[ 0001] ACCELERATI NG DI SCOVERYOF ACCESS PO NTS IN A
W RELESS LOCAL AREA NETWORK [ 0002] FI ELD OF | NVENTI ON

w{ 0@BBB149he present invention generally rel at eBCT/WS2005/031633
wi rel ess | ocal area networks (W.ANs), and nore
particularly, to a nethod for accelerating discovery

[BhoACCeSS APCREERATIN VERYORACCESSPORYBS Ve
scanni ng node. ;5 QGR4ARE BRNEMVERKAP- based
w rel ess | ocal area network, a conmuni cates with a
specific AP situated in the vicinity of the STA, the

[B00R]i s said to be ass®IEBDeOF INVENEIOW. It is

ti mes_necessary, or desirable for, a STAtqQ change
BOTAP ¢ THR IR enten Feaptally Pelates Hinieelog peal area
et OGRS (WELARY), REd Sdre Bhrtidi®ardy, 86a GRYRSEMr RitelertidF distovery
which it is originally associated (i.e., roamng) and
ofnpress paisith APD by asstghian (BBAHIn banstve ssapningrmede.uat i on
i s when throughput becones poor due to congestion

arising in the basic service set (BSS) served by the
[0004)i nal AP. [0006] I n oBAIKGROUNDBTAtO reassoci ate

new AP, i st. first discover the APs ipn its .
oy {iae AR Biaouineiess fogRlaman aberkt en A gomgumicates
With PepdcHAPGLitlteEd 38R Ridiity b tR8 STAGheSIWii8Gaid to be
nmode. I.n passive scanning, the STAlistens for beacon
asaediated te this ARy Ihisisgmisbimasepgasarygt desiraple foy piSda toghange
t Ox 1. At . r TA |}
e e e e
ared covdred byl the Gl o tidclSRAaridinallye assdciated (ikeamamiagidand

decaded the informatign.contained in the heacon, |t
CRRGIPRIPE 00" RIS A BB SRR S gth Shioughput
Beeb6:B8P Bodr LN conRERithn Aieing aS She/Basi€ 31idaGelTBISS) served by
suffers froma drawback, because the nei ghboring APs

thapriginalgdt.at i ng on different channels. Thus, to

[gé)(ﬁ]e nt OII% E@ﬁg gxﬁ‘catoﬁg%ttg ﬁea%l&im%o ta%e'i»vuRP, i %P;?’St first discover

er ent e one It I's curren
thp &Patin it vacinitytthat 412 pesadidlbt achilable. Sneaeethhé f@&performing

el BB oD RS TAE, 1% Doty SR SHROTA fens for
beacon packets sent by neighboring APs, which are typically sent approximately
every 100 ms. The STA listens on each transmission channel, and changes
channels at a set interval. Once the STA has listened to a beacon and decoded the
information contained in the beacon, it may initiate a procedure for reassociating
to the neighboring AP.

[0007] The passive scanning mode suffers from a drawback, because the
neighboring APs may be operating on different channels. Thus, to listen to the
beacon, the STA has to tune to a different channel than the one it is currently
operating on with its associated AP. Since the STA generally does not know
about the timing of beacon transmissions from other APs, it may need to dwell on
each channel for a relatively long time (> 100 ms) to ensure that it has received

the beacons from all neighboring APs. While it is listening on other channels, the
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each channel for a relatively long time (> 100 ns) to
ensure that it has received the beacons from all
woedghbows ng APs. Wiile it is |istening on ot hB€T/US2005/031633
channel s, theSTA cannot receive packets fromits
associ ated AP and its Communi cations are thus
S r is v, ot
SEAS AR E tece Ry el i in R i BUEP 300t Bibmmunications are
tlnys tiseuptedr Suph @SupSoivvARY sdoetely andwigmoficdndly impact the
acgel ati.ng di s.cog%r)é of access points (APs) in a
appfity dservieg Rereaived bBXAPGYS- begins by transmitting an
adverti senment packet by an AP via at |east one channel
ot her than a channel on which the AP transmts beacon
[@00$hal s. The adverti sementSUMMARY| s received by a
ion ( i det j I :
IGU0BY 7 e & 02 tppl Tof AeleARR LENORF o UELRE pobifle (APs) i 2
wirdéstlocd areanétndbek begiss dyi tasnomitfing anreslvextisensant packet by

