The method of claim 1, wherein the first RAT is an 802.11 RAT and the
second RAT 15 an 802.16 RAT.

-11 -



link. 10. A wireless transmit/receive unit (WTRLT) comprising; a first network interface
configured to communicate using a first radio access technology (RAT); a second network interface
configured to communicate using a second RAT; and a media independent device confiaured to:
transmit measurement information to a network device, wherein the measurement information includes
a first measurement report associated with the first RAT and a second measurement report associated
with the second RAT; receive, from the network device, a link selection decision indicating a
selected RAT, wherein the selected RAT is_the first RAT or the second RAT,; and establish a first
wireless comm@nlcatlg‘lbﬁﬁﬂeﬁg% ‘ﬁ;81%%éte‘éf]??ﬂelmﬂh?ﬁéarﬂﬁﬁﬁmgd%ﬂéﬁﬂ?ﬂér FrEEiHBe media

indepengdestaleyieadsconfigres i9ion via the first RAT or the second RAT.

7. The method of claim 1, wherein the fransmitting and receiving are

performed by a media independent device.

8. The method of claim 1, wherein the receiving a link selection decision
includes receiving a handover decision and the establishing the first wireless
communication link includes performing an inter-technology handover for a

communication session in response to the handover decision.

9. The method of claim 8, wherein the inter-technology handover
includes:

performing the communication session via a second wireless communication
link;

disconfinuing the communication session on the second wireless
communication link; and

continuing the communication session via the first wireless communication

Link.

10. A wireless transmit/receive unit (WTRU) comprising:

a first network interface configured to communicate using a first radio access
technology (RAT);

a second network interface configured to communicate using a second RAT;
and

a media independent device configured to:

transmit measurement information to a network device, wherein the
measurement information includes a first measurement report associated

with the first RAT and a second measurement report associated with the

second RAT;



receive the first measurement report from the first network interface device ; and receive the
second measurement report from the second network interface device. 12. The WTRU of claim
10, wherein the first network interface device includes a Link Layer Control (LLC) unit, a Medium
Access Control (MAC) unit, and a physical access (PRY) unit. 13. The WTRU of claim 10, wherein
the second network interface device includes a Link Layer Control (LLC) unit, a Medium Access
Control (MAC) unit, and a physical access (PHY) unit. 14. The WTRU of claim 10, wherein the first
RAT is an 802.11 RAT and the second RAT is an 802.16 RAT. " 15. The WTRU of claim 10,
wherein the media ind&sEHEe FtHRVIES IBLETHIGU ASY 1o transhiit thieshoasdrshTint ISIFRERGNVia th.e

first RAT or the3econd AT, whetbinl DeWIBHAf flaim 10 whereingie link seleclion decision

includes a handover decision and the media independent device includes an inter-technology
handover devicerébnfigured to perform an inter-technology handover of a communication session in

response to the hand%\é@gﬁ%}i}sgo%st whksidhe WITRY af. glaim ﬁgk\qggglggi@gg%%gggggmﬁwork

interface device is configured to perform the communication session via a second wireless
communication link and the inter-technology handover device is configured to perform the handover

by: _controligg the segonehaetwork jnfacs o isgonine Mg ST INIGAoN sesgigR.onihe
second wireless communication link; an
configured to:
receive the first measurement report from the first network interface device ;
and

receive the second measurement report from the second network interface

device.

12, The WTRU of claim 10, whersin the first network interface device
includes a Link Layer Control (LLC) unit, a Medium Access Control (MAC) unit,
and a physical access (PHY) unit.

13. The WTRU of claim 10, wherein the second network interface device
includes a Link Layer Control (LLC) unit, a Medium Access Control (MAC) unit,

and a physical access (PHY) unit.

14.  The WTRU of claim 10, wherein the first RAT is an 802.11 RAT and
the second RAT is an 802.16 RAT.

15. The WTRU of claim 10, wherein the media independent device is

configured to transmit the measurement information via the first RAT or the second

RAT.

16,  The WTRU of claim 10, wherein the link selection decision includes a
handover decision and the media independent device includes an inter-technology

handover device configured to perform an inter-technology handover of a

- 13-



controlling the first network interface to continue the communication session via the first wireless
communication link.

communication session in response to the handover decision.

17. The WTRU of claim 16, wherein the second network interface device is
configured to perform the communication session via a second wireless
communication link and the inter-technology handover device is configured to
perform the handover by:

controlling the second network interface to discontinue the communication
session on the second wireless communication link; and
controlling the first network interface to continue the communication session via

the first wireless communication link.
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