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[0006] SUMMARY
[0007] The present invention is characterized by utilizing an access router

(AR) of the ESS originally communicating with the STA to achieve an effective
handoff.

[0008] BRIEF DESCRIPTION OF THE FIGURES

[0009] The present invention will be understood from a consideration of the
accompanying figures, wherein like elements are designated by like numerals
and, wherein:

[0010] Figures 1A and 1B, taken together, represent a schematic diagram
of a handoffin an inter-extended service set (I-ESS) employing a terminal-based

procedure.



[0011] Figure 2 shows a schematic diagramrepresenting

a handoff in an I- ESS enploying a system based
whandosfs6pr ocedure. [0012] Figures 3A and 3B, PER®ER2004/007639

t oget her, show anot her system based handoff procedure

within I-ESSs. [0013] Figures 4A and 4B, taken

ther . . . . . _
ORERGor r FiF TR Rl AR g ade kol Bl SREMINE A 1
Esbengilsyihpe systennbasddinamioft procefideni th ESS-1 is not

| ost. [0014 TAI L SCRI PTI OF, THE PREFERRED
(0BRAICD! VERTESLrep G 870 bk RGF STET0HE GO0 BHRer T agbased

h fi E&adrs vaibew-ihesein a network of |-ESSs and a
%I\nﬁfbe’lf%gs STA capabl e of communi cation therew th.

[0818hough Figureh ddl ahdyéB alien segsblen paEPYipe A schepaiediggyam
nunber. of ext ed T Set i ' i th
rBETERE % BHAT B 5o BoB T RS S PR iL R Mhd Bafasin the
con@lectier POSRSTA witlnfiRBcl isyhot Fosys. 1A and 1B have been
limted to a show ng of two such extended service

sets, ESS-1 and ESS-2, and a single wreless STA it

[ %T‘%E’I‘%ﬁﬂﬁb@ﬁs@h@ﬁ@ﬁ R PRI ERREDAEMBODIMENTS

i scl ose herein may be enpl oyed with equal success |
[G0A5h net Whalkinparefargnee by HiagserlA aodbdd theresssheyyy therein a

i . [0016] ,I ni &hal T . St i )
ETEL TR e
ABbestd Qﬂi%}&ﬁil & ib[éggﬁiﬁrl , sﬁt&ﬁtltlat fMSlé lmﬁfyh haé_vlithyguanbacofesdt hended

router -1, ste ecel ves e .
TN ST TN -
RS RnS ﬁg”vl%lgr‘foo?%t ofl GRIMikcftl €Fick BER drld) 1B Hitre Helni 15mitBe o a

connect e e internet protocol (IP) network and
sheviagsifgived seilt lketendnd |ereidelsetss IR pnd Feg-dsange single

| i vely .i t i ts 4l i
o b Eolin FORRE ARy aiFtsthod ' Salfhal Bppne
hthen Sd4y !b@S&ﬁ?Iiosféd GafneghhDBuki iAB- ndtwhrk lavinpangeater

of location of STA noise, natural or nmanmade
npmber ef ESSpandgrirelass ShAher reason, whereby the STA,

[(ﬂ}let ep ?ﬁgi%&?ﬂg%d%lg&, ot stHp'S f‘gssofciaﬁgsgvgﬁﬁ'tge ‘é’tﬂe@@poiﬁﬁ(AP— 1)

part of service set ESS-2, and | ocks on
of ® fiastrextendedcselveiae set EfSrtefurtharhmses an asgessireptesAR-1.

STA retri eves,,i mat i on,t egar ¢i-ng, . AP- 2k QG| i
G0N paet At oty RRHET e PRRREPRGN ofnl S RspPID)
al e EESt e KdERSetvicPhet idéntifier (BSS ID). The STA is then connected to
the internet protocol (IP) network and is assigned either an IP address (IPv4)

address or alternatively is connected by way of its IP version 6 (IPv6) address.
[0018] At step S2, it is assumed that the STA loses its connection with AP-
1 due to change of location of STA, noise, natural or manmade barriers, or for any
other reason, whereby the STA, at step S3, 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 BSS-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).