th I he STAcan associate to the AP based.qgn.th .
S P 7 e CRBRSEAAEPEh Rt (P ApRek gt oAt i frensmits
bbAdoR 1@t 419 Theé adfertibetheh s cREVisGabeitetBy h@tdtheh AT AHNWhich
receive the AP's beacon w thqut dwel]ing on the AP for

then dsteBRins THistherfogrsaciate o T ToRSIES A Sheadvartiegment
patkd cgﬁtimﬁgenfgfagédé tith iﬁﬁnﬁ@é{#ﬁl‘,’iﬁ@x tRat ORSTA bAf ﬁss%E%te to

a recel ver at |'east one aving a receiver and
the tARsased t@r the isfemationoin dbe eddyertisamenti padkets yr timing

iFlosavar. pibiner i THE chn JERT FLURER Shadhisi P b A8h8on

witlug Aviclies by tE ARHoP An aktdndad lpefibé of tiatenel ot her
than a channel on which the AP transmts_ beacon

[Q0Hal s dwd & Frirelessi lasal Ryemtnqtwask igalidipgs anTd® having a
tAG1GliMeP 10 g‘_?xae'aéivbls atdiesk 18 %%rgTﬁeh%mﬁggfrreée?ver and a
Ato ase

assocl ate a the transmtting AP on the
traasenivted, acystemns fos enelerating Riscoverp 0ARs iackyles annfvartisement

PREE SA8 A0 55 e S5, S Ll eps et o

tEaseii00e IbYRndEP ofi @it 163t a6k fdninebothiet tiack eharinel b WHich the
devi ce connected to the adverti s,eggnt pacégt

AdbtERmmRth Pegeen cdgnals {and tis (Tegeiyedl (et teagt woe STA. The

dgeég%ﬁ%ﬁdxﬂeqng he w30y %6 deBSRAL PRARET 0 RRIHE £L8YACE the

and a first antenna connected to the first

ttarensitiing AP basediondhe rateivedaalviertdsemery packetc ond

[861{ ﬁn na, X s?rset%&ngr accelerating discovery of APs in a WLAN includes an

AP and a STA. The AP includes an advertisement packet determining device; an

advertisement packet transmit device connected to the advertisement packet
determining device; a first transmitter/receiver connected to the advertisement
packet transmit device; and a first antenna connected to the first
transmitter/receiver. The STA includes a second antenna; a second
transmitter/receiver connected to the second antenna; an advertisement packet

receive device connected to the second transmitter/receiver; and a channel tuning



transmtter/receiver connected to the second antenna;

an advertisenent packet receive device connected tothe
W@ ewo/sii4by ansnitter/recei ver; and a channel PCT/US2005/031633

t uni ngdevi ce connected to the advertisenment packet

recei ve device and the second transmtter/receiver.

I

R R e L e M e
tfanemitthe/réceivenni ng description of a preferred

enbodi nent, given by way of exanple, and to be

understood in conjunction wth the acconpanyi ng

[@Umr]]vi Sg? V\heﬂagiIEF IDES(DR]IP’SIO(QN]@FZIPHEIHZAW@NG%H of a

net ho or AP discovery; 15] Fjgure is a. diagram
Gl g oh Esnieierion aogerstanoing of ShermopHeR By be had om the

fARALE he&ﬁﬂi&%b& a'ﬂ?éﬁ%fd%ﬂﬂ%ﬁixh@nﬂ,: 'ggzlé;l_%y%ayzd?@xwglk@ind to

Figure 3 is a diagramof a system configure _
be einderstodd inseonjuretivnweith dhe acdogmanpingodnanangs, Wieaein

TAl LED S PTl He PREFE NTS
ey g &  FRychart fFe Esd A RHGE A o,
[Goa5]i S nofighidni2t 8dat diagranyi sheling trammsission r sfcadveetisement
unit, a user equipnment, a fixed. or bi |l e subscri ber
Paffsts aﬁcoﬁg rt,o%g? %ﬁ%ﬁwn iy ptevge ng{} ce capabl e of

at i Nopiglir&3 Y4 4 &agfain 81 by REARPLAgEE o irhshlt @ drbeei
ereafter,lgtﬁﬁe termal access >|‘ooi nt" (g/&}g)@ [ ngl udes, but ewve
adgermiserentripaekets.o, a base station, a Node B, a site
controller, or any other type of interfacing device in
a wreless environnent. [0019] The present invention

(6017 eBEIN LEDDDESORIPTTONOOE FHE\RREFERRED EMRODIMENTS
manner . AP _may, undej certaj onditions, transm:t
(Ol ¢ | ongﬁe’ii?&étﬁétt?e b [atonva ) Fictdes btis pef Bmjteg o, a

WARedY trAREARitIleceAVE G, ahRRPeliDmdit] b #xR@Alor Thetlld fibscriber
one it is currently operating on. This functionali ty

ulanlitl, AnRagTAST Gwerathen gyrenof desdee eanable ehppenatimgeinsa (wyreless
i f i . i .
epgﬁ‘éﬂpggg %h&b CefEfted tt(? ggxgetagcglr',ttgﬁ gér?ﬁxé r\ﬁs@%ﬂ@y@gl&ﬁldes’

el'r reéecervers

bav 5 shtimitedrto aibaaé statiot s Node By a.site@02G:p116r, oebhyp dthed Gype
for g(is,cov ri ng APs. i]g a WLAN i n accordance with the

of iiedating Arxireilp A WEelepeR T Y ure 1. The method 100

[B®W]NS DYThe present invention solves the problem described above in the
following manner. An AP may, under certain conditions, transmit additional
packets (called “advertisement packets”) on one or more frequency channel(s)
different from the one it is currently operating on. This functionality allows STAs
operating on these different channels to learn about the existence of the AP
without having to tune their receivers to other channels, thereby avoiding
communication disruption.

[0020] A method 100 for discovering APs in a WLAN in accordance with
the present invention is shown in Figure 1. The method 100 begins by
determining whether the AP has met a predetermined condition for transmitting

an advertisement packet (step 102). An AP may decide to advertise itself on other
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determ ni ng whet her the AP has nmet a predeterm ned
condition for transmtting an adverti senment packet

W@ 2i0ef03492) . An AP may decide to advertise itspCT/USIN05/031633
ot herchannels only if certain conditions are
satisfied. These conditions include, for exanple: [002

cRanrlols eHiyf if Qbﬁ!ﬁﬁﬂ ¥ondAWoh®ark ANl TAssd EorddiBorSRiclude, for

served by the AP, so that the AP can tune to the other
ekamqleency channels to transmt its adverti senent

ets tho % LV ' . [ d
B At o SrEEERIZIof Boiitiofn cHaiSt e BEbpBREAP,
s6 &\HaB'IBBs APhcarAI?uﬁcarto athei ctheaVfretgientyg chasnelsatoe trafsAdt its

transmt inf rmatl ntoit durjn the me.it is
adyertisement packetd Wiihout %@éﬁﬁéﬁfhs T@vre Fdro %%&M%DAP

t? gavtirtide Recivest cér&o@%@&nﬁxﬁg@te‘ifew@?&é THe A2Bsh 9@&3 ®bging

CTS) to itself or calling a contention-free period
ifsgeeajateyl STiditranimit snformatiow o itdymngdihg livee itng trApegl}ttmg

B SRR T oL SRR SR 8 ST o

(learatoBendrpacketzs(€TS) fORRAT oB¢allihg a/dentemitbion- ﬁiecspmm by

itself that c est.ion exists.in the other nnel s b
(00 odi cad) y dnfications edsived: KoM RHERPRIFE ASIS)AR intel-AP

;@r uﬁgfﬂfa& Zg@naﬂ existsslhembmsss&, anld&hht fHeré fs Olecdd6 bf-load
anne 4) The AP "knows" if there are STAsin

traffic éx dch@mﬁlce set (ESS) that require fast
GGA N9 (40 b Coul{didddGer PP RsdiPthal hl¥est BRI o the

app i cati ns SucC as vol ce coul earn
otindrachamahelsrbyvpeaiddidadly-tARisg pndlei ather dHaninlebsr fer ahta't penods of

