WD 2006/ 001902PCT/ US2005/ 014705 [ 0001] SYSTEM AND
METHOD FOR | MPLEMENTI NG A MEDI A | NDEPENDENT HANDOVER
[ 0002] FI ELD OF I NVENTI ON [ 0003] The present invention
Weawsay2 rel ates to wirel ess comuni cati on PETUSHBS/014705
and nore particularly, to a nethod and system for

i npl ementing a nedi a i ndependent handover between
oo Tler ent IWYBIMsSNRMHROHOD FORSIMPRHHANSAGKEROUND

[ 0005] Typi cal A MEDT e ISDEPERDEHTEIANDOWER operating
nodes: |dl e node and Connected node. In Idle node,
the station (STA) characteristics include: no user
leen2li ce (i.e., no caHﬂIﬁﬂ)OFdﬁEﬁEﬁTﬂﬁﬂin progress);

tori of hannel s;, avaj | abl e servi ce
BReor | CPhrerad s 8 aoerally Satey by ey o ggpisation
dyBllenttO WAK inidee TRAGLHIBAR NS a YhethSE ah Ay EtefNtr IMDHIRALtIng a

background_ coordi nation; and_unschedul ed access point
rpedp Idepepdlent dapdeyes hytw ernaifarent Frirefess ashFEKizees.
node, the STA characteristics |nclude an active user
.serV|ce (e.g., acall is in 5 %res handover is

i bl e; linted recei V#C I|ty for
ﬁé‘(gﬁ‘? ]ch L Ie Bl Seal HidPAE s%ﬁ@mg Pble 1%@6 b opeAliBT: RbAR! Iélé! Yode

|y “Coor di nat e dul ed AP and/or technol o y

dngrdonected pededlicddiconode tbﬁh@fetmn ST charastrristiss g:tclu

r. l
B SLEMR) i 0 B TR BRhOR U AELREL; M By Bl sl
chhenelgguedtldd se:srea:re request dmnnWsl; 1&0% of thhmcbldbas maaiha,ble for
e..STA contlnu nlnes
R SRR R e PR AT bR R AR KB ARG B
drehddaled 2ABbss bbﬁﬂ;ﬁm aMd/dr técﬂ“ﬂmﬁjgy ressleotier. I Cosnected mode,

tge é&‘g r S e' i%.g gxlac 2 de: axg gctgvg%sgxg seréce {e.g., a call is in progress);

handover is possible; limited receiver availability for measurements (since the
user service takes priority); and fully coordinated, scheduled AP and/or
technology handover.

[0006] Prior to entering Idle mode (e.g., at power-up), the STA must
perform selection in order to determine the best AP and t_echnology available for
the requested user service. While in the Idle mode, the STA continuously
examines ﬁeighboring APs and APs with different technologies. Upon
determination of a “better” AP, the STA will transition over (.e., perform
“reselection”) to the new AP.

10007} While in the Connected mode, a handover occurs upon transition
from one AP to anot]ier AP offering “better” service, including switching to an AP
using a different technology. In an ideal case, handover occurs without noticeable
interruption of the active user service.

[0008] One goal is to ac]::ievé a seamless handover (i.e., to permit mobility V
of a STA) between different wireless network types, such as between different
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[0007]Whil e in the Connected node, a handover occurs
upon . transition fromone AP to another . AP offering
"better" service, including switching to an AP using
WOoappme9ent technol ogy. I n an ideal case, haR@@LER00S/014705
occurs w thout noticeable interruption of the active -
user service. [0008] oal is to achieve a seanl ess
Wiaslbey kocal gree netwwkdmlg) s bt bgtwebn a BTLAN bod weeHular

%il ﬁn@.@%{mﬂ’é‘v&%@gﬁ oca Eﬁ}eﬁgg ﬁoé:ttvvo ?@P‘?\%\iﬁﬁdﬁg" es
[9008let we eligara\l ANaahagrarcel dmézastu@/@bﬂar ﬁubﬂ:dajnmodel 100,
technol d b ' thi s, t

HERAR o eeneFERa B P RN 8 hehodeMidy BB bomondy to fhe
mebiliiy assum)hj ¢l loyamBTAl 10P0@,g. sh Al mg)ba’iecx&ﬁhﬁmlon: 228G user

di t th
BRrRetS 35 tebl MRORE RN o SRR B U o4 S ¢ gam
ﬁabmﬁb,qmt@lre ﬂoti'iﬁaiﬂécﬁﬁo igmhfgi Bﬁa%:_lﬁﬁﬁd EBD/CImDiNade Bs. The
a ura 0 S e

%ﬁ%{iﬁa @rg B%Rﬂeﬁjfeéy together Fig & Jadiy nesERr slbi é%qdew%r policy
ARk DPIIEOMHS m@@dﬁs diréh8h &RendRér ¥iRe smrmta%ng the APs

toget her via a radio network 106.. A handover ‘go Icy

STAHBRmayys abguly Sbe IS Hitris eqntrally keaatad (e B2 2G
Ee@@ sél%nl%ﬁmp g%S@)emA!i 3% 1142140 ﬁémtd}ﬁ oo MO (HIPYS Sind is

about. The is centrally located (e.g., ina
@orprseton aelwmk ddA(e-g) peViltBEO) sever). 3G r adi o

{06 iU}Of K fg@b‘l 195 pg'tgl\f@s)co altﬁm%Q %@J;& ??%%R‘gﬁs_iaﬁout the

net Wo a server
dilﬁﬁren@ &Pp rig¢i ‘Ges SEMI snads meawematsswlzhi CPHribb% saind the

f ferent .Al PA
28400 Bkl HaB Rt tln Ferpthon RURITE AR BE AR 01 ghe sma
1d2sshbiulldie @eci si on regardi ng handover and which Al
4..t he 102 be . J0011]In the nmodel 10

B o actrone ooty SeBS e iRy Arsigtlnpigs are Bisd to
each AP 104 and some radio planning is required. In Idle mode, both intra-
technology (e.g., GSM to GSM) and inter-technology (e.g., GSM toe FDD/WCDMA)
AP selection/reselection decisions are made in the STA 102 and are supported by
system information (from the network 110) broadcast by the HPF 108. In
Connected mode, AP handover decisions are made in the HPF 108 and are

supported by measurements made by the STA 102 that are sent to the HPF 108

via L3 signaling.

[0012] Figure 2 is a diagram of an existing WLAN mobility model 200,
showing a distributed RRM approach to the mobility issue. An 802.x STA 202 is
freely mobile among a plurality of APs 204, which can include, but are not
limited to 802.11a and 802.16 APs. The APs 204 communicate via a radio
network 206 and to a 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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each AP 104 and sone radio planning is required. In

I dl e node, both intratechnology (e.g., GSMto GSM

and inter-technology (e.g., GSMto FDD VWCDWVA) AP

WOl2et0n? r esel ecti on deci sions are nmade in PO/ SRA5/014705

102 and are supported by systeminformation (fromthe

network 110) broadcast by the HPF 108. In Connected

i s mpbiliky Fdok?0ie cinsinbrastednelogade i, 802 Haa HPB0L08a) Idle
a or b ur b he .SPA 102

FRalo M n AR Btke T A SRR ARSI St e maade

potrpRinciglyrie tie BEAR08I ’E]gan@titmnhammvaxhy@tm (Igle\N;é\M with inter-

W n di st r
ERBbbloky B CB R mBIOT SolalbnRir-a S5 1E wplisnmong 200,
fau8el y noln Ithlsaimhﬂ@umchRll\/ahppxyjaﬂi ﬂ%g 8@52%1)@ cae{jm@aeployed
t I mt a . an

can ncI u glt cg@lo
BRBh 8 e ned b ool i e T dgpg centralized
pahhﬂhi@t%ﬂgvg?igﬂl Ratwﬁ i @biéﬂ@ilfrh%% 8&1& aae@efor@flg@te%\ﬁ@e\ﬁt Qh the
n the node ynam ¢ frequency
gftﬁﬂ?%%{"se"ﬁ? e R dOBTeach Al' 204 and radio
fﬂ(ﬁﬂpl Ng FeuoB ik adih | ?f_mj}ﬁstﬁ{% ﬁﬁoﬁﬂ@@ys@émlm%\éﬁfres for
il

th
SRR et gotr i gypes LCGERE (26) 884 D0apcludbiea pbdeal
maldsmeadamﬁmasf&egoapaﬁ@a ﬁ@&woqm%s@%eﬁ%ﬁﬁtml%&m

i s. made autononously in
#shiisy amedjpmsaceess| cen?reb@rm\m $ukilastes B10 emHrotadiyyliak dontrol

(@L@%ﬁf) g' P@ﬁ&e)l‘hgﬁlgtvp& 1 %%Hn?@m% W@m re%t}{lﬁce (RR)

nodel [0014] Int |str| pproac
mﬁ@awSsza wahillip Idelp,ﬂgwmt él\igi\ﬁhplméocah tharagyr 316, and an

, h ves ere is no
' %%%?1% ?#é%lg%@%ﬁt# ?cxhg Mis perforned, and
lOR&dlef or eA PR [WWA |320 uinﬂuéerscm pheddal &y drB22X e @utLlink

15 a, dj f
BelA IR A8 o hARSEh T (B orhy gt 1R e B Setittons MAC
gublayer B30 ypds RIA m%eg—%?)z "BRA3R0rk mybﬂmm@gldes a 3G RR
a a an a

hysi.c | ayer 302 ayer. 304
‘%&?RRB?%% @6%‘30‘:9%%%&5?%44%# PhlFdeonTengenseapapagsr 388,
[oedjum acA;ﬁ 862.60 smaho(lhﬂﬁﬁeawpﬁﬁycﬁl 1a3éP32) @ c&ti Bk Byer
RLC) subl er 312. The network |ayer

trol
Iadonnd & PenEEk e o B Aate Jat T hindhighs b AGwblagor
950hidd 4 Yogi@? aBANENIC) (MMayRf 8ED0Ple HRHACE 'iaﬁ% %gs%ﬂﬂu&‘& a

I nt.ernet Protocol gl P)/ conver gence nanager

mefiied Anaegger 63Epnd pn @ﬁ@nvwgew@a@aahﬁéﬁcal | ayer
[B8%) a daf jR %ﬂagxaeon%?oﬁef q m%ﬁg}éﬁ ayertaggztpem

The data |ink |ayer 324 inc
rafie Linhydemnslioe albef Q@mﬁm@aﬁm wegakdingye ra@2 Gink. The MM

' t ocol.
BS998R 0 8 L5 i o
lq@@gﬂ)lpﬂmtlwﬁs HeS BPASdOabant thlgstan (ihy Skamk oliy®RS of the

?—ﬂ%s 3. data |ink layer 344, and a network |ayer 346.
ata link |ayer 344 includes a MAC subl ayer 350

(G a | og?#mﬂintIWiﬁJAN kp<Eoms uﬁbﬁyﬁlﬁf BEditelnQoRE g;we&ﬂﬁbmw

@%ﬁr 34f RC' “f@%gﬁﬁ“@@ﬁﬁ) o d e o e 280211 to

802.16) user transitions are supported using a “break before make” stratesy that
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[0018] The RR manager/controller (314, 334) manages
the instantaneous radio |link, handling all of the
information regarding a radio |link. The MM prot ocol
(316, 336, 354) handles network | evel issues, such as
regi stration and | ocation updating as the SPA noves
about the system (i.e., issues outside of the cal
itself). [0019] Current W LAN systens offer only a
l[imted nobility capability. Intra-technology (e.qg.,
802. 11 to 802.11) and inter-technology (e.g., 802.11

t 0 %grﬁ %6%heﬁlc§c@éﬂ fansit Ilegzr}ecttl%ﬁ & éﬁi‘é@i@ﬂr tcl.g Q)pﬂééeﬁ %0% handover

"bre bef-ore nake" strateg
chamoaotee nea tyascah fmlésealbértjz |smhem) tee-atiSdh, Ths wpposduhits the

sy L rLARBRIARR § Bia AR BsendR g oyogporting

WL ARNA eiflenehvgs esch saSolcbiasd ARps Qramidgs unsati sfactory
for supporting real tinme services such as voice and

video stream ng. [0020] SUMVARY [0021] The present

i nvesbpn is a solution to igphemery a full mobility
solution for both intra-technol ogy and
|ntéﬂnﬂkchnolEgypﬁﬁaﬁsnvwmmnsaenmhMDstOQkaEanﬁsﬁﬁbsumﬂﬁy

the_re UI e ts

sor o1 809" FSFTRM et Bhiel 30 abBeP e SR stis s an
pol samﬁéylﬂfd keQirkdaits pifalsas rfaaeWu‘ne nintl aidnaesl mﬁetdaﬁnces The
physi cal, |nplenentat|on The inyention supports W

to WARIQYiISASPYIPEAgNOsHC fidove$ols Ymnf‘f&w?téaiqcﬁ%feﬁvamaﬂons

tragsib %Tfysfdéld uHFi)ém@ﬁtaﬁéH e AL RN @uﬁ}aoh)! pW‘B%N to WLAN
nobi I e cel I'ular ‘system (e.g., GSM, allow ng t

r ealthnsitidners O‘fellaanWMANrtferﬁilﬂ}ﬁ Mk RNrasitibey amd may ! be integratod

sol yti 0 I pvention
or oW il}estyg Al eF}h daniz® sygtem (fe r@SIO[S eﬁl%wmg he Tealization of a

full mobility WLAN/cellular solution.

[0021a} One aspect of the present invention provides a wireless
transmit/receive unit (WTRU) comprising: an IEEE 802.xx medium access
control (MAC) management entity (ME); an IEEE 802.xx physical (PHY) ME;
and a media independent handover (MIH) component Conﬁgured‘to communicate
with the MAC ME and the PHY ME, and to receive mobility protocol information
and resource control protocol information from a handover policy function (HPF)
of a network infrastructure component.

[6021Db] A further aspect of the present invention provides a method for use
in a wireless transmit/receive unit (WTRU), the method comprising:
communicating, via a media independent handover (MI) component, with an
IEEE 802.xx media access control (MAC) management entity (ME) and an IEEE
802.xx physical (PHY) ME; transmitting measurement information from the MIH
component to a handover policy function (HPF) of a network infrastructure

component; receiving, at the MIH component, a handover command from the
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transmt/receive unit (WRU) conprising: an | EEE

802. xx medi um access control (MAC) nmanagenent entity

(ME); an | EEE 802. xx physical (PHY) Mg, and a nedia

i ndependent handover (M H) conponent configured to

conmuni cate with the MAC ME and the PHY Mg, and to

receive nobility protocol information and resource

control protocol information froma handover policy

function (HPF) of a network infrastructure conponent.

- [0021b] A further aspect of the present invention

- pr O‘HFI#GOQ{‘ 1Re fﬁ@vgﬁkdmfr%trul&%?e &d?nﬂm%t[ %llc? e?formmc a make-then-break
transmt/receive unit (WRU), the method compri si ng:

c omhesrdoget framg a f“wtawwlm dﬁtaforlﬁt@e@ eatrded]tfvlrhlammrk

onpon ccess .
conti%BPF  ic) Araishb Ry e odR FEERRRover in o
802 stsMorp iy S h CatreleRHpmMunidatiai Sy¥bibinl MigcludRa ST shveiohl sublayer
information fromthe MH conponent to a handover

pol MEPagLEL CBHY( APRPIBM aociet GRitte! i sHPlaydt Pasisgment entity, a
COMRRAS R enf ?r%'l‘r\(dti%g badd, &€ Mo@&”ﬁ@l‘f@nf‘uncﬁ)n The handover
handover command fromthe HPF of the nétwork

i nf pelstyr (rettiore isc cappblaertt receawdgpfewsmemen‘g and system information

ek o L BE5 AR T LA (R PLBLARR e, comro
for Sﬂlbmleﬁniﬁﬁﬁdgﬁ@eﬁ fﬂfﬁﬁhyﬂ anﬂd&mm%agedmd@wc&maum abase. The

sta mnreless co ation systeminc| udes, a
phyﬁmfﬁv Jerctiohiss ?f i wteﬂonao%l@%tﬁ%%ge@%ﬁher to
congi&mk§gg%aygf managenent entity, a managenent
i nformati on base, and a handover policy function. The
hanﬂlﬁ@é} Halybtem fraplempn 4 snaslap arlepensfeny digedoreingn a wireless
&ﬁl%ﬂgl%éonasggte%yﬁatvﬁg‘ Q&t?on%tdl a?lgacftersg Inp S @Ya%og ?t}\cludes
sub ayer nanageient en cess contr
Subhap{@zslcﬂhiﬁﬂgm mhalﬁrgt:mhlyt, eﬁl’tﬂ fah&letfmnﬁged‘mmtcontrol sublayer
informati on base. The handover FOthﬁ4fun

capBPEcBeNt HERY-atidoh BB SN RIBIN FRRINGT Ui, ge Mk
exegyte comhAnRane rwith AR2IhydeaY SlbeFet MAREBAS dtity and the
medi a i ndependent handover in a wreless

contgfivatdcets coptelesubliaci managemerit dnoly. did aaersqpeiasincludes a
poi chmdow} ?.ttw?&lohn&) caf[’ing hyisd Gl %/ﬁHbll géf d determlnmg
nanagenent entity, a med um actess con

manedetharthe satidrt shouldrdeartaebiroverdependent handover

(MH) layer. The MIH | ayer conmuni cates with the

physi cal subl ayer managenment entity and the nmedi um
access control sublayer managenent entity. The access
poi nt i ncludes a handover policy function

conmuni cating with the MH | ayer and determ ni ng

whet her the station should execute a handover.

[ 0024] A net hod for inplenenting a nedi a i ndependent
handover in a station in a wreless conmmunication
syst em begi ns by providing a handover policy

function. System neasurenents and information are
provided fromthe station to the handover policy
function. A determ nation whether to execute a

handover is based on the system neasurenents and

i nformati on.
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[ 0025] A nethod for inplementing a nedia i ndependent
handover in a w rel ess communi cati on system begi ns by
provi di ng a nedi a i ndependent handover (MH) layer in
wosnettieom2 and a handover policy function in PCTASCESH14705
point. Station nmeasurenents are sent fromthe station

to the access point via the MH |layer. The handover
po2dlcy f uhcbétbod detisrmemesting e tthedia tdependaritdransiper i a

AR R oo ORI E potnf BESRRNER o bintover

Iﬁdmcy ifapdtienedydtag meandimenincdeddnfbemttina ad@pmded fgom the
W r.el ni ca ste cludes a
Shivn oo g eraneg Ry S e S wBe Rl i ot o
IslodyEis baBddagelie Ry steni mbysuranma@drmfamnﬁmr mat i on

" base, and a“h ol i c funct| he . handover .
BBRsIey 1 AR B T a et SGeR shinponadR R e o
Whelesy $h8MdnidabioNBdystdin St bﬁ ﬁbﬁﬁirﬁgah Gylikajependent
managenent entlty, t he rre m access jf.'ﬂchﬁsubl ayer

hendagern@fitDdareip 2 Hadon fed 6¥fE oy R A0 access
RASE stabe Ipéa[éqpééﬁént@ Qfd et FrdRGhE SAtiod t6aRARES s phint Fahe

aut ononopus determ ning whether to execute a
&K daesr They lw@vywpcﬂlm Bacherdetermings prhegher the station should

é){gptkt mkdg&r%@?dﬁo%mg PERAATRE. haaﬁljﬂﬁ%%ﬁ:mh@eﬁ via the MIH

on Tn a wreless conmuni cati on system incl udes a
Iohersi cal subl ayer managenent entity, a medi um access

B34 O SHOLAYSY oTIRAERE R Dbl ke A ARRRGE R laover in o

, rmat i on ase over polic uncti on he
wasEeyemmabicoyonf mratem innluides xplpabhbsublayer miuagen@ent entity,

' msas rements and.s nf ornation he
| BRGFRS g SPRER Sﬁ@ay PR STRC PE rr?%g%:t ess pnélo n%%%ﬁ*ent
ﬁﬁﬁh&!ﬁh baBd) agé abahdeni pbh{qy fanm‘hohﬁﬂheimﬂgmmhcy function is

i nformati on .base. The h ndo er ooI nc S
c@xphls & TpfeITRG FeRs ﬁiwﬁé B ihe plysical

b @nshal E@ﬂl&ﬁﬁ’&ﬁﬁy ﬂﬁ@tﬁ’éﬂ?ﬂl&@é&@ 2RET YoRIA9&E/ B Ak dment

[ 0028] BRILEF DESCRI PTI ON OF , THE 0029] A
fa%ttéu adithgraeragemeat ifogpratih DR@W F%%ﬁqgfﬁw%# iﬁg‘mﬂ 18
Jalbgmeto@ @hefrpéﬁtgﬂ\élﬁ&léiﬁ §6letRtding whkiiir 6 Rt handover.

mbodi ment, given by way of exanple, and to be
[@ﬂaﬂr st oofmi tegsatedneiryth fof RDITRELENEo ApE(ian ¢pdependent

AR08, 2 WABHE R 5 wireless communication system includes a physical

sublayer management entity, a medium access control sublayer management

entity, a 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 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.



