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a handoff between ESSs. [0004) BACKGROUND [0005)
Scenarios exist wherein a w reI ess termnal (STA), in

ng a iR RMING A HARDOFT
pI urgle: E%Wa%ﬁ? m?ce Sets %gwegug to-

its novenent, |eose contact with an access point (AP)
[googpne ESS and t hus EBLDOFAINEENGRONs h conmruni cat i on

(OK0Bhor k. Thecpresantemgncaian MRS IR rdk?&gn%ci,&e aBets (=
EQS&)W%& m@f'e ?ﬁi‘h&ﬂaﬂ? tolh fheasa anta lfof: perfoRfhing a

rk and the other in a net wor K.

handqﬁ”sbettwagn&sﬁsf able to provide a sinple and yet
effective method and apparatus for perforning such a
handoff, with or without |oss of the original
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[0006] - SUMMARY

[0007] In accordance with a first aspect of the present invenﬁon, there is
provided a method for handoff of a wireless terminal from a first access point (AP)
associated with a first access router (AR) in a first extended service set (ESS) to a second
AP associated with a second AR in a second ESS, comprising: the terminal, responsive to
the loss of a connection with the first AP, scanning for another connection, selecting the
second AP, retrieving information from the second AP, determining that the second AP

is different from the first AP; the terminal transmitting a reassociation message to the

second AP; the




providing to the second AP information regarding the

first AR, which the second AP then provides to the

second AR, the second AR, responsive to receiving the

information regarding the first AR fromthe second

AP, contacting the first AR, the first AR  responsive

to being contacted by the second AR, rerouting traffic
secpist Atbheeceiwingi thelreasspciatine messagedirdiR; thetamirtab apé comding\R the
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second AP | erent from I rst
the sacamisAl.t t i ng a reassoci ati on nmessage to the second

AP; the second AP receiving the reassociation nessage
[0007apm t helnfaesondaned wittedwodidtakyeot of d@ipredht iivehtionttheds isAirvided a
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th ahe first AR to tEe Sﬁcon AR, the second AR . )
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invention, there is provided a nethod for handoff of

a reasgpqiations suacessnineatage:r din aedands APadnitatingpei handofP)procedure
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[0007b] In accordance with a third aspect of the present invention, there is
provided a method for handoff of a wircless terminal from a first access point (AP)
associated with a first access router (AR) in a first extended service set (ESS) to a
second AP associated with a second AR in a second ESS, comprising: said terminal,

responsive to the loss of a connection with the first AP, scanning for another connection,
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second AP; the second AP receiving the reassociation

nmessage fromthe term nal and authenticating and

authorizing the termnal; the second AP initiating a

handoff procedure conprising: the second AP querying

the termnal to retrieve an address of the first AR

and providing the address of the first ARto the
seleptiay g spond e refieyvininfRnationsion shesscoml AP edasérviinigg thiee the

r first rom.the second AP,. contacti
seoPREATTS et Syt O el AP T SRR o Bt Wane
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o 8 e USRI R AP e SR o

sucségaﬁﬁiggage_and sel ecting a second AP, and fornming a
reassoci ati on nmessage which includes an identify of
[oobhg firsin ARorddiBe SRACIGodtth afft bed ﬁl%ger}%%enﬁgﬂ, there is
transmtter for sending the reassociation nessage to
provitied se cwindcssPerrhifalo Tat] ube imcx ovinkdase enetwdrk, ablei fdt thandover a
aspect.of .t he present inventjon, .there.is rovi ded a
coffRREFRID o AR PR 00 R S pHE) it SsLesqeRs Kuter (AR)
in afiriiehkRided sERTIRYRI(ESS) 1872 sBRMAPkasRRMtedGvith Scbbl ATk Yo £decond
extended service sets (ESS), each ESS have at | east
ES% ke witdess serpisiaheonipisingaindespondeda bsing neconnestion with dheefirst AP,

the WIRU. ¢ rising. r.o sar configured to
= diif for' s nthoe RO 5 ne o PAGRRGne oo hth hsene
whith ri8¢ludebSn identiy 0T therfirs ABWHRPsecé Rl AP &&d iR BRWERAR; and a
and tq generate a reassociation message including
transpfttsy fESeshng b e FapserigBommessass to Al sgeadcABit ed with the
first AP and first ESS; and a transceiver for
[000¥dHnsni tln | asgondhecer wathsa difth mspectrof she@resent evestogniliere is

o M SF AT 0E T DRI e g o i

conhiei€itidn nbevoplt plut-BitE ONdxtBMERr¥ibe st (HSRY,Rach P9 Have
over to the second Al associ ated with the second ESS

at lgp¥nonec aesept poit (W) rands g deastt oom aserse goutenddagehe WTRU
conﬂ)r{s@&q %]pr&%sa’: col%%gg?eld %rltlgélct% 1153'%'% aI C%err?e%tslon from a first AP in a

first ESS, to scan for a new AP, to select a new AP, and to generate a reassociation

message including information concerning a first AR associated with the first AP and first
ESS; and a transceiver for transmitting the reassociation message to the second AP in
the second ESS, and for receiving a reassociation success message from the second AP;
wherein the processor is configured to initiate a hand over to the second AP

associated with the second ESS upon receipt of the reassociation success message,
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[0009] The present invention will be understood froma
consi deration of the acconpanying figures, wherein
like el ements are designated by |ike nunmerals and,
wherein: [0010] Figures 1A and 1B, taken together,
represent a schematic diagram of a handoff in an

i nter-extended service set (I-ESS) enploying a
term nal - based procedure. -1c WD 2004/ 084463

PCT/ US2004/ 007639 [00111 Figure 2 shows a schematic

di agram representin h i - enpl oyi n
[000g] sSst em bgsmi” : P@%(?H%ﬁgggpeﬁE&#ﬁiﬁéggupgs gA )
[ooo@nd 3Brhi pk&iant AERhNSA wilt HOUNAGSEIIA Trony & bEHBIRAEHEN of the

andof f procedure within |-ESSs. %Ongl Fi_gures 4A and
accompanying é’&wege’rml,n Hkerplemeants ace Aesigiated iyalike ppmerals
and %%Baggpnting a handoff in an I-ESS which is
termnal - based and wherein the connection of the STA
[0010)i t h B¥¥gutes $Amntd 1B, $aken t0gdtter DEPrdseEDa DEHSORA ITdiGKRr OB

THE PREFERRED E I, VENT'S Vakj ‘
of a Wagalf iy ot SNGT PESRIHFE IS ok oD hePEloR g £ hHathdRa
procedufeSs .and a wirel ess STA capabl e of conmmuni cation
therewith. Al though it should be understood that
there may be any nunber of extended service sets
(ESSs) and wireless stations (STAs) capable of:
communi cating therewith, for purposes of sinplicity,
Figs. 1A and 113 have been limted to a show ng of
two such extended service sets, ESS-1 and ESS-2, and a
single wreless STA, it being understood that the
met hod and apparatus disclosed herein may be enpl oyed
wi th equal success in a network having a greater
nunber of ESSs and wirel ess STAB. [00161 Initially the
STA, at step S1, associates with the access point
(AP-1) of a first extended service set ESS-1, further
havi ng an access router AR-1. [0017] At step S1, the
STA receives the identification of ESS-1 (ESS-1 |D)
along wwth the basic service set identifier (BSS ID)..
The STA is then connected to the internet protoco
(I'P) network and is assigned either an | P address
(1 Pv4) '
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address or alternatively is connected by way of its IP

(I Pv6) address. [00181 At step S2, .t
ngg%@g%ﬁ hat the STA |l oses its connection vvitﬁbkg-ﬁnfmw“g

due to change of |ocation of STA, noise, natural or
manmade barriers, or for any other reason, whereb
[00A&] STA Fagﬂlﬂ?eéﬂm% a swhemetit diagramappraRentingahapgoibin an I-

art ice set ESS-2, and
$§ &P I%Hg 4 SFem a\sé%ﬁ?ééac oﬁ&p ?‘g&n% fromESS-2. At
(Dep S4, FigereSTHN ramﬂr:ilie,vﬁkenrtbg@bhar i show ageticir ngystdih-Based

i ncl udi ng. the, pas ervice set identifier (BSSID 2)
h%?ﬂ«? PF@C?CBHPGYJ ES%ESS- 2 1D). 2 WD 2004/ 084463

US20§449Q£639and 28 18keAltoSdtREY, 80mpkide aSbhematic diagram
jerm nescthat Bool D218 no% & eams as  BSSI D1 o8t

l‘@l'eksemh!@gem%asdaﬁ'tls an [-BS8swbishds |t@rmm8érk@§§d wndrehgrsin the
1) t
o ineRhoR e LR il BRI b 22°5°1 B and ehe "

ESSID. AP-2 of ESS-2, at step S7, authenticates and

el DriRitBpRsCorttlon oF f Pk f3bsBhilars

[@915? ass QA IRhbORISMAEE S TIBS SBYANHO1E iBerd A sHbwa tBBrein a

the STA acquires access to the |IP network and
ne’wwquwﬁ‘dsEaSﬁmdoafwapelesﬁea’uAeca@ebleogﬁ euaiimicationpierewith.

e L a9 AT L P ALl i

sdrC8) setiMﬂEStBs) an?.y\ﬁiréﬁbi; I)GiF:)atScﬁ{% @ﬂl‘(&)rﬂ‘d@a{bte Ug Tgmwhﬂﬁcatmg
roamng. into a foreign net wor e

| -t%ewég fouprwposey s&\‘r@nagp Liggws Higss lé&%ﬁ@%%& kyenylimited to a

lgé%ﬁn%) 0% {fty QD gzxféiﬁle&" ézér&lﬂe %@ts6)ESS ‘ic§ﬁ’&' IEss-andnd &t single

reroutes he traff ICtO AR- 2 and re1eases
mfeéesst%m,sﬂolﬁemg serIEAshond ARat] thn thetbsl BndAapmlebus &isplosed

the hand i | et ed and SSI

hitin A Pe SBRoYER tEih il R A Eabr S RaRRE, reater
n@bzb%i@@é%an%ﬁr&@k@ﬁmb session is conti nued

VWher eas the enbodi nent of Figures 1A-1B.shows the

[GfH6her i Anitialbnthe Shdvadeter $ aﬁ%@tﬁﬁ wﬁhafﬂveesgﬁipwatw -1)

oFeTif e e ot L oA s ol AL

[0WAN nay Attstep8if tha%ﬂ&m@hee@hmidw@ﬁce@sneﬁﬁﬁ@yl GE@S 1 iD)

aloRaTHE R e A R e B S TR UL G RRR fpegied to
- tKe fterift prB&Q@dePfheHﬁ@k%mva%s@n@us@ﬁm&@ﬁﬁd abango{IPv4)

wherein only those steps
address or alternatively is connected by way of its IP version 6 (IPv6) address.

[0018] - - - At step S2, itis assumed that the STA loses its connection with AP-

- 1due to change of location of STA, noise, natural or manmade barriers, or for any

other reason, whereby the STA, at step 83, scans for a new AP, finds AP-2 which
- is part of the extended service set ESS-2, and locks on to a received beacon frame
from ESS-2. At step S4, the STA retrieves information regarding AP-2 including
. the basic service set identifier (BSSID-2) and the ID for ESS-2 (ESS-2 ID).




whi ch di stingui sh fromthe steps in Figures LA/ 1B are

gd with a "prune” Maki ng reference
w@%&d@g@@ Sl t hrough steps S6 are substantiall %ETEJIS%‘%MG”

identical to steps Sl through steps S6 as shown in
Fig. 1A At step S7', AP-2, in addition to
[09m9]hent i Mtstwrgsénﬂxea‘éim@ietmge% Heat SRS 3as ino% the same as

BS%]@? gsa?%!( iih%géby sttﬁlgs %&';gnas%?sé%}\pri Brc{cgég ‘!vﬁ(\afxeeuﬁ)gﬁ e;JPstep S? the
STRisendsy ﬁﬁnﬂﬁobﬁﬂmn/ﬁ&sgage’whichindﬁdéﬂ tﬂiel@&hﬂi &bf the AP 21D and
procedure to transfer the ssion thereafter s d%@g but

the BRSIRL AR 2 ESH-2 06 Stopss Trasthaniicates&ad anthaass,
SRR AR %%&feﬁﬁuﬁﬁsg kg I'B? @cégéagw-l NAF WS, IAB-DEends

steps sim ereto d follow step S8 of Figure
a Pe-aSivediontsepeesh mﬂesawetn thePTAe dtisterrPY the STAfagguires access

I MR T e T

(Mpzwzﬁ) o€ ehobIPeAYIAB €6} Hmdefdﬁng 5hqadsld\IPcbelﬂlreafsd also&nown as

ESS-2 queries the STA. .[0022 g reference
tim agas o aep (GBA STPh LT RICALY U8 Py 6 S HElagit viban roaming

mt%h %Sforelién 3pGhelioflt €A BOWS 10! %Eééé%utersz ER-25 'cﬂiﬂla%fs dRess

steps In I g are shown "prined
rcaﬂ;e.tpl; (MR#]O,emsnkmgrthaMIﬁ’déarﬁhBMedweElagd atlﬂkll iARR- 13%@111385

oA STt B s R T S B, Mter

sml b;ﬁb 3inideff pto.téa@sié EsC@JmlBl@teﬂt DBt sdshhbﬁltgd[fﬁSGS pédifdced to
for exanple. At step AP-2 of

tlmﬁmnwm%?é’swaﬁ@wg@h B ﬁlie@ss%?nethswqﬂ-@%ﬁal ﬁ‘%?é?qne%“ goptinued.
V\)%}TAee{s%ge eﬂﬂod@ﬁﬂgné ({f?‘ é@.ﬁ%\qgr LE3 §h(§vﬁ@'®e Rbndrid WEHiEh a BAndoff

queries as tot I P address of
1s¢isﬁhde fritearSTAS- lato ant BHS-89h 4 WhADLnetsvaok, ip slowmild begmdhzstood

K e YN -

bé& %1%&101&1:"1%"’ e8P sockls WRSSIGHRGN P alsos e dofhiheSpresent

re-associ ati on success nessage at step S12A
1%!1#19% The pbevacomhinaBenoilse aeply e the %bQQJ%lPP’FSd’fFW es2to
4 13". (0024] Figures 4A and 4B show a term nal - based
andoff scenario in which the original connection is
[01}21)] | ost .Fip0f2% [shoive pssySterhihnsed) hatQoff mheseipserdptthode steps

wh1 eh g{{cﬁg&ssh%t %g?:h Sltéps mogﬁgures 1A/1B are designated with a "prime".
'Making reference to Figure 2, steps S1 through steps S6 are substantially
identical to steps S1 through steps S6 as shown in Fig. 1A. At step S7', AP-2,in
addition to authenticating and authorizing the STA, queries an essential data
base in ESS-1 to retrieve the IP address (i.e., the CoA) of AR-1 and, upon receipt
- of this information, AR-2 invokes an MIP handoff procedure to transfer the
session thereafter sending a re-association success message at S8. Tt should be
_ understood steps S9 through S13 shown in Figure 1B or steps similar thereto
' should follow stei) S8 of Figure 2. These steps have been omitted in Figure 2 for
simplicity.
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' ﬁnrel ess term nal

Figures 1Al I B except that step S2 is omtted. However,
al though the session established through ESS-1 has
not been interrupted, it is assuned that the STA
for what ey@p Wi ti ate a handof f.

I'g‘%ié‘ﬁi‘é'cg t he Smt ?f?sﬁg-r toinitiate a
handof f . [0026] After step S9, AR-1, at step S10"

@% tacts_AR-2 to invoke the MP (4 or 6) procedures

e r enel SPFRS 4 and 8P| shewangthen srengrioovhereinna Fakifiess
syste%b&&dﬂ&%ﬂ%pr@id&ﬂ%n&@ﬁeﬁggﬁ elc‘iteb ]b] e §pANECtEd tO

g@ 1, AR 1, at step S , |n|t| tes t andoff

[05 7] Makingirefexence to Ewsr% aml BB, stepsssimilar tothoshghown
in{ Higs. SASH OB o Bl " ' 0

Si rgnsl ar to that .ﬁ'%?gﬁ‘}“’é‘? %%%Eg%{%a c@l %’F sm
Fien2 prethoua "prinzss and steps differentdin cmemmimﬁlgs 1A, lB
aﬁ)ggf&dés%qﬁa@‘pﬁﬁal "Qsibié 1gmgt.ep S10 is nodified
vvherel n 1 contacts Al and i nvokes the MP (4 or
(0893l oc eMaking, refergace; tnBigni By %mde@B &Sdnbr&:%hroaghlm are

s%%ﬁiﬁﬁﬂ?@dentﬂa%ﬂ%Sl tllro%x r§§5ﬁ% %r an 4 f(f&&;) %7“

rom a st acteds 1

& auihanticatesjandtautharizes the STdr al(dA@)emas the fSTiAsto
b aety aihe QoaThr AR IR 4 88 QUCLEARIRGL T, A

th a second |n a secon

| IR Wﬁﬁeﬂf Af‘l'bs'ﬁ'ém‘é'l‘&eattsbept&&é' I}eepmdsﬂ)y@rmdimg@e haddreds

Ofgglﬁe{lt ?%i-z §“g’(gond , e%ﬁl eV| ?:i?eg %OP%% (98

Propesiuges s/ﬂi 1 apdiSdR ﬁqllwvragen B whmupmmm sbidd the STA a
redégsf)ﬁ&tgﬂ s&&éﬁ@ lhgsesaéé 'Ea.i?ts AfIZA“h olltg eaq &)yt ﬂagtog@te%af the

tr_ansmttlng a reas ol AFPon et
sesgion traffic, sb8&%d AP recei ving the reassoci ati on nessage

hepl di t |
e TR L
theoriginal comection isamédwti at i on success nessage,
th
b4 Sy B GE S 3 i 1.9
Figaresr by Hg etntqpt ﬂﬁatrstep ﬁR;ls whittdd. t Hewsee0xlthoghithe Bession
es@ﬁlﬂiéhgfﬁlrbl%’%ﬁ ?ﬁsﬁ%%g 'ﬂgt h l%.]tgfléls % ﬂ;d%assumed%ﬁgt tﬂe b*ﬁ

to recei
desires (for whatever reason) to 1n1t1ate a handoff At step S9, the STA contacts

AP-1 to initiate a handoff.
{0026] After step S9, AR-1, at step 810", contacts AR-2 to invoke the MIP (4

or 6) procedures. The remaining steps S11-S13 are the same as in Figures

"1A/1B. However, since the STA is still connected to ESS-1, AR-1, at step 510/,

initiates the handoff.

[0027] Station-initiated handoffs in scenarios when the session is not lost
are performed in a manner similar to that in Figures 3A/3B. More particularly,
in Figures 3A/8B, step S2 is omitted when the connection is not lost and step 810
is modified wherein AR-1 contacts AR-2 and invokes the MIP (4 or 6) procedures.
The remaining steps S11-S13 remain unchanged.
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the first AR fromthe second AP, contacting the first
AR, the first AR, responsive to being contacted by the
second AR, rerouting traffic for the termnal to the
second AR, and the second AR reestablishing a session
between the termnal and the second AP. 2. The et hod
of claiml1, the transmtting the reassociati on nessage
step further conprising the reassociation nessage
including identifiers of tOEAIVSst AT, the second AP
and the first ESS. 3. The nethod of claim2, after the
transmtting the reassociation nessage step, further

corrp|3|n tr|b syst m|nthe econd_ ESS .
(g, 3 r%ég%% iidotf ot 3Tt Beepss point

( B%%’glaﬁ’é‘% bl 8 finstcaccesyyrowter HAR)epma rﬁlist tdxdénddie service set
(ESS)%o a %oﬂ@mﬁso&ﬁ%tﬁeddsc?caﬂ& A 4§50 88, comprising:

i nit,jat t he handoff procedure in response
S lece #ﬁgzl"ﬂ ithe) lesr: 6f s connestige. wzit.h the first AP,

%fanﬂthﬁmopnecw seleotiog thersectrich4 P, tréfridving @hiformation
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2. The method of claim 1, the transmitting the reassociation message
step farther compnsmg the reassociation message including idéntifiers of the
first AP, the second AP and the first ESS.

3. The method.of claim 2, af(;er the transmitting the reassomatmn
~ message step, further comprising:
a distribution system in the second ESS fa:lmg to recognize the first AP;
the reassociation success message mdlcatang to the terminal that the first
AP was not recognized; and

‘the terminal initiating the handoff procedure in response to receiving the

reassomatxon success message.
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the second AP querying a database in the first ESS to
retrieve an address of the first AR, and providing
the address of the first ARto the second A the
second AR, responsive to receiving the address of the
first AR fromthe second AP, contacting the first AR
the first AR responsive to being contacted by the
second AR, rerouting traffic for the termnal to the
second AR, and the second AR reestablishing a session

bet inal h d AP. 6. hod
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teAfthdlhe first ESS. 7. The nmethod of claim®6, after the
transmtting the reassociation nessage step, further
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ARy ansmitti ng a reassoci ati on nessage to the second AP,

the second AR, responsive to receiving the address of the first AR

from the second AP, contacting the first AR;
the first AR, responsive to being contacted by the second AR,

:_rerouting traffic for the terminal to the second AR; and

the second AR reestablishing a session between the terminal and

the second AP.

6. - The mfet}md of claim 5, the transmitting the reassociation message
step further comprising the reassociation message including identifiers of the

first AP, the second AP and the first ESS.

7. The method of claim 6, after the tr itti s g
: > ansmitting
message step, further comprising: ) thing the reassociation

AP anz distribution system (DS) in the second ESS failing to Mcogyize thel first

the second AP initiating the handoff procedure in response to the DS ‘in
the second ESS failing to recognize the first AP,
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the second AP. receiving the reassoci ati on nessage
fromthe termnal and authenticating and authori zi ng
the termnal; the second AP initiating a handoff
procedure conprising. the second AP querying the
termnal to retrieve an address of the first AR and
provi ding the address of the first ARto the second
AR; the second AR, responsive to receiving the address

of he f ﬁ fomthe second AP, contacti n% t he
fir o4 of clapm 5 thp shen obrarouting pffio domthectprminal
to the ﬁ??@née“elé farther comprising thegfitat R irelehsingt tesodxeesimshe first
ESBothdtehsd dwed wsed hpdthichterasinahdndRr aestald fEhtRg ude of the
teradnsl.on between the termnal and the second Al'; and
the second AP sending to the term nal a reassociation
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the second AR reestablishing a session between the terminal and
the second AP; and

the second AP sending to the terminal a reassociation success message.
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10. The method of claim 9, the transmitting the reassociation message

. step further comprising the reassociation message including identifiers of the
ﬁrst AP, the second AP and the ﬁrst ESS.

11. The method of claim 10, after the transmitting the reassociation
message step, further comprising:

a distribution system (DS) in the second ESS faﬂmg to recognize the first
AP; and

the second AP 1mt1atmg the handoff procedure in response to the DS in
the second ESS fa;hng to recognize the ﬁrst AP



in response to losing a connection with the first AP,
a device for scanning and selecting a second AP, and,
form ng a reassoci ati on nessage which i ncludes an
identity of the first AP, the second AP and the first
ESS; and a transmtter for sending the reassociation
nessage to the second AP. 14. The wirel ess term nal of
claim 13, further configured to initiate procedures
to handover the communication fromthe first AP to the

sec W rel ess transm t/receive unit
i%) AEP a%eghwi\ 0 tasnefunereting traficfor the terminal
to mhq sengnd AR fuzthiet yompmm,g,ethbeﬁrss mraeaﬁgare%&'@es in the first
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processor configured to detect the | oss of a
connection froma first AP in a first ESS, to scan
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14. The wireless terminal of claim 18, further configured to initiate
procedures to handover the communication from the first AP to the second AP,

te

15. A wireless transmit/receive unit (WTRU) for use in a wireless
communication network having a plurality of extended service sets (ESS), each
ESS have at least one access point (AP) and at least one access router (AR), the

- WTRU comprising:

a processor configured to detect the loss of a connection from a first

AP in a first ESS, to scan for a new AP, to select a new AP, and to generate a
‘reassociation message including information concerning a first AR associated
with the first AP and first ESS; and _

a transceiver for transmitting the reassociation message to the
second AP in the second ESS, and for receiving a reassociation success message
from the second AP;

wherein the processor is conﬁgured to initiate a hand over {o the

second AP associated with the second ESS upon receipt of the reassociation
success message. ' .