sever el.a nsitjive ST hi s vvoul d encourage the
t%?ﬁgi‘é%@%%%ﬁﬁ% Agl?gf‘%ne[oozs] I't should be
[ rstoog) by Tﬁm“lﬁ{ovﬁé’e lif thetdare/ST Ay ih thaktehed s4301te set

conditions are nerely exenplary, and that one skilled

(EBS) thataiequirgfagtnyoamisg (forezampdtdf the A Asise delpyagensitive
agggk%@%%g@ﬁgﬁa@gghgﬁ% ori@ &A%Y nﬁ%ﬁapbﬁ%q@mter-

oes not neet one o0
siadinigi Ifithedecire severahddlay-sensitivadlAs tthisenerd epeukage the AP

t he 100 ter tes (step 104). If the AP neets
. tBﬁ‘én‘geéYﬂgis%ﬁﬂ? py for transmtting an

(663 t i S eRBRhouRPkK Bhderstidd By ol of skill in the art that the above
conditions are merely exemplary, and that one skilled in the art can envision
other conditions that an AP would need to meet prior to sending an
advertisement packet.

[0026] If the AP does not meet one of the conditions for transmitting an
advertisement packet, the method 100 terminates (step 104). If the AP meets one
of the conditions for transmitting an advertisement packet, then the AP
transmits an advertisement packet (step 106). An advertisement packet contains
the following information:

[0027] 1) The frequency channel where the AP can be found; and
[0028] 2) Either:



transm ts an adverti senent packet (step 106). An
adverti senent packet contains the foll ow ng
wo ndosrnamads on: [ 0027] 1) The frequency channel wEUS2005e31633
AP can be found; and [0028] 2) Either:[0029] a) All
the information required for the STAto initiate a

[(E(ﬁZ%? soci %{)l on I QRhE dlwfcﬁ'n{a&l h?e(ﬁﬁre(de 16 th@@f@ s fitiate a

e AP, A capallltles part of
reassoriation procedutedo mhejAPrﬁe gh adteess of thedyP, tﬁkféca@abﬂxtvs etc.), a

eRFCSIaN SEiopRen PR R Br R Rt By o e ieppdt

[ouB] at | np)chame! timdhd thfbesamed fdr&hbh@aﬁﬂﬂiﬁsﬁh of the beacon
transm ssion_of the advertisenent packet [0031] . The

psqketr BY. cihpedP; nB e eneratingrshanpele KEith  Frspech & theddme of
T nQ.n ﬁ@ﬂ&? Biﬁleofidvtepﬁsé?ﬂééﬁrﬁacﬁmm packet (step 108).

et contal ns reassoci ation i nformati on, t hen
[003111 he STEhe:I STAr eeseives the advertisement tpacket andh detegmines the

t he. AP t di at e
cPRerach U SexgFisienh RREECIED 208 I RS Bafhdt prppains
réddddciatibe informatiod dhehifthe STAdesiresto(1asgdcidld)it can tune to
0032] If .the acket contains timn |nformat|on (ste

@al}amtq% athers thn &Py Aperasingand imadiatels inifiate pp agsgeiation
gb@ﬁu}@tottl?l% rebARP Bt 62 ThE Saelfiod ?O(?ﬁfe'h%hﬂﬂldt%@(tstep 104).

efore the beacon transm ssion tine
[@032) and Iftke packebcarieinsdiming, informmatian Gitep HQB)athepnfthe STA

dwel |, ti h 114 TA
TN R O .
beforé The (behddh tmﬂniliﬁoﬂmﬂiwﬁytthismmcse@ (52)epnd Oidden to the

[ 0033], Figure 2 sho exanpl e of packe
b@a% wsdidingiaong Arel tinpe on i newzamaqi (Ftapd]4). The STA

tHef Eéialrﬁ&lfae&@éseﬁh%@f‘ﬂﬁleﬁsid&atgto ﬁ{&le@ AP (step 116) and the
respective his exanple, APl (which is

mnthedtd!m@eds)s (stepnkM4).t s adverti sement packets on

[§¢§§J nel s P agg 2 gh?x{%g 91? 4J(am8 P?%lﬁ ltlda S0 :)%asggllé&lt %%tla rthree APs

smt n nore an one I senen
(ARChAPD A PRESpeatini® bn phtde@tlaniéls (A NB} dndsCR &'es';pmdtively In

he timng, of trapsm ssi n f_the adyeriisenent pac
thwxaeu@a ARl é‘ﬁhlf%ﬁﬁwﬁvﬁ B LRSS 95 etrﬂéelw% ets on
hIhAEE BPagglt ain tine offset with respect to the
[0034] An AP should typically transmit no more than one advertisement