WD 2004/ 084463 PCT/ US2004/ 007639 [00191 At step S5,

the STA determ nes that BSSID-2 is not the sane as
w@sBksdennd t hereby starts a re-associ ati on pPODESR04/007639

wher eupon, at step S6, the STA sends a re-association

nmessage which includes the AP-1 ID, the AP-2 ID and

ESS P-
4 55181 e S PR
BSS‘IIES%na thatdby starts aaegubatati liroce‘kis veliapuss), ahRtep S6, the
sends a re-associ at
ST sendse rrEoBTHOR BT ek BBuae gRe AL} O bE ol A fD and
th% qlﬂ }Ag‘g%ﬁ?%@aﬁ%@ So ! Q&ﬁQHﬁ1@at@§Qh@Mhﬂ@rﬁb§ hersSTA, but
Pv4) or nmobi I e | Pv6

the ;dastgﬁbmﬁgntsh@eﬁi ia B\:Aisfadaﬂe@srecm@e & o\mAfaﬁep éﬁeAEa?r gends
of addr h
o GLaO8hBRR bR et o 5o 18, SEMeH SUSL SYaa Y oo
to%h@i[fi ?em a&l@umﬁtas éM Agna%ff pmaéchmesleabwmelth@undnleﬂPwl
R- i nvoki n e 6
) pireobiien By B4LvEIbvaarime ths T s sy kBiw as
thtellgriéfaagﬁ??sgf@&ﬁ? whléh isypida Y asd l%»sasml)bllé\hséirt WRen edning

rocédure is conpl eted ‘and t he session
inte affbiraign P mﬂ\wlézctﬁti step Sl(h Ac@FA roiigr AHAR-dheerdapismccess

o LERR T bgiiioe e SHPS of Pionfile 8 4tRHA AR 1 rerontes
tHERDAGI th AR hEd réleiRp dhé Etatdszomed BTArn b ah8ESIS-1 0Ahstep

ESS-2 in a WLAN network, it shoul d be .understood
Sharbefrandeff wmﬂur%lw letpgl ad; féle\mm’%g%f dérecged to

thtehé'EJAr(ﬁx rAf 2 He‘&%%? d inds at Ste ?t S0 3he DHEESNSsRBIh A¥ i dfitinued.

e al i'nventi on. The above
mmme eothedzhedt od.‘mlsws dAt Heshavtsge wl &1 whichua apdoff

1%% @ggﬂﬁg éln W‘Nﬁl& oL S0 %ﬂ) (gbgapﬁ&fsgood

t}?ét%%dbﬂs SHWWeS tawwm WLAN%W ammN b WHEAN may
Maki ng reference to Figure 2, step t hr oug

beeeaformedbwithneady Fuccee FERINNE & %]g%’“él.’tmt Ef 33} fpresent
1nv810191?n ?ibéJb WhhiiRatib al Jﬁ% tSthHeRmMBOim Ats df Figlh.res 2to

6 AUt h enticating a uthorizing the S
4Buer|es an essential data base in ESS-1 to retrieve

W B, e Sho RSB Tt Bl P e s

whaHekfinphieR e thd Rehd iANSEEresting1 B sRsdisiyhatdtbwitafat 'prime".
Send|ng a re-associ ation success nessage

Mhkingdraferengn de dfigesd2:s @f@pg Sothnepgh gsﬁe@l g% Sarygv\%}llhsppntlally
1ci:englcaﬁ;o s%e Sf%h%ﬁgﬁ mps &5 4BHFHAn Fig. 1A. Atstep 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. It should be
understood steps S9 through S13 shown in Figure 1B or steps similar thereto
should follow step S8 of Figure 2. These steps have been omitted in Figure 2 for

simplicity.
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shoul d follow step S8 of Figure 2. These steps have
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3B show anot her scenari o wherein a nodified
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(gﬁ STA %2?252 é ?lﬁ%;é% gho ferael{b%ﬁex{:gce%ag W%Aré'i‘ﬂda ddified

ps Si and are
sy&@masédqwﬂdmcis r&li@aband tid Essmqmehees mlelSﬁlé’d st eps

in Fig. are shown "prined’ t f
[06%Bse shMmkmg]rerﬁ?r@§09 ORIEP P AR 0B S1e0S USHIGHR st T
b | ' o0 "
L R
Figd®atéd siajwn tprimedisarsl stepas diffgmersioirom thpgp showr gy Figs. 1A, 1B

S ST i ESS-2 h
suif At forsia i "Rl TP (e STA Lo reirieve.
0098 | P apiness rbeedcedo Mgsl3angnd 3B stepp BB throymgbr S@sire
the STA as to the |P address of % The "
substamtisdly identiend hegtenyShrrprah £ of ﬁég pfe 5&&%‘8@ fgstep ST,
A}@?F&f(g% 22%3&%11 fitaRs 358 M%&ﬂ&ésst}é%’ﬂAaa@ﬂ iRrReshol $PA to

rocedures t eps S11 and S1
resmegﬁa &GRMME&MGDAW : MRk at BepSBA, queries the STA as to the

Hgidass ortriont et sRRRS0 0 edPbnds PR prikfaing b 1P Wallress

ofg ggﬁg]r ing%rﬁlsﬂs 4 stnﬁ céﬁta%@ﬂf?ltmmmwkeba&edmﬁn@obf 6)
e or

prooastures. 0325} S8 6pd S&1 (UTHAIGR C40 TR SRABA R 3R e FRA 2

res%rsrgggaﬁ]n %ﬁ&gssséog‘gg@ bt stF %@eﬁhﬁ’%{ea%y%%ﬁtldﬂ@%héée%&on

thou t he Session
trefficabt Bsdied t hrough ESS—l has not been |nterrupted it

[0b§41.aﬁ.s? s HATIOAE DAY (e DR LT Sep B hich
BFyrkih ) CRELREL AT D026} After step

at step 510, contacts AR-2 to invoke the MP
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eét@blﬁ.ﬂﬁid&ﬁrél@l hagddiafs not been mterrupted 1t is assumed that the STA
desires (for whatever reason) to initiate a handoff. At step 89, the STA contacts
AP-1 to initiate a handoff.

[0026] After step 89, AR-1, at step S10, 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 S10°,
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/3B, step S2 is omitted when the connection is not lost and step S10
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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[0027] Station-initiated handoffs in scenarios when
the session is not lost are perforned in a nmanner
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releasing said first station; and
said second station responsive to the handoff procedure initiated by
said first station reestablishing the session between said terminal and said

second station.

2. A method for handoff of a wireless terminal between first and second
stations in one of a wireless local area network (WLAN) and a wireless wide area
network (WWAN), wherein the stations may both be part of a WLAN or a WWAN
or one station is part of one of a WLAN or a WWAN and the other station is part
of a remaining one of the WLAN and WWAN, comprising:

said terminal:

responsive to loss of a connection with said first station, scanning for said

second station;



stations in one of a wireless |ocal area network

(WLAN) and a wireless wde area network (WAMN),
wob@res463 he stations may both be part of a WPRKI/U82084/007639

WMN or one station is part of one of a WLAN or a

WMN and the other station is part of a remaining one
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station including information about the first .
infornpiden rectivedGoondaidt terminpldombiain ag Panddmess of said lost

stati.on. responsive to the information received from
c%%n%ghgré’rm nal to obtain an I P address of said |ost
connedd keminabprbvidingtinalP pldvessoif sajidiloms coiheartidn eeponsive to
sai d | osth cgf:gnecti on responsive to the request
theegauedt thelefoy second station contacting said first
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skttami. ons may both be part of a WLAN or a WAMN or one
station is part of one of a WLAN or a WMN and t he

other station is part of a remaining one of the WLAN
and YW\AN, A eAR6d Bir hgidoff of a wireless terminal between first and second

stations in one of a wireless local area network (WLAN) and a wireless wide area
network (WWAN), wherein the stations may both be part of a WLAN or a WWAN
or one station is part of one of a WLAN or 2 WWAN and the other station is part
of a remaining one of the WLAN and WWAN, comprising:

said terminal:

responsive to loss of a connection with said first station, scanning for said
second station;

retrieving information regarding said second station;

determining that the second station is different from said first station;

transmitting an association message to said second station, including
information about the second station;

said second station contacting said terminal responsive to the information

received from said first station to obtain an IP address of the lost connection;

-6-
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said first station, scanning for said second station;
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said first station contacting said second station responsive to the
information received from said terminal;

said first station rerouting traffic to said second station and
releasing said first station; and

said second station responsive to the handoff procedure initiated by

said first station reestablishing the session between said terminal and said

second station.

5. A method for handoff of a wireless terminal between first and second
stations in one of a wireless local area network (WLAN) and a wireless wide area

network (WWAN), wherein the stations may both be part of a WLAN ora WWAN



information received fromsaid termnal; said first
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6. A method for handoff of a wireless terminal between first and second
stations in one of a wireless local area network (WLAN) and a wireless wide area
network (WWAN), wherein the stations may both be part of a WLAN or a WWAN
or one station is part of one of a WLAN or a WWAN and the other station is part
of a remaining one of the WLAN and WWAN, comprising:

said terminal:

while connected to said first station, scanning for said second station;

retrieving information from said second station;

determining that the second station is different from said first station;

transmitting an association message to said second station, including

information about the first station;
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first and second stations in one of a wreless | ocal
wae@aosaswor k (WLAN) and a wirel ess wi de ar ea POEUSIINK007639

(WMN), wherein the stations may both be part of a

W.AN or a WMN or one station is part of one of a

W ANsaid secovithabh tdordcdnitectiigdwaid teratinario obtaiapn IP afldeess of said

remai ni ng one of the WLAN and WMN, conprising: said
CORPGAE] : while connected to said first station,

scangiiAGeédd station $6612BENS tad fitwt statie td BNEiAE the handoff,
i nformation from said second station; determ njing that

the sxiddéwet Sation seroutingitratie kafaid sesend shatiqn ang releasing said

fﬁ.gtaétiaggﬁ. axio'[ ansmtting an associati on nessage to said
second station, including information about the first

st at gid; seeG & 2004 H3A GRe RETdIBRTIE 00 TS handafif procedure

.second station contacgtin id.term nal. to obtain.an .
BP0 GO LA B oo SRRV ep B g fPrminal
SALaridcBad khRidd. rst station to initiate the handoff;
said first station rerouting traffic to said second

station and releasing said first station; and said

secopd Stﬁﬁg)%;a{@sgg(iergﬂ%lg@o%ﬁ Sr LaRORs! Verdh@al hethand el and

pr ocedur e sard firrst station for
seerst ghtibshimend bika sesdéssriodd tareenetsairt (VELANNahd aamireless

sai d second stati 7 ratus for handoff of
e aresso ok AV AR Wheinth it o e 3r s pATY G asWLAN
o WIBARTordnWi st 2165 & pag ak 0RE 6P WALARTIF f WIHAN andltlee other
wreless wde area network (WMN), wherein the

stataen rmrhafa benhirieg pae of bfo WHADARndIV WARNyeewpFisigge
st atié)lﬁti S Pn%rltcor%f 1,l(gpe,of a WLAN or a WMN and t he

ot hef* st dti6h |spparr%g'of a remai ni ng one of two W.AN
and WAANs regpopEiveitt dossdinttohaédtionakith anfirst shagf sadanstions,
responsi ve .t o ch)és of a connection with a first one of

sgapyng for 533 §oco _csé?ﬂiﬁ?rﬁg for said second station;
nmeang, L0 f5ielekHi8¥nBInforfatiBR AR shidaBesid StatR@ONd

stat In?er;’ns for determining that the second station is different from said first
station;
means for transmitting an association message to said second station, and,
upon receipt of an association success message from said second station,
initiating a handoff and providing to said second station information regarding
said first station;
said second station comprising:
means for requesting said first station to initiate a handoff
responsive to the information received from said terminal;
said first station comprising:

means for rerouting traffic to said second station and

releasing said first station; and



means for determ ning that the second station is
different fromsaid first station; neans for

WO e@n®8i463 | Ng an associ ati on nessage to sai d SBCDOR2004/007639
station, and, upon receipt of an association success
message from sai d second stati on, initiating a
handof f aaitl meouriddistation Immg SoeIid TesnenElye to the handoff

rmat i.on r.egar di
B R N L
sgidatei@ihdl @ndisaid edcond stdfvahof f  responsi ve to the
information received fromsaid termnal; said first

station corrpr|S| ng rreans for rerouting traffic to

sai dgsec im ek BaSiNehid &ret did $dcosd Hakidns are
and 9 WO 084463 PCT/ Us2004/ 007639 said second

esd:lacompmstmivofragl emsemded spoastl/@SY havinmhandotdss point and an
F)roced%‘ee initiated by said first station for

ArEE ™ 'shi ng the session between said terninal and
said second station. 8. The apparat us of claim7

wherein said first and second stati

h .
conp?i sed s aBpAr@kRe AH R IRCP phezeltt e( E% eomg?\%r@ sh ftation
ﬁcﬁﬁ&%ﬁn&% gﬂ%&h sﬁftf@e?ﬁuﬁﬁ%ﬁﬁ anESTRneFRAFISE HESS ID)

rein he ESS of said first station
andcl beabdssaremasetf Wenpifiew (BS$§Dsai d terminal with an ESS
identification (ESS ID) and a basic service set
identifier (BSS ID). 10. The apparatus of claim?9

wher @) tTige MpPASatuer of elaiineVi Rderdiff tharaheny for0 matrlevmg
said second station retrieves an ESS_|D angpsslés é?
infarmation denmel sgidatqcond statianseet H?V%Saff‘% SS 1D of said

?(,eotn%r ﬁ&rpurtl%l‘ by H361 ARBAL ArUft@impldlm 9 wherein said

ern na er “conpri ses means or ‘connecting to an
internet protocol (IP) network wherein said term naI

|sa igngd an | P, ad SS. Thea arat
whdFe ! N PArahR ST Pirere B oty Tagnal ffihe Binflises
means for connecting to an internet protocol (IP) network wherein said terminal

is assigned an IP address.

12. The apparatus of claim 9 wherein said terminal further comprises
means for connecting to an internet protocol (IP) network wherein said terminal

is connected through an IP address of said terminal.

13. The apparatus of claim 7 wherein said scanning means includes

means to lock on to a beacon from said second station.
14. Apparatus for handoff of a wireless terminal between first and

second stations in one of a wireless local area network (WLAN) and a wireless

wide area network (WWAN), wherein the stations may both be part of a WLAN

-10-



means for connecting to an internet protocol (IP)

network wherein said terminal 1is connected through an
w0 Roatigiuess of said term nal. 13. The appar at uBCD1S2004/007639

claim7 wherein said scanni ng neans includes neans to

IOCW{%}SO a beacon from said second station. 14.
R ar 0% Qfie Hatied iy Pt of onp pbp d¥BANegm MAWADE ané éhe other

fhtisd i . . ' ' 4 (-6l ess l.acal
e o PR ARk 3P WA Bhg WA, SR8

( WAARRd tehmired] otipeisiigat i ons may both be part of a

W.AN -10 WO 2004/ 084463 PCT/ US20Q4/ 007639 or a WMN
or one st ZFFBRITPOPEVE tRf0s§ o€ asessionphiained hy vevmechien with

shitefindt Redtiors t@kéaNfor Safldebot statfogmi ni ng one of the
W.AN and WMN, conprising: said termnal conprising:
nmeans r esiHeARs {pE reieving infprmaties Soonsaibtse¢aneldsthijion;
connect i ' Lo fir ation. . to.scan,.for id .
second s ?Igf %%1%;31‘ %g%kgm}%l rgst%%ﬂrl}ees\? Pt éi STRHGY }‘Fadcl%f‘?)’i?“? 1%815]% said
figal statiespond station; neans for deternining that the
second station.is di.fferent fromsaid first station;

means f or S¥HUINGERAELd erspciabtonessage to saichperond station

isetaQing isfora®idn d00Gt wek AfktisBfigsdrat i on about the first
station; said second station conprising: neans for

contacti ngﬁliﬁcﬂnﬂisﬁ%iéomt@mniﬁngesponsi ve to the
information r [ f aid termnpal to obtain. an
1P address of %g‘%lngeﬁgs ng%cglﬁﬁe%ﬁlﬁoﬁsgfg‘?‘tdoq dPPRATSIVe to the
irfaumatomeeresvddofropr saiddiengindletol MtatdaeIP ddresfbfsaid lost

c(I)ﬁ)set tico.nnecti on responsive to the request therefor;
SHIG" ®cond station havi ng neans for requesting said

first stati oBafdGelRidd1d=Sit RRAAOES rHOWt .
station to the second stat ilggn; salgc];rfélr st s#?ﬁer%%gadmss of
sHa\PstFonpegtionf iespensivalo the requdst ithereforsai d  second
station and regl.gasi said first station, and said |,
second stat i oﬁé‘ﬁﬁfﬁlgd ﬁ%ﬁ%‘ hayang msans f?”o r?wsg‘éﬂﬁcﬁéf‘i first
station to initiate a handoff from the first station to the second station;
said first station having means for rerouting traffic to said
second station and releasing said first station; and
said second station having means responsive to the handoff

procedure initiated by said first station for reestablishing the session between

said terminal and said second station.

15.  Apparatus for handoff of a wireless terminal between first
and second stations in one of a wireless local area network (WLAN ) and a
wireless wide area network (WWAN), wherein the stations may both be part of a
WLAN or a WWAN or one station is part of one of a WLAN or a WWAN and the
other station is part of a remaining one of the WLAN and WWAN , comprising:

said terminal comprising:

-11-



procedure initiated by said first station for

reestablishing the session between said term nal and

w@200d/08g6dnd station. 15. Apparatus for handof PCDUSH04/007639

wireless termnal between first and second stations

in one of a wireless local area network (W.AN) and a

Wi rel ess wiadas geeponsdtevksr losg waNpnnediwneiwitht ddirst one of said
j t e t of a W.AN or a WMN or one

%%QH‘%@F@%%?% %F&bdn%%g 5 WLAN or a WMN and t he

ot her st ahicans fear R@rfitviag iAfor@@bion ireghding edidtsbéond Abtion;

and WMN, conprisjng: . said termnal conprising: -11 )

WO 2004/ 08®ABS fsEpteiazinme ‘761@60%%1?@‘5#0@%@1&%% fyqgn said

#8st@fond connection with a first one of said

stations, to scan for a second station; neans for

retrievi ntpeang demsemiding ae gasatiatiprsmiedsagedorsdid setondrstation,

. I er moni ng..that the second station is

15?1?115 e%%ﬁ}fogg%%{%?o& t%le rsg?ongtsg?ﬁl%rh; nmeans for sending

an associ giidescoirisstatien havig: d second station,
i ncluding informati on about the second station; said

second st ati on™H&¥#F nﬁ).r ﬁ‘?f&ﬁ%t_ilﬁ% rsagg) nf_teﬁl@tuilﬂg TSS&JOE}SiVG to the
inErH AR FLSROD B 4R f&%@ stdt%oifor@)tt%%naﬂ ¢F ea'fd\{l'f'%ssf ({f QAL 1ost
P a of the Tost

said first station to obtain an I ress
wonedtim; end and neans for requesting the first station

to initiate the handof f: aid flLrst, stat, aon.,havi

means for rerodfF iyt F%‘%%Sﬁng gh%g]r"s St%bo@otﬁdngf%? itg‘%hand"ff;
and rel easi ng ad diréy statios hakimhmeand fordlefo RPN fic to said
statjon havi ng neans resgon& ve to the handoff

SForetiatien anfieleesmeripid e statien axdat i on for
reestabl i shi ngth Eec%ﬁﬁ%g%rpﬁﬁwﬁg Mea3R rls MR thd R ndosr

said second station. -
procedure initiated by said first station for reestablishing the session between

said terminal and said second station.
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