[0030] Figure 1 is a diagramof an existing cellular

mobi | ity nodel; [0031]Figure 2 is a diagramof an

exi sting WLAN mobi | | ty nodel; [0032]Figure 3 is a
wioagesamoot exi sting nobile syst em ar chi t ect urrea/dsa605/014705
cellular and WLAN network types; [0033]Figure 4 is a

i f 1] hi t ect i VAN i
JoBBh G o, wi tRrRE R aEr MR bR DRATTASGS ¢
qoozmr es t0omeR] ddthiddd Lﬁﬂ@/&a{ﬂ&ﬁg’cﬁ’%ﬁe m%&%%hwé Badrdis the

a diagramof a MLAN nobility nodel 1 n accordance

\EPQWIP& dessyighian pf ¢ BRpfTTedmbidines) given be weyiockesample, and to

e
gtam e ot LA SR
{l

Obr esertigumsiekite dagraznef &[nw%}ngﬁleﬁulae JﬂOblhtyanodel
jam showiAg ctur
qd)@%ems'nt I%g cent@%@%‘sﬁgﬁ% %A:NPS oy mr?dS
t[%32br eseﬂfhgum@ma diagrarh @ﬂ&@t@ﬂbﬂé@r@&ﬁ@&bﬁﬁcﬂ&% for
E{EMF QDI VENTS [0038] Hereafter, the
term ation' ? N?W]ésrudes but is not I|mtedto
2500&3] eI es¥Figuransis b /digremve mmtﬂnh@ a;tﬁ]ﬁltecﬁﬁté PEWLAN in
e sub crib
SRS e ativs SeBhnn Eog o s Ftirgs fapeliolar notwork
Wpee] ess environnment. Wen ref erred to hereafter, the
access I, but is not limted
ﬁ‘g’%a basBiEEhp 1%%“%‘“%%8%%%%0?@% Biodelgrpetordagce with
dypretdigindanpenof interfacing device in a wireless
nv.Lronment . ) . . ) ]
00351 Figure 6 is a diagram showing construction of a STA architecture to
implement a distributed handover policy function of the present inventioné 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
10038] Hereafter, the term “station” (STA) includes, but is not limited to, a
wireless transmit/receive unit, a user equipment, a fixed or mobile subscriber
unit, a pager, or any other type of device capable of operating in a wireless
environment. When reférred to hereafter, the term “access point” (AP) includes,
but is not limited to, a base station, a Node B, a site controller, or any other type
of interfacing device in a wireless environment.

[0039] Figure 4.is a diagram of a mobility architecture in a WLAN and how
it compares to cellular network types. The GPRS STA 300 and the 3SGPP STA 320
_ areidentical to the STAs described above in connection with Figare 3. An 802 XX
STA 400 includes a physmal layer 402, a data link layer 4()4 and anetwork 1ayer
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
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[0039] Figure 4 is a diagramof a nobility

architecture in a MLAN and how it conpares to

cellular network types. The GPRS STA 300 and the 3GPP
BORGZ01%Me e i dentical to the STAs descri bed aHOVEs2005/014703
connection with Figure 3. An 802.xx STA 400 incl udes

a physical layer 402, a data link |layer 404, and a

mrectile AR DMEI?E?I' 4186 and ho 1B&vavdrigerice h@p@geﬁl@w The rerdeindar of

R R S L L A e T

b it f&)eratiBbWﬁtbﬂl Emrﬂmﬂaig'eﬁodélﬁfheéﬂiﬂ{ myei' @l@mﬁ@b@&’ﬂﬁf &ions
r.Al T mai.nder, di scussi on focuses
%ﬁéedlégnﬁggeg&gﬁﬁlg&geﬁg%%éggi(M R) layer 414 and
0] t  opPigares iva ﬂimgna' 18 oh D BITIAN mlob’i.'!iiﬁbmdﬁhﬁ)eos%lé&cgrdance
| ayer, 414 r.f or ctions sim to.the
T e P BT e s S5 g s R P Sttons, G and
aéntaaliéédxma bpliéns fwﬂﬁh lto 5@%1&&;@&9 %Elgf@fol: u\iMyt dMdrBRed by
r n vent i showi_ng. t wo hasi c options
BB T el o ©FOpE Mideiterreediolegsiiagaveratng (eonmgoted
mgeﬁaﬁd@gf ons not previ ously addressed by m)bl lity
nodel s, i. |l e node with inter-technol ogy

W9k dover éﬁ@oééfn%"éé@@a iprfgelyraehilpamong @ ohuplity go%504,
»%Eﬁh%% ihdudd, 66 %M'ﬂﬁt&&%%z%&'aﬂﬂ%bﬁ% éﬂf B8 APs 504

4, which can include, but are not [imt _
'sr@tznwaafan@a soadipgretwerk Fifcanslo HabwoTnTON (cnt ®gafewa or
fo%géz‘? network 506 and to a network 508 (e.g., a
gateway or router). [0042] The nodel 500 can i npl enent
BOdRIst r i blhethotPIFb® GmaimlimerBTAdSOZhwnd FT 810 at the STA

ralize F net I 8. [0043]In a
g %d‘?{b gmﬁgﬁe se tE?%%dqt A?rggggs the sel ecti on,
[0048] In a distributed HPF settmg_, the STA makes the selection,

reselection, and bandover decisions autonomously, This includes Idle 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 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., the MIH layer). This includes Idle mode, inter-technology
selection/reselection and both Connected mode handover types.

[0045] Figure 6 is a block diagram of a functional architecture for a STA
600 utilizing the distributed HPF of the present invention. The STA. 600 includes
a physical sublayer management entity (ME) 602 and a MAC sublayer ME 604. A
HPF 606 communicates with both the physical sublayer ME 602 and the MAC
sublayer ME 604. A local management information base 608 stores information
accessed by the HPF 606 in making the handover decision. The physical sublayer
ME 602 includes a physical layer convergence procedure (PL.CP) sublayer 610

A



resel ection, and handover deci si ons autononously:
This includes Idle node, inter-technol ogy

sel ection/resel ection and both Connected node
handover types. 100441ln a centralized HPF setting,
the HPF | ocated on the system side assists in the
sel ection and resel ection processes, and nakes the

mammamw%y&w@@%ﬂ&@am@mm@%m@rM:E

%ﬁ thﬁ ?TAqﬁggg %giornat!on i's conmuni cated fromthe
Apga Tt P WPPEYEREIS gnal i ng mechani sms of the

ROGEPNt | TRESEIBIAR dild Handobdiede@¥fink ardlhde 5@&59&%5515% the

I§g,j e @ e, .inter-technol ogy selection/reselection
#n6 ek 60 aeceiven dospstrayeds and 0Gus|eregtsr infsrmstion

' {,aggkughqﬂ AR i 24 w ﬁ MF
g‘?% 600 utilizing ?%SLQ% rd%%itogd ll;lt—lgo %gﬁ%&glggﬁﬁf‘sw'
pRg.ske plysicalnmdblaea D 60213 JIEE 686 pugsisesithis ifbemetion and
t LW GNE) 602 and a MAC subl.ayer ME 604.
FEARR G RborHbld dedbbh WlRfndS pRrpiira OO
EdiThyer NEisGO2 limithdHmdWAG sslublonyeid iddeafif flust Anlegakion of
n nt infqQrmati.pn e 608 stores infarmati o .

BRSO el e bt PGS gD ariypical mobil

shestér] Diiis isEderdeliyiie CRht B ped] sbfatiBRdnkind) 8666 tBe use of a

%gééé al |ayer conv%&gche procedure (PLOP) subla%ﬁg )

| é’r?& h§ishicay- Wilithinstrabeseahien ¢ PS) Kuoyp thylifs radio
Bk is d&eridiilihg S Hreney tHFeubht e 4R S 18k e SuhRbAMNE Fails
614. [00461Resel ecti on and handover decisions are
heiere horuvolipkids psieblished. Tipresowree mieilalitityo s complete the
ERRES iIEARHASIEA! - ' '
typically used in ﬁ’a%‘ﬁ%q%&)%ggg%%?g%gcé% .Q’g%@?%"&%@’ lacks
thigaesgurres tibhcsyamoliEt«aide handoten<Thghyssibiity eflibhpyatcallEis an
6 Q ses _this.information d kes .
Al L 5 T B Gt PP 2 ot gEon for
fe@DYHeEeirdcdssueh his Rolce dolaniaioations Fiitherfordthid & 2 poorly
- st:%?aﬁé’ séhlilﬁctm, afgr ?l:)fé garllﬁc’nleorgagns; ie., as more STAs are added to the
system, the performance will deteriorate.
[0048] Figure 7 is a block diagram of a fimctional architecture for a STA
700 utilizing the centialized HPF. The STA 700 includes a physical sublayer ME
702 and a MAC sublayer ME'?OfI-. A media independent handover (MIH) 1ayef
| 706 communicates 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 side. The MTH layer 708 communicates with a system HPF 710.  The
physical sublayer ME 702 includes a PLCP sublayer 712 and a PMD subilayer 714.
The MAC sublayer ME 704 includes a MAC sublayer 716.

[0049] = The MIH layei‘ 706 andthe‘system HPF 710 communicate via the
MIH layer 708. The MIH layer 706 sends measurements to the HPF 710 and the
HPF 710 sends system information to the MIH layer 706. The reselection and
handover decisions are eoordinated between the MIH layexr 706 and the HPF 710
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the res election procedure and woul d be characterized

as such in a typical nobile system This is an

adequate, but sub-optimal solution, mainly due to the
Woewfoorwo2 ' break then nmake" strategy. Wth t MCS/052005/014705
strategy, when a SPA knows that its radio link is
deterioratin it breaks the current Iink or the link

idésneschangs of gnisemerien. Fhis neawf btk thiesMIH layer 706, the
g@}ﬁ F I e
FLP Plyef ot il Tl TANTEE D NAMBN WX IR TR o of
brednyed calls of the new AP | acks t he resources to

fHosgTo d ah@sél%%q ; %@q(ﬂ\éﬁﬁbver Iaecl NEY .5'11‘% :%‘tl) Irrééfa ; ibﬂ{é;gg PI%%‘ 710

calls is an a e solution Tor n
ged grecappotied by measuromacieptabhel @eteut digunin@irededadd via the

MR LBl TS TR 2 B KOEF, ORI R S i, due gp the

tddrdaed dedsomsjaking. whith REL aST]Ask@r ﬂle@deQQaE Ostidi8gy,

t he erfo 't er
BB et A b compiets ey Andoyes s 5 adequate
golaiiint e huheedlafmessoTied Q0 dd&dﬂtétlﬂé Belutiferor @IRAhe 3&.@'@’109.5,
@ﬁg aﬁﬁtgpA 00 In%ﬁfgbﬁl S|cal subl ayer ME 702
AHusE Slghlepapvigies 81 splutieRe pendent
mapdover (Msdbr fody FE)I% QG mﬁbgﬁhﬁ§n Vlﬂo‘;}!i‘a Qﬁ)tbmtsrg)?otocol

Phy5|cal sublayer 702 and the MAC subl ayer
Fife (P, 798> efsaand paatosscagonirokprnpacoldg-a, RREBorgWIH

-ﬁaga@r) w&{&ﬁu&udﬁm &B&ME&A{;@%@ u;gpggﬁ %ﬂ&ﬂ%ﬁ%@gggs Wb dery,

stemHPF 710. The Pp yS|ca
#eats Tadien, wopelpg, éamwémnm@m)ahmm thy eetwdrk level

é}{@%?f% %}uﬁ}ﬁ%@y e@MrI:I d‘/‘%énllﬁé lﬂ%gr%g‘%g I%f % rcoﬂs%%ports
orver Gt vsa S ¥fembinbraydion; O@rmingicd Tior| ygingOGell

.erent, s t he BBF 710 and the HPF 7
SRR ADLRLET MhlPedelt oo dufiohaspline oot power
Gmﬂm&lanﬂbandamdahﬁnd@&mﬂ@ﬂﬂGMSWQ@BWﬁﬁﬁdﬁ@DEﬁmﬂ&hﬁ@uppmi

7 and the, BPF .7 sed on
R EEE Rt el IRV i e Sibporh il fagb iy s90eiom ho
[Wmi]l ayerOd 6ige nettbv?afwflﬂb J1Yie the M8 1@%@ gbﬂ &n%ﬁ& HEO 716 can
ana to a C u r syst em type 0 anaover.
OBBPREL 1T P L AP At BB a5 9B A S B e apdatabase, or a
ﬂwi-dlm ateefebid tdihddBberftl @he MU BiyRr FOPRAA AL }EF 710 are

neas rement. reports and_sy sten15|$nallng recei ved vi a
el

lpgatedyiman AP oxysr AP porgrolegg The fIEL Jagen7G8and theglPRILO are
s@ﬁeﬁ‘i@é’%cﬁpéﬂﬁﬁlé&n’l‘ﬁé‘ S/[ﬂ-P]aSr&e'T(fEeé}ﬁ;é ?%15 464s makchme, gathering

deci si on- maki ng whi ch uses make
the paeaserry ipfempation end parsng mi@é:hawﬂ B The \IRD 710 makes

tROHRAGHR: D12 BHN S pon Hb Suib i B PHEGRL @ SO1 U1 ON

for non-real tine services, an acceptableé sol ution
[9@131 r eal Whike theepudsewisembodiniest das bken deatinbl ¢ terms of a
WL&N’, %enlgnﬁmplléé lof t'ﬂ%%r!aéetn)f em% zlillment are equally applicable to any
type of wireless communication system, The centralized HPF architecture can be
extended to support wireless fo wired interworking scenarios, such as a handover

policy when connecting a wireless device to a wireline system. An example of this
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[0051] I n order to support a full nobility solution,

both a nobility protocol (e.g., MM nobile IP, SIP

etc.) and a resource control protocol (e.g., RRC or
WhDedb/bmyer) are required. The nobility prot aealus2005/014705
supports functions such as discovery, registration,
tunneling, termnation (or paging), handover at the
wetlddrkasireyvel 8¢het- m@:ﬂed laptopwinddhes Jockamgithedaphop aypd using
The, res e nt ot u f L A
B ES B it SRt A DL P BRRpfon W 1P FRime
ﬁﬁhﬁﬂtlon/reselectlon establlshnent release

urenment,.reporting, power and Y} t
i e AR W o L P T
Wbi@ﬁ@tk dﬁ@s@éleﬁ@hﬁ@ theyed ﬂnp]&nfeﬁtﬁdl crreai single integrated
~support a f nDbI|It sol ut 00 On., th

RO <1 asmwal alon Ty aRtoRtRiog SO CARER: Pitisle
w dRereRO8ihp AR, bPa AENMbiBRELA o) diZQdtcdkigodents Wl 166). In
AP, a_sewer, -a database, or ar

ﬁﬂi’@aﬂ@ mpleresraidonie fhe fugdonaliy Pé%ﬁoéﬁ%ﬂ%fbﬂfl fratppgof the
ﬁr@nﬁsﬁ ;aga @ k&eﬁn AP dRkredd éﬁ_i’nfdﬁ@hf@i/ﬂ(%) aiihenMyHbe

er 708 an e FUT 710 are separate | ogical

Eﬁﬁﬁﬂﬁé@ﬂﬂﬂﬂ$$W¢d¢Qﬁ%¥ﬁvﬁﬂiacts as a state machi ne,
AREBE | N9 ARG AP ERSRALY el BEREIARR R PRI&IMvditidOare

e HPF 7 makes t he handover deci sion
beseitiedindhe phderned embedimentsyispairiiedar jo0o8sativns| each frature
sent, enbodi nent
G SRR, S B R o8 S REGR BAERRALRG D, hEd Hofntdlof the
prpiatdd/ eﬂ;ﬂpﬂim@:ktls)e ot (n anayioty pendfinations| with or Wlthout other

%?gﬁynlc d %%% % g] E?e cegtﬁallzed HPF
© s STTERHEYPE % upport wirel ess to

Wi red interworki ng scenarios, such as a handover
policy when conngcting a MA;eIess device to a
wireline system An exanple of this would be using
an 802.11-enabl ed | aptop and then docki ng the | aptop
and usi ng handover to take advantage of an Ethernet
connection to the | aptop docking station.
100541Al t hough the el ements shown in Figures 6 and 7
are illustrated as separate el enents, these elenents
may be inplenented on a single integrated circuit
(1©, such as an application specific integrated
circuit (ASIC), nmultiple ICs, discrete conponents, or
a conbi nation of discrete conponents and 1C(s). In
certain inplenentations, the functionality of

enbodi ments and features of the invention nay be
present in discrete conponent(s)/I1C(s) and may be
partially/totally disabled or deactivat ed. )

[ 0055] Al t hough the features and el enments of the
present invention are

o
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described in the preferred enbodi ments in particul ar
conbi nati ons, each feature or elenment can be used

al one (without the other features and el enments of the
preferred enbodi nents) or in various conbi nations
with or without other features and el enents of the
present invention. CLAIMS What is clained is:

1. Awireless transmt/receive unit (VWTRU)
conprising: an | EEE 802. xx nmedi um access contro

(MAC) managenent entity (ME); an | EEE 802.)x physica
(PHY) ME; and a me#rWS ndependent  handover

Vwmh%a%yképonponent conflgured to communi cate with the
*and the PHY ME, and to receive mobi lity

P¥.0t 0CAlirdidts QAR QR NG (PR LE&RorsRgt rol  protoco

i nformati on from a handover policy function (HPF) of

aaMIEERBOKxX mddiasdcerstcumit®] (ANT) orasdement entity (ME); 2. The

WRU of claim1, wherein the MN conmponent is further

c@HﬁEE@%’Q‘ FthbS'(taf@’Hé’WE Fdasurement information to the

1 wherein the

c%Wﬁ%‘% efePerdent ’Eﬁ“ﬁ%"&F "M%H"P’@ﬁ‘i‘eéhc U I ERTITRURte it %Ie MAC ME

and th?lﬂ—h” ﬁEEar%Q@re@?vel rgﬂﬂllﬁéadrot!)&omﬁfoﬁ%|5r§ Qld r%éo‘:ngls c&ﬁ%ﬂg&&% information

claim1

from a melbﬁ-:lr aonchelnaiah VIR of d’ifel’uﬁlﬁit fnfﬂ@sitrUtftﬁ'e carpaaent is a
conmponent in a wrel ess network.

2. The WTRU of claim 1, wherein the MIH component is further configured to transmit

measurement information to the HPF.

3 The WTRU of claim 1, wherein the MilH component is further configured to communicate

with an IEEE 802.xx logical link control {LLC)} component in the WTRU,

4. The WTRU of claim 1, wherein the network infrastructure component is a component in a

wireless network.
5. The WTRU of claim 1, wherein the mobility protocol information includes a handover
command and wherein the WTRU is further configured to perform handover from a first network to a

second network in response to the handover command.

6. The WTRU of claim 5, wherein the first network is a cellular network and the second

network is an IEEE 802.xx network.
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5. The WIRU of claim 1, wherein the nobility protoco
i nformati on i ncludes a handover command and wherein
the WIRU is further configured to perform handover
froma first network to a second network in response
to the handover command. The WIRU of
claimb5, wherein the first network is a cel lular
network and the second network is an | EEE 802. xx

net wor k. 7. The WTRU of claimb5, mhereln t he
first network i s an | EEE 802. xx network and t

sécond™MFeV Uit ¥ o8 & Whersnuharsimebupesyan IEEE 802 o f@f"""'l"?@d the

£ erein the first network is an | EEE
Secon%%e C}rlp'saCEIF‘arnE%w%rm the second network is an | EEE

802. xx net wor k. 9. The WTRU of claim 8,

wherein the first network is an | EEE 802. 16 network

ahd t heredeTRANG cla@i SyorhkreingheafitstInElabrk 805 IERE net sotelwork and the

10The WTRU of claim 8, wherein the first network is
seconggptoRtiEag FEE B2 wersitk and t he second network is an

| EEE 802.16 network. 11. A nethod for use in a

wireless transmt/receive unit (VWTRU), the method

COMPT i HeRPERU of claim 8, WhORIRURN 8 HERn iVirAERE %@é%%etmrk and the
|ndependent handover (MIH) conponent, with an |'EEE

second3fRBvoxs B EEE saz.ces@waont rol ( MAC) managenent entity
- (ME) and an | EEE 802. xx physical (PHY) ME
transm tting nmeasurenment information fromthe MH
conponent t o a handover policy function_(HPF

n@t Wor weIVWfFantgf;]@Ubﬁ mh@re@él?ﬁftgﬂ@ﬁtﬂvork is an |[EEE 802. ?1 noe];work and the 7

second network is an IEEE 802,16 network.

11. A method for use in a wireless transmit/receive unit (WTRU), the method comprising:

corr_lmunicating, via a media independent handover (MIH) component, with an IEEE 802.xx media
access control (MAC) management entity (ME) and an IEEE 802 xx physical (PHY) ME;

transmitting measurement information from the MiH component to a handover policy function
{HPF) of a network infrastructure component;

receiving, at the MIH component, a handover command from the HPF of the network
infrastructure component; and performing a make-then-break handover from a first wireless network to a

second wireless network.
12. The method of claim 11, further comprising:

communicating, via the MIH component, with an IEEE 802.xx logical link control {LLC)

component in the WTRLU.

12



receiving, at the MH conponent, a handover conmmand

fromthe HPF of the network infrastructure conponent;

and perform ng a make-then-break handover from a

first wireless network to a second wi rel ess network.

12. The nmethod of claim 11, further conprising:

communi cating, via the MH conponent, with an | EEE

802. xx logical link control (LLC) conponent in the

WRU. network is an | EEE 802. xx net wor K. 14.

The nmet hod of claim 11, wherein the first network is

al¥- | EBRegudog £f ¢t Wbreiidhe Fet nebednia? At iotekvartsang the second

cel_| et wor k 15. The nmethod of claim 11, .
networg SPE%E?%OE'%X\A&‘?’%T‘ network is an | EEE 802.)o0< network

and the second network is an | EEE 802. xx net wor K.

16. The nmethod of claim 11, wherein the first network

i 8. an ThEEEtH80 2f clim n e twherela thanitsttravosac andER80aviietviosk and the

.an | EEE 802. 11 net wor K. 17. The et hod of
secondgieliorts i93 celipetedyaik-t he first network is an | EEE 802. 11

network and the second network is an | EEE 802. 16

net wor k. '

15. The method of claim 11, wherein the first network is an IEEE 802.xx network and the

second network is an IEEE 802.xx network.

16. The method of claim 11, wherein the first network is an [EEE 802.16 network and the

second network is an IEEE 802.11 network.

17. The method of claim 11, wherein the first network is an IEEE 802.11 network and the

second network is an |IEEE 802.16 neftwork.