)

packet for each channel per beacon period. Within this period, the timing of
transmission of the advertisement packet may be selected randomly.
Alternatively, the AP may target a certain time offset with respect to the
transmission of its own beacon. Prior to the transmission of the advertisement
packet on any other channel, the AP should obey the normal medium access rules
like any other STA would (i.e., waiting for a certain amount of time after the
medium becomes idle on the selected channel before transmitting).

[0035] The method 100 of the present invention provides following

advantages.



transm ssion of its own beacon. Prior to the
transm ssion of the advertisenent packet on any ot her

we bawnegi493t he AP shoul d obey the normal nedi unPerC/TeB®5/031633
rules like any other STA would (i.e., waiting for a
certain amount of time after the nmedi um becones idle

[@f3ef Ne S 91'(3 ect géégﬁlé‘itﬁgfﬂﬁé tigfd 9F s HGARAFLAL bé’&lvedégg%ﬂg mode

e method 10 e present 1 nventron provi
spaid bstenipgavethen frequéy3adianhplsREHaanethod 180 talsperegduioes the

utilj.zi e sive scanni ng nbde spend li,stenin 0
Hirhes P RSk Ff SN SRR oo B LS P B a0
sbiEpfhibere@hdstdon ehie SThRs chanhdlgi ng the active scanning

since there is_no need to send prope requests on

node, .

[9¥] ot her2)chatogtrared 4o ap) alternasiig apepach veiere APs transmit
. . ! . ot d .y _

b?%}‘éogrt%ﬁ%%foﬁ r? i(gjl’-ﬁg kl)lor [ r?g r Ag?m{’ ﬁlgéﬁg?hod 100 eg Icr)l ggﬂglmre
sym¢hroeizatipe betweenr APs. Jatadditidie avidiFligeging te apgedvertisgement

a STAli steni.ng, to a vertisene ack far .
SRR ER i R e AT A SRS b BAARE ShngiB  Regring that
Atfes’ath bésafl_h%nl hﬁlﬂaeag'tél%daﬁ&@ Qf}bpr(%aftht tmehsTAejbmﬁi be Barappaypfiol the

t he A cau e far gway fromthe pei ghhoring AP .
ngrebberipg AL ow heseResgen HEBPaIRIPERAtAN SRS Vlglsé 55311% pRyving AP.
THE! STA ﬁﬁﬁ albfCreatilyC aBsedb s ‘Bgé&ﬁd:!n' ¥h&SHgsal sﬁ%ﬁgﬁ} QAF the

e sig strength of the advertisenent packet, "if
adwertisemgnb packed, iltheweighbering APt wonld besnitablefontnansmitting

dat a, at rate e | ,to..0r highet nits serving AP.
df’gb@%T rahe eﬁ’ilg?%gﬁwu%igh%gla@ alrlﬁs %eel%bnsgte‘g?as an effective
[Wg]'ﬁni sm)f or 'IE@&deﬂﬁHaIﬁDi da Beectsedess APsffective iddmndkm for

nof. have to nmke roam deci si.on before di scoverjng.
lqatbalaREpe REGVRmAP S The A AbPet BiYe toeuked Bamyng dectsion
beRREdR A LIt aHaR|ADs (Hat (e aPdRbiE Aldta diBYsEb1e 88 ¢héM on

reassoci ate and bal ance the | oad nore efficiently. In

otherehanpelst socthie 5T\ scnould mera teadily seasdopatedind hedangedhedoad

contral | er,._ can nmanage i P '

oSt BreeBhiur 1R, B e et B B adopad, the access
cbRf28¢r dainghsiagd which Alisagillaend hdeersigsinent Bdkets based on load
cconfigured to transmt and receive adverti senent
lﬁg%ﬁ@Jgp-The system 300 includes an AP 302 and a STA
[66%0) The PusO3 ik afdisl%%%a 8fa 3FMeH 3RPRIHgubar ttransmit and
det érm ni ng devi ce 310, an

receive advertisement packets. The system 300 includes an AP 302 and a STA

304. The AP 302 includes an advertisement packet determining device 310, an
advertisement packet transmit device 312 connected to the advertisement packet
determining device 310, a transmitter/receiver 314 connected to the
advertisement packet transmit device 312, and an antenna 316 connected to the
transmitter/receiver 314. The STA 304 includes an antenna 320, a
transmitter/receiver 322 connected to the antenna 320, an advertisement packet
receive device 324 connected to the transmitter/receiver 322, and a channel
tuning device 326 connected to the transmitter/receiver 322 and the

advertisement packet receive device 324.
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adverti senent packet transmt device 312 connected

tot he adverti senent packet determ ning device 310, a
WO p@x®pi4bs er / recei ver 314 connected to the PCT/US2005/031633

adverti senment packet transmt device 312, and an

antenna 316 connected to the transmtter/receiver 314.

STA [ . : :

Q0 i ¢ ¢ e EmeR] ARLE WRreitilpick dovice 310 detoppines
waietlsadvidiet systenie conditioke tare eppropeiatie forcthe32R 308tneend dut an

o the transnjtter/recejver 322, an hannel tunin
afiEBEmsnh ReCktio of dhe  Serisatnalts A akel P aduning 43539 310
defenting athedd hdeamRbmat patkdtesHul® be @éht,ethd24dd epliddthent

The adverti senent packet determnining device 310

paekes deterayninsaienice J1Asimpls hnadyattisermsns pagket transmit device
I . <

STBEARHEAKEad Bl o0 1050 1,80 i opegsion e

ade¢riseinent paclketiis eh@d Genteteethd trassmithér/maeiver 314 where it is

adverti senent t should be sent, the advertisenent
bﬁ%f’é‘;@ﬁvd@taé"ﬁﬁ‘fﬂa% ‘device 310 signals the

[GOM¢r t i SEMBISTAB0k fbceiveddnidvediehieat pdcket Waisiflenna 320 and
creates the advertisement packet and schedules jts

trangmittey/secsiver TRe2.adher aruatisamephdrasket dst peamingf by othe

o0 R AR RAGH B ASTcc i 0ot 15 AR ol

imtiveadvestisementpparket and to makeadated@inaticn whether the STA 304
{. 1 t.t [ . ti 1§ k j

G ERe ot o R Aol 1 Gie I o R o PERER B BET R 02, the

ad@drtiseniéat phcled eedeli® deRicRB I sigialchidichhnge] tiiingldevice 326 to
advert i senment Eacket and to nake a determ nation

chpeghiie dhansiristhat\of the ARZAIL, 89 Shat ths trapsmabter(pceiyqr 322
cgg%eéTMa%k\%é frof@RE$AC8ES € to the AP 302, the

verti sement packet recelive device 324 signals the
channel tuning device 326 to change the channel to

[@@] of tge!,gP;. 30§i so that the transmtter/receiver

can r kets fromthe AP 302. [0042]

[6od3pdi ment.s [ QOMh3tholl forumblepatidgdis@vet] dfaadessigoints (APs)ina
di scovery .of access points. (APs) in a wire|less |ocal

veFlass dot@lr 1ared naetarkg Pﬁ]éldé’t‘%?ogheofs.teﬁsr aHfsniTepsmyfting an
A e L
vehign thesAP tepsmitsizparoresigualsr réctning therdsestisdigent packet by a
station (STA); and determining whether to associate the STA to the transmitting
AP.

[0044] 2. The method according to embodiment 1, wherein the
transmitting step includes the steps of: determining whether a predetermined
condition for transmitting an advertisement packet has been met; and

transmitting the advertisement packet if the predetermined condition has been

met.



station (STA); and determ ning whether to associate
the STAtothe transmtting AP. [0044] 2. The nethod
wa@ewe/sli4py t o enbodi nent 1, wherein the transnPCT/URZYP05/031633
step includes the steps of: determ ning whether a
predeterm ned condition for transmtting an
Giser Ui seqrent TRACkRihARSaleRlingBlo eBidALhaRS W, t iwhBkkin the
the advertisement packet if the predeterm ned
pregetemiard hepnditéam imdudgsodetsrