[ 0001] SYSTEM AND METHOD FOR | MPLEMENTI NG A MEDI A

| NDEPENDENT HANDOVER [ 0002] FI ELD OF | NVENTI ON [ 0003]
wab@epowsent i nvention generally rel ates tow r BCEES2005/014705

communi cation systens, and nore particularly, to a

met hod and system for inplenenting a nedia i ndependent
[obgndover SeSTERNANT MIEHODWOH BEPLEMENTENGY pes.

[0004] BACKGRGUNDIAORPOEPENIERT HRNDGVERSt ems have

two mai n operating nodes: Idle node and Connect ed

node. In Idle node, the station (STA)characteristics

hAGl ude: no user ser NVERTE or transaction
[Op progress); nDnltoyiEfIi?Fgag|ng channel s; avail abl e
[06@3]vi ce Thgpesfenthaentibs geﬂ&&%&élaltdmetomcdeSIsBcrommunication

avai |l abl e for downlink peasu t he, radi .
SYSWRS GHIdeOTe BAEKGHAIRt foch PEHPAS ¢ naﬁysa?mefawen@aﬁlﬁ%lg a
mé&l%iﬁaemd%t LA 0vRP R odnCBRBAIARird18SLh &Kok R Bypdsh

Connect’ed node, the STAcharacteristics include: an
active user service (e.g., a caII IS in progress);
dover is possible; ver availability
[Oﬁﬁﬁ nmeasur enent s (S|nce1¥%e user SE%VICG t akes
[opo5lori t y)l‘ypﬁﬁﬁmbbﬂé yystems dianatwedmain hpautieg rdtaniflemode

t eégrﬁ?%? g% %ﬁgakrmg%ocgh ﬁigtljg%ksm A g{: agﬁzjlcsd gneclude' no
us%?l 1{% QM. én ool Qaﬁl ok ocrgﬁéa%'h%hnﬁl bf’cfgr@@t mPRitdHg of paging

ogy avai [able for the requested user service.
chwmnleb avaitdbde sedvize meqteest chanreis 1@6%tqf thengetiyewir amiitadde for

DR kA A L ER  SL LS S A SRR 08 o ana

uﬂsrcﬁééAllll:}ted @gcct)agé; pdh\r/l\% (AFE) atndl@ilfq %dﬁcrgbl g‘y&%@édle@tidéﬂm Tohmedtdtemode,
new ile in the nnect ed node .handover
th@&ﬂtﬁ @%ﬁé‘iﬁ*ﬂﬁ}lﬁﬁ%cﬁd@n 2R REHT IR ARTEE (Gi%o igpn progress);
oSk} Q%ﬂx% - §mite® bddeSfor ﬁhHﬂitﬁ Qolsﬁﬂbﬁ&ﬂ‘eﬁﬁnﬁ;@(s%be the
usi n ferent technol o I'n an ide case,
udeznsavize tnifasr prioditHp Lend (ftlllz e@brcbnatﬁde r erhpdubd &P taind/or

ti,ve servi ce.
teaﬁnology an OVer.

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

of a STA) between different wireless network types, such as between different
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[0008] One goal is t o achieve a seam ess handover

(i.e., to permt nobility of a STA) between different
wowooeloems2 net wor k types, such as between PCT/US2005/014705

differentwirel ess | ocal area network (W.AN) types or

between a WLAN and a cellular system Current

wirekbn icab¥reiopatwiek (WILOMN g pke br bbiveednyd GVRANNawda\cellular
[0009] Figure 1 is a di agﬁram,of an _existing cellular

sYREBR G ERFeRbirehnaloay desrgtmyoride do this tmepihgandgver.
[0D6SIoUT Ce FBRRRgeE i fBRPEA8GHe %%n%g inlqaéani{y {rﬁédel 100,

i ssue. A cellular ST 102o (e.g., a st’ati on
showing 3Gcentralizefirpdiontesoirsef menhgementi (RRNhoapraach to the

l.uralit f 1 Ps 1 can . ncl ude, but,are
Bt ke, X BSaE e 108 (2. B SRR SR R0 4 3G Soer
eqﬁlillanOG éﬁ@ hi& (rﬂeeay Qndlﬂ?hmbﬁgl at plge&lhl(?yl’H%ﬂé;&Bs ggﬁadih@ Aﬂgﬁ W04 kan
. . anaover poli C nct i on, | S uUse to
gyl it Rk B o S RRes Fiatics (GRMASoaefe. The

ABS 101282 T Bnh0dARYEShaPUY 2 rhif FBRvr8106 £ RhasYdrYpolicy
d (e 2G b 'l er (BSC)

| ocated (e.g., In a 2G base station contro
fuprtion GPFat0Disnsedbo diredihe bhhdovef RN SBAA0L smong the APs

nnect a net wor 0 .a sSwtch or .
1EERERSTh i 8105k BBayS TR B B indeRtlsl oled s i a 20
bdsB&etSién LORtroNyeBSOO0sH a Bt ralib firt@bik Aherditt. (RN®) Sh4 is
102 sends neasurenents to the HPF 108, and the HPF 108

congreted tna atwark 4Ll (esg.of SWEGh c8iRRgTFkdover and whi ch
[O?%’O 104 t he Py 1@% Pm@&gs%o&%h%ior{ %&b’ﬂAnldﬂg%&@t%gﬂlﬁlmt the

senm -static ffrequency assignnents are na
diffardnt AFP<1 004. &tk SBAH ORxdnds pleasurangerits to dloe HRRI108, rand the

b i B By B85 0 e Tt S s

1@e4mld BBlohesel ection decisions are nade in the STA
are supported by systeminformation (fromthe

OREihor ik T1.6he DU soBy-SUMEs AP SSFIETGHTE oFe ade to
odRR 5 11 GATSONE roi e & Fod R, 1R TPl AR fptra-
tethadlogy @.5 cGEM to GHM) arFint@Btechnolbgy @igyGEMrig FIIOTACDMA)
NIRRT M MR I
sy¥0dh | intofniatfoe (frdl $382aetwSFA2QD) iboadcast 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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freely nobile anong a plurality of APs 204, which can
i nclude, but are not limted to 802.11a and 802. 16
WA\B®6/0TH9e2 APs 204 conmuni cate via a radi 0 net weeRUDB5/014705
and to a network 208 (e.g., a gateway or router). [00
13] In the nodel 200, dynam c frequency assignnents
irathe mubidity asmieh 2001204 inra-téddiology! (8)aNiS02.1 1% 180802.11a) Idle

w88 e Eoner o B AP, lrsecnr oy Cecgon s ma
a®fdAokbaslyGn 882 sThadod. dine ARG VY Bfpes RS Suddd i@lflinnter-

sel ection/resel ecti on decision I's nade autononbus

technolggynapd £onnneted miaste) hreaehsuppoyhed du the bmbitityemoddl200.

' rtec . ed node)..arg,n Supporte
o B SisBER e ORE omanc heArs 2he SRRTB A Hevea
awt A a‘gmnht}teyl (lﬁﬁmnﬁasuﬁ Qﬁm@ tlbﬁnﬁehﬂ_?ﬁy'fﬂe@niéw EéntPdlshed

.ney nam ca nage thensel ves. ere is no )
P?}Bﬁ tths%rg%e &’%,5%%} ﬁ’tﬂﬁhxsoagqﬁonmde rendRiherefqsey ner plement g the
atcRBEHPE B ocRuld £MBRb0Yd:, the architecture to execute a

handover. [0015] Figure 3 is a diagram of existing

[098Bl | e sVigune hirchidiagranr efexismgwiobile aystandakhMectures for

ofEAPL 1PNy TR B0, P53, LU S, B2 il
12386302 helataliaklayds 30ayid BRtwdrk 1ayie 308, TRIJANIBKISHS 304
gy bt nSen e AEAG T bl P ot
(FERM suthyer BES 0P CRe IRk 1472986 rinc:%?%s Qg}%&’ g%dif) Brf{?seource (RR)

managenent (MV) protocol “manager rnet
mpnageycdl4, (2 Ppshility eraymgement(NGEr pBit8col[D8h6¢erASBEGRRId an

I hycl udes a physi ca ayer 322, a data
Ir{t?%t?géé)gg]'g%?co Harggnﬁ%%agelf é&ger 326. The data |ink
[Obagler 324 3GPPUGEy STAVALD shdthdees 573§91c§mi1y@r BRE, a data link

subl ayer 332. The network | ayer 326 includes a 3G RR
Laggr, 321 476} & SisAwork [eF SR8 Bhe dak ek 1838 Sahindndes a MAC

5 _b?éf&@%@fagﬁrhcm_@as%%fer 338. Tl&@ﬂ%tuc?r 1a>?ef%ﬁq<2§>§néﬁﬁe§§§(} RR

i ncl udes a physical ["ayer 34 at a I"ayer
contidllar 334,00V profecol BrbdagdihB6;ahdah TPAkohvwergsncaddanager 338.

LB Lo R deR e an el e ST
344 afdRagRwoBohye 046 THSY 4.0 WA 1A SECTLIRRALRE a3MAC sublayer
350 and a logical link (LLC) sublayer 352. The network layer 346 includes a
mobile IP manager 354 and an IP/convergence manager 356.

[0018] The RR manager/controller (314, 334) manages the instantaneous
radio link, handling all of the information regarding a radio link. The MM
protocol (316, 336, 354) handles network level issues, such as registration and
location updating as the STA moves about the system (i.e., issues outside of the
call itself).

[0019] Current WLAN systems offer only a limited mobility capability.
Intra-technology (e.g., 802.11 to 802.11) and inter-technology (e.g., 802.11 to

802.16) user transitions are supported using a “break before make” strategy that
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[0018] The RR manager/controller (314, 334) nanages
the instantaneous radio Iink, handling all of the
WO pdoeomadt on regarding a radio |ink. The MM pretDUS1005/014705
(316, 336, 354) handles network level issues, such as
regi stration and | ocation updating as the STA noves
caﬁb&élkhﬁfb@tei'i‘zs‘éﬂ €48 @l rédelectitB UgRratidisi gke opf)osteﬂetoc al handover

tself) 019] Cu
I TR T
gr?xga%@i%é\f%hﬁ&po Qdaé ﬂﬁ?ﬁgﬁl%ﬁ@%l BE%tiERclbry f80fipbbrting

user ahsitions are supported uSing a
reabirlﬁmlseb\aéesr&uchmlsefblcstmgggo stmeamoing-be characteri zed

as a reselection operation, as opposed to a handover

operation in a typical full nobility system (e.g.
m@@&ﬁ. Thi s problen1|initssUhgmgmnMﬁh of WLAN

technol ogi es, as this approach is unsatisfa

[08=Hpor t i hhe puesent ipgendion, isce §OLLOR f&sm%?’@@ﬁé gr(r)‘%yf ’B‘@]Blhty
sollcﬁstlo%% ﬁgbth 1&18%%%1% P%%ﬁyd {nqglfz ﬂelchﬁl?l%gﬁ E&%@ﬁloﬂ OB RMidDBnd
a solu ment ull o

lon to sol uti on
satBfied thé reqﬂ1rané:ﬂ:sfnfcibo¢bweahtﬁmmand Itoatjﬁﬁ biweg services. The

transition scenarios,. and satisfies the e r
ingpioh 57 Bae GRS B PPRS Ui FIRE RN fow
1@&\5%%& 8 the tpﬁygi@éﬂ' ﬁx@;f)l@ﬁi@ﬁﬁdﬂl@ mardevertifokupports WLAN to
function tha | aces few limtations aon the physi

WL éreasitianisors WH@Sl Wi it ngq]ww rpRRtions AR Mnay be
ran S
ST St A, S i v o

realibhtien 6@4 full ﬂfobﬁ;ﬂ:thh:ANcejlulathloml | owi ng t he
full  nobili t

(0p8D22] - AP b P HEREHER Pied narRer R Sk tn o

stARBAONEL {virefess! &ﬁnhﬁﬁnid&ti@n%}vs%xﬁsﬁmﬁﬂmguﬁll playfsiien sublayer
systemincl udes a physical sublayer nanagenent entity
managefnent ey e m@gmm@) acepsH lcoryiap ﬁcaqlavgw@ﬁflawwtyentaty,

m%%ﬁ%%}mgﬁtmnﬁr% ALYl agasaehax?{bqre? bA ﬁﬁﬁ:ﬁoﬂoThglhandover

Handover pol1 cy I's capabl

polesefunttion e espabdareh eeiving mmammmbs ramglt $ysherh rmfnrmaélon
physi ca r managenment nt| d| um acces

|
fxbih Eh PhE IR S UhIAF ARERReh (0 ST e e, Eairo!
stBlh PG B8 R@RE entflf, and the management 1nformat10n base. The

handover policy function is capable of then autonomously determining whether to
execute a handover.

[0023] A system implements a media independent handover in a wireless
communication system having a station and an access point. The station includes
a physical sublayer management entity, a medium access control sublayer
management entity, and a media independent handover (MIH) layer. The MIH
layer communicates with the physical sublayer management entity and the
medium access control sublayer management entity. The access point includes a
handover policy function communicating with the MIH layer and determining

whether the station should execute a handover.
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handover policy function is capable of then
aut ononously determ ni ng whet her to execute a
whardovwn2 [ 0023] A systeminplements a nmedi a PCT/US2005/014705
i ndependent handover in a wireless comuni cation
system having a station and an access point. The
[0GsM4at | on A ngéthde Sorimphlysicttingsa bhaia indepeagenehandover in a

entity, a nedi trol I
w5 B RSt ARl R e
poﬁgﬁﬁfwcﬁohagﬁétemmr@ﬁ{eﬁ% Whil Binfol® abidk Sire Prowidbd W the

agenent entity and the nedi um access contro

steidn wydre hmx@gelnpmcyéunpwn Pﬂd@tmggfg% wihethertol eygeate a

a .handoye nctlon [ the MH
hapdOaR 8 hiSeeb s PR eliaR b GRRECHTRR SR pRmtledan, | B
[oE2CcuUt e A athada\for uhﬁléﬁﬂe]ntﬁngmtﬂiﬂﬁaflﬁdependleatrhandmgaran a

nmedi a |ndependent handoyer a station in
wizel . GPRERITEIR LTS FEHFBe RO FROvEAGG PHihd bigrerdent

haﬂahb&y(ﬂﬂg)clg&%nm DUEHRTR ARPS WaRABRSpAHRd fhﬂétﬂfﬂ'fﬁi a0Bccess
are provi romthe station to the handover policy

pofntn Statmm méagieementsare |sg1mt frmtthe statipndedhe peceps point via the
] sed ysh&m

Mﬁ? e’hl%ﬁancfoaﬁﬁgt%hc'x H‘E% (tl(%ermnTﬁ%% ll{xél'r?regﬁgxt &e%@zgtmn should

exbOHBRANERBYeNTRIBY Al oveR 1§cdmtf(ﬂ1edsr$a hﬂmmmmme Nia the MIH
syst em begi ns by providing a nedia independent

layegndover (MH layer in a station and a handover

O@Qé; cy funghiion hiid aleﬂﬁﬁﬁ RGh&dia inbedrfddnt handover in a
nedsurenents are sent fromthe station tothe access

wipeliens connmaunivativh bysteméncludéss plarsital sublpyerimgnagement entity,
det er mi nes whet her th statlon shou

2 HEROOVRT St SRRy SR c ot i, FABEL & Ragmagement

1n§ﬁ'ﬁiati6n%atsb earM dhardkRer pdltgZehctins Tht handdver policy function is
Ienentlng a nmedi a i ndependent handover,

cappble decipe mPeTiPBRnLS SRE AYTIAE HHeEnalion, ?‘QP%Q}G physical

su%lll%%e@ﬁ%n NR9¢ Whaly, eAL h{éﬂmﬁ ATBSks UBh BE L& DIaFR 4 gement

nagenent enfity, a managenent i nformation
erhﬁgsan@nhb mahageineet infoinatjorf baxst Tba hafidevéradicy ganction is

po unct n i S bl e. of
coalecefshenrimomie PR tPrDintor eibd ATERR IR &
[ogﬂggggﬁ @ﬂﬂeg{oa\tedt Qecuie dbr Mupleasstin® N rrﬁédﬁuhi(hpemdent

handover in a 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 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.



entity, and the managenent information base. The

handover policy function is capable of then
waoedaoeoovors| y determ ni ng whet her to execute aPCT/US2005/014705

handover. [0027] An integrated circuit for

| mpl enenting a _nedi a |ndg§endent handover in a station

[Q028L Wi r el essBEAFHPESGRI RIQY QR AHh ORAWINGShysi cal
(40} aYer ARRAIELENL] ﬁﬂ&ér%’ééndﬁl agenen{i&?%?g 45 from the

subl ayer managenent enti
fdlhw\eng dergriptioand e peefepret len;boﬂlme‘.rtﬁ given byevdyasfdear@iple, and to

oIic f nctlon [ bl.e of receiving nmeasurenents
O R pOEbt M coRBrieliof SRR s McmmgRytie e vt Hareln:
[o0B0pgene rﬂlgﬁf& 1i9/a dids@ameAt| 'aﬁ"@x@é%ﬁ%séiall@&ﬁt Bhility PARMET
managenent, entity, _and the managenent information

[Q93dE " Thd'iguredbisct disgramef paexisting WLAN padbikityonodélen

e over h6sa CRie AR RiN e R R fytgctures for

mﬂhﬂ29¢n¢ﬁﬂhﬁNdﬁmwbﬂeqnmaﬂerstanding of the invention

be h from.t he fO||OMAng cri pon of a
dé%)é} err egid%?ﬁ?o itfrgntiasgrp f 1yt g’é‘fi?latﬁfﬂ“ée 1 i WIAN in
adOrdHiRe vEtIO Otk piesEinVBE{ 619 Hn(‘l\'hbﬁ' ﬂ: BSmBELR TR B8 network
dramnngs wherein: [0030] Figure 1 is a diagramof an

ty®episti ng cel | ul ar nobi l'ity nmodel; [0031] Figure 2 is a

o g RO Gt U o i

thﬁpmwemknnwmﬁmﬁor cel lular and WLAN network types;

f bj |
O9PE1 Tt oS 1= 3 REent SheABEBPURER PO SA prbideriare o

1ﬂ1}51\éﬁiéht ﬁ@l@@ﬂ)uiﬁ&i/\hhﬁd(ﬁz@irﬁaﬁ&ﬁfuh@tlsﬁ bf H{eaﬁregéﬁt"ﬂ{'%ntﬂon and
es; [0034] Figure 5 is a diagram of
0&%5 i n Fagwieriia adbagyanhshdvweng p@!ﬁémctlon\pénﬁTdmrctxm%Eie to

T R .
policy function of the present invention; and [0036]
OBy SRR PR el B
[008B] cy f UnGbhRsyr, e fh RERRAPISTAVRRIIIRE 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 referred 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 3GPP STA 320
are identical to the STAs described above in connection with Figure 3. An 802.xx
STA 400 includes a physical layer 402, a data link layer 404, and a network 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
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[ 0037] DETAI LED DESCRI PTI ON OF THE PREFERRED
EVMBODI MENTS [ 0038] Hereafter, the term"station"

w@ 30s)poreet udes, but is not limted to, a w rel BEEUS2005/014705
transmt/receive unit, a user equipnent, a fixed or
nobi | e subscriber unit, a pager, or any other type of

mdeilé Beneapgbt €16)fandper Ifi:t/d':dmei'g;?nae wianekes$1& Mhd effEider of

n referred to hereafter, t term "access_point"
b Vﬁ%m?ﬁev {RFgses gthe wedigrindenandent handayep {ager 444 and

hdév Nafperdies Fithih @ HROBMIEPIREL TAE MIHY 1870 4 LYPASAE functions
i nterfaci nglvgew ce in‘a wireless environnent. [OOSUQIT

simjilgy te the GSMARE 3k aind te 3G dOHE BB4y architecture in

AN ang. i ares t | ul ar._net t.ypes.
O s 4 b 2 PR TR A Rley 504K o 1 RBidance
withtthe ﬁ@éﬂltdas'emﬁim%kaalbﬁgg two lﬁﬁmH@tﬂl O%Stims, lai%'gﬂmt@i and
3,An 8 xX STA400 i.ncl udes g, physica ayer ,. a
ceH; ZP%@%SW@P"EM@&‘%E{’ ﬁ“eﬁéi%wslné’;t/ orevigesly pddresged by
mbbimi:sy bRvers, #04 IJH@ GhotiERith iRt ANSF haddbveP Qnﬁe dgl!ngected

subl ayer 412. The network | ayer 406 1ncludes a
mpribpednyent handover |ayer 414, anpbile |P manager

R g S R N

t he di'scussi ocuses 0 e

whizghdan éncl(dd, Hat lazy abt Bidtedrtd sbmhtarﬂmzaf I@Af Pwi Thd AP8 504
nobiljty nodel . . The M ayer. 414 perforns functiaons

COWM?‘}/%‘Gatah@dé%ﬁPtﬁF@rglg@f‘a?ﬁ’dl forfenely 0842.2..[2pgpieyay or

rot&dre 5 is a diagramof a WAN nobility nodel 500 in
accordance with the present invention, show ng two

[0848li ¢ HPFhepradeh§00 ¢antimplerment adistubutedaHPEdL0 dthidedSTA

igns. rel.ate t i tyations reviously
SRR R b F SoR s G hOPRerRBagh 2" ode Wi e
[0D#3]er ] t ebhnol digyibhsed g’%EF @e?;ﬁin@f rmecaé"ﬂld fifltes hedssieétion,
041] An_802, x STA.5 is free nmohi | e, anong a .
re[ﬁjﬁa{ftm ad BRndger erisiogsAeAmeERAS BRIl ulee 1 gaodt nter-
e R ot e Bt g el o Ratliher types
0868 (e. gln ageyaabaed HHF sabtingr fhe HBP483atddh enrthd efsteiOside

o5 BT TR B P b BTN e
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
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[0043] In a distributed HPF setting, the STA nmakes the
sel ection, resel ection, and handover deci sions
waoedoeoorvorsl y. This includes Idl e node, intertechnstoogyi4705
sel ection/resel ecti on and both Connected node handover
types. [0044] In a centralized HPF setting, the HPF
ardog phesicad nné&iensd(é.iieﬁﬁaﬁt VD3 sulslager 612, TheMASGubliyer ME
nd el rocesses and nakes the handover
6@%%%@?@ %@5 6@P&B@rﬁ} i nfor mation gathered by the
[0646} TheResEIOGITR dRhd il oveFHALMiGRS £ thAAML{RoRbAs] Pr%y the

the HPF via the signaling mechanisnms of the presen
STABERAt The HEE 606 redeives mlealwem)entsrmd; other|eyderts (infloemation

t db
o 8 ST PSS A ESIAC TP o
arhl @relplﬁsmgl thlwferEME \Goet Th@ HIPR6@hprioeedsus thif ifoPm&Hién and

O utiljzin e .dj str ed HPE of the present
mp S FBioromius deass i a&%peﬂmg 0¥l ayer

OU@’Eag emerthisaBhiinitéMnRREr @16t MAGIURLAY st Mﬁ e2bhsio of

communi cates with both the physical sublayer
thwemt@n@rpmum&@ W@Iuai/b(f chiFagprizedas s mmalwag:alrmmbﬂe

f b
=5 Rt kol %Rty b SRl S0P fif SRR R se ofa
“bﬁéaksﬂhéﬁ |m£§£b lsﬁﬁeéggl\/w 1&9%3&@&&1’;%8?232? H)égiilggﬁlhovlzs'ﬂﬁt its radio
u
e oGO h BB ER A PR} g1ty S Kaibdepeplentiiils
beforal R¥eleMEnROR dRSHINIRE. ?hbf%s&ﬁ@é %Qﬂaﬁi‘l@y tb QBlete the

Resel ecti on and handover deci sions are
hangovenismet Byatantedts anAOG@iead'hedlthFe@ @ﬂls chtbe wew AP lacks

nme nts and vent s (4-nf or i,on
RO BB o R e VS Rier PRI B gt i an
acﬁth&y@luth&l ﬁ»@ 'ﬁoﬁfidal timeplyd dabutistinay@iccdfitaB 2ol dtiéh for
HPF 606 processes this informatjon and makes an

regltiBieoiebViSeRIShs3soYPigheamamnicg tigas f irthermegdbive s a poorly
schﬁt%fgl?oﬂﬁbﬁ ot el dhd %&@?&dﬁy Chs §ﬂ+11ét &PRs 238 dd4Ed to the

really just an extension o e’ resel ection procedure
Syatmh,vbhllpdrfoanaheﬂwdl detieziotatas such in a typl cal nobile

tem his i uat e ut,. sub-o L solu
ORIV B giin d hREE Bk P e att iR Ao e s BT
T00hitilidiNg thesdehtrladigyd HIE ITHa STROROPMRIUdea b Iihty§1chpéiilﬂ>ayer ME
link is deteri oratlng} it breaks the current |ink

T0Rmnd 2 MAC sablsagr MRt 104+ Ajmpedia independent handover (MIH) layer
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 MIH layer 708 communicates with a system HPF 708. The
physical sublayer ME 702 includes a PLCP sublayer 712 and a PMD sublayer
714. The MAC sublayer ME 704 includes a MAC sublayer 716.

[0049] 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 the
HPF 710 sends system information to the MIH layer 706. The reselection and
handover decisions are coordinated between the MIH layer 706 and the HPF 710

8-



before the new link is established. The resource
availability to conpl ete the handover is not

wq@eacamerd, and could lead to dropped cal |l s OPCT/D82008014705
AP | acks the resources to acconmodate the handover.
The possibility of dropped calls is an adequate

basetl wni this éxphange of mfdrntation. Thiyiisesf bdthitthé 3IEhlayer 706, the

L ce | e ut.i .real, tine services such as
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h&Ghivakl e solution, for the sane reasons; i.e., as nore
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i nd dent. handoy. . | ayer 706.co nicates wt
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giraftinglt@oMcHal 2 HilitPR GRIPIIRIESH£SI0Vet. s Mol adequate
| ayer 708 on the system side. The MH |ayer 708

sobyaonfor eapasalfimg saraces; amapiptaios somiendpxsat time services,
I 2.1 : r 712 and a PMD
s u%l e%g? S%?[].glgﬁfe&?ﬁ&%g g ﬁfﬂflég éﬁﬁ@k‘@h@éﬁn cludes a MAC
(0801l ayer Li dfder t@SdSioriian mla/MdHlﬁylsbluIﬁﬁ%B%m d Jlﬁebﬂi;tlﬁ;' pedtocol
HPFE 0 t t aye . e
SRR Vs Rt Lo b e
lafHy atd Pe AARGE THY TheuTlity Hrdto®R! E@ppdres fudetidhd bl ALY diz&@gry,

The resel ecti on and handover decisions are coordinate
registyadon, tweneling, teiyrinatios (eimprging), hRprdgved i seenetwarkilsvel

- r i .. Thirs U of bot he M H
FARA" G, Svitghiy FRY sBrieho el 3o e WBifkol Dot supports
fuaciadbregosscht casa gyesténl a'nfcﬁ-ytﬁattd o, t g@mi@fatibﬁn dew epaging), cell
0050] Resel ecti and handaver decisions are .
seleg PR RRIET By EHPIAPROR 0 At e B HpORP L depgFting, povwer
colfBR Wn@ITRMHd oV EPRIthE radid 16963 HSRve b9 Bab ktHod)eAshY r$ufport
the MH layers 706, 708. This is a fast, optim

pravidad wé botlpleyelsda repuraedotor swpportin fuldl imobdity solution.

0888t eor ek odad b Ty PR SR R Mt cam
behmsitiveed. in By teniyalredetityatechsal i APNa b@fveR A d4tabhse, or a
rot nspg gggll'e%gr?'éd %le%&iclgepét?? g 1\/?10 lljatl;re(l)'n'?()fSoarlnc{ %}?el I%ﬁFnF}lO are
located in an AP or an AP controller. The MIH layer 708 and the HPF 710 are
separate logical entities. 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 a
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 support wireless to 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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and is easily scalable, providing a full nobility

solution. [0051] In order to support a full nobility
waedoddon2z both a nobility protocol (e.g., MV PaDDB1085/014705

IP, SIP, etc.) and a resource control protocol (e.g.,

RRC or MH |layer) are required. The nobility protoco
weilg %@lfdsﬁlé A eo2 .meengbléﬁ(laﬁtoﬁ iasl_th)eli y'locl{igg tisd Ia@td»p)art]nd using

tunnel i ng, term nation pagi.ng), handover at 't .

ko fFakepdyaiege ehap @W%tc‘f?é@?‘?ﬂ%g" g‘éﬁ‘c E?’rRtPE/ %Ockmg

stdfi§ny €source control protocol supports functions such

as systeminformation, termnation (or paging), cell

[0884lect | oAlihoughdbe elemends shadyn yhPigtres ¢ epd e illustrated as

nmeasur enent, rgportin ower. con I ]
SR aimngy Broce bR b SabsBlent AL e AL Thechioted
ciﬂﬁﬂg}/ %I_Ql@,ds@hl dXO4 abﬁlii%dggmi @g:}iﬁitﬁht@dateﬂ (ﬁtﬂﬂ@fg‘fASIg});‘ mfulitiple
mohility sol ution. ) t he network side, bo
1G5 disgrete FeRpEPREADE AfrfcompRingipen ohdiserste tnpeRLT Shbleey In
ceg'@in 'ﬁ?ﬁéﬁéﬁ&%n@,%‘etﬁncﬁdiﬁ!ﬁtﬁ%f Bbotiméhts @h¥FeatuRes of the
at abase, or a d he

router. In a preferred enbodi nent, t
invkitidmyeray70® gndsante iPEisgrete acampareat@d1C(s) apnd\Pmay be
an. AP c roller., The H,l ayer 708 and the HPF 710
pa&?’@ﬁg/etﬁgaﬁg't @s?@ﬁfic%pe%cmviatt?(gs. The M H | ayer 708 acts
(085 St atgtlivughi the, feglairbeand ¢ldnhents &f ¢he pigsent invention are
inforpmation and passing it to the HPF 710, The HPE glg
desgribed imherngaiestaserplradivents I peaticwlas ropRimafiong,eagh fegfure
of aﬁﬁ{eiég@ n 10R3L Mid EvitRGutheSRALr RARR: BRI elBARNRLEMthe
descri e% internms of a WLAN, the principles of the
prefased tensshutients) t oraire vagioas | opryinationsy mdth or awithpyphether
of wirel.ess co i cation system The centralized HPF
ﬁﬁ%gﬁﬁ?@éﬁ%?8@@§gggéeBQFSH% 6% upport wirel ess
towred interworki ag scenarios, such as a handover
pol icy when connecting a mﬁgeless device to a wireline
system An exanﬁTe of thiswould be using an
802. 11-enabl ed | aptop and then docking the | aptop and
usi ng handover to take advantage of an Ethernet
connection to the | aptop docking station. [0054]
Al t hough the el enments shown in Figures 6 and 7 are
illustrated as separate el enents, these el enents may
be inplenmented on a single integrated circuit (10,

such as an application specific integrated circuit
(ASIC), multiple
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I Cs, discrete conponents, or a conbination of discrete
conponents and 1C(s). In certain inplenentations, the
wo mvetoonal ity of enbodi nents and features of PEEUS2005/014705
i nvention may be present in discrete
conmponent (s)/1C(s) and may be partially/totally
di sabl ed or deactivated. CDABEB Al t hough the features
V?ﬁdt £l grrent s _of the present invention are described in
& S enbodi nents in particul ar conbinations,
eachilf eat Arsgstim EheiBplenfeAline Wkl q{l@%nﬁgﬂ B9HA0YR8n a
ot her features and el enents of the preferre
elesscopmunieatinmssysterhi ernpmsivgni t h or

Wi
Wi th ]{{Eﬁ%g#' | epents of the present
[ nve%#g?ag%igg%l aﬁ%@ﬁgﬁngierreﬁgy’i s: 1. A systemfor
i npl @ meswtiiomgpceessamintrol suldppadenhapandvatitityn a station
in awreless co nié:{at'hgn.s tem conprising: a
phys{ EXaGTHERy SHOHRR B #ftity; a medium access
cont § HarfleRbR YRl c FARGRNE ¥hiE MahB¥verdp A5{%E1h capable of
i nformati on base; and a ﬁanglover policy function, §a| &
rereHaBY dpegrpirements ged spytea prdfbimeaién femeithe mhysical sublayer

[ ratd on. fromthe physical

R U RP Ol G O LA Es b e Bob Bt ferify, and
tleay lfmeayaglemmn g'gﬁmmatioﬁgiaﬁéy 3 aidﬂﬁhﬂchf?eﬂ@ﬁ?@e fiidtion capable of

informatjo ase,. sai andover pol.icy function
aEQf’ﬁgB}O@Sb? &eiﬁﬁﬁﬁﬂ%wgﬁeﬁh% EXRTHE Rhatidovaer to execute
a handover. 2. A systemfor inplenmenting a nedia
i ndependent handover in a w rel ess comrunication
system cdbipsent fg:implemgnting a owdia indepgndentphysdavat in a

ity tity: .a nedi um access contr ol

W?J%sgi/ég{rh rrang%tggr{g%%sjcglﬁt ‘lk({rxil?n%\lﬁg' a medi a i ndependent
handowiatidnay@nprisimguni cati ng with the physi cal

subl ayer nagenent. entity and the nedi um access
control a@ﬁ%ﬁu layer management entity;

S

a medium access control sublayer management entity; and
a media independent handover layer communicating with the
physical sublayer management entity and the medium access control sublayer
management entity; and
an access point, comprising:
a handover policy function communicating with said media
independent handover layer, said handover policy function determining whether

the station should execute a handover.
3. The system according to claim 2, wherein

said media independent handover layer sends station measurements to

said handover policy function.
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managenent entity; and an access point, conprising: a
handover policy function communicating with said nedia
wo n@epervdent handover | ayer, said handover pol PCYUS2005/014705
function determ ni ng whether the station shoul d
execute a handover. 3. The system according to claim

2, wher eiAnsathed fimdinsplemdagiapde MedivisiivpendétyRind®edisn a
st ati.on npasurenents . to, sai d handover ,pol.icy

stagiqadp gnvireless AURRGEIGason; sTsteaReatSag thasstaps of
| ndepeRieRt A NRREeY&E polity Puddtfld. On in a wirel ess

conmuni catTon system conprising the steps of:

pr ovpmvitgng sysiecuedsugelnents dndhintformatiqn froindihegtatien tnthe

neasurenegnts. _a infprmation fromthe station to the
hﬁ%%’&%@gﬁﬁ%ﬁF%ﬁg?uﬁ% ion; and determ ning whether to

execdgtermining doliethebaivedxesuté he Baredower Measdr eireihles system

and information, 5. The method according to claim4,
nﬁﬁ@ﬁ@@ﬁﬂﬂﬁénéﬁy?gﬁﬁﬂﬁ%surenents and information are

provi ded by a physical sublayer managenent entity, a

medi um access control sublayer managenent entity, and

a mehageBretmethbdpemrdiog thelsn 46whereimetecystieor measurements

LRl enenti ng_a nedi a.independent, handover in a .
aq PafRERHER P oui g L ORI A b fleupmg i, o
meHiurAl Bsdesd NGnEroNBtbiyeR d@RaAgENENT RAEIBY,C And aY EhahAgdment
.statign;_ providing a handover policy function in an
informaaldonBash.; sendi ng station nmeasurenents fromthe
station tothe access point via the nedia i ndependent
handover |ayer; determ ning at the handover policy
f uncé.i on Avnetthed farhenplementingshmddia éxdapendert handover in a
over. and cont ro i ng the g%ﬂgover O¥_i a information

hand ]
WO P RICHARH S St aRRdRTpe the Steps

providing a media independent handover layer in a station;

providing a handover policy function in an access point;

sending station measurements from the station to the access point via the
media independent handover layer;

determining at the handover policy function whether the station should
execute a handover; and

controlling the handover via information sent via the media independent

handover layer.

7. The method according to claim 6, wherein the station measurements
are provided to the media independent handover layer by communication with a
physical sublayer management entity and a medium access control sublayer

management entity.

8. A station for implementing a media independent handover in a

wireless communication system, comprising:
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handover |ayer. 7. The nethod according toclaim®6,

wherein the station neasurenents are provided tothe
wore@caoionzependent handover | ayer by communi caPCDOS205/014705

a physical sublayer managenent entity and a medi um

access control sublayer managenent entity. 8. A

st at a@hysisal sulpheErentnagpnentediidy; ndependent handover

in a_w rgless conunpi catj.on system conpri.sSing:a

physfca (ﬁgﬁbﬁc%/sgrco rﬁﬁ@‘é‘?@ﬂ?f pESment eRiHYum access

cont a@harsdgehaye infopiatieA®ake;Rd ty; a managenent

i nforrmation basg, and a handover policy function, said

hand®VaRdeses Pgliey, hurstion, caithhiaadeyerr peligyy funstion capable of

' j feL Qm i ca

G oS yaL Rl ShBhalh BT O TIBHE Ffblaver
nzasisigeyent ewtitygdreanedient adcess cantdol dublayen ageiagainent entity, and

i nformation, base, sai d handoy licy fungtion

thd B Rhs bRl A e pek bRy et anelifo R Ry nable of
a@tdIRRNES detSrmiNing MR 13dxeédte W Karl@iet. M0l ement i ng

a nedi a i ndependent handover in a station in a

wi rel ess communi cati on system conprising: a physical

subl gyer SR LLye a ' acces ont.r ol

subl gier ‘%gﬁggerreﬁd gﬁﬁ%y{”?@%@% glc rrlg‘%t gi %Fglrarrﬁ?ﬁ?%ﬁndent
hpadeverana siatiom oz evirgleds @wynrhunichtion systai chmpsieitp:

pol i cy, functi capabl e of receiving nmeasurenents and
syst%@‘?’W%rsﬂ?g‘%y&ﬁ??%eﬂ?_@tﬁﬂg scal subl ayer

BN ag &iBiimeNRtdsk YonfrbPs Ul i th 8k sERe RN 9] Subl ayer
managenent entity, and the nmanagenent i nfofrmation

base? magermaRtiBifermpiden byse; andt i on capabl e of
ﬁ:\tn g%sgt'rﬁld%{lé{r B&ﬁc%i FlA¥:28, \@Qﬁf ﬂgﬁdsyereﬁ(oqf&t FinBtion 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, said handover policy function capable of

autonomously determining whether to execute a handover.
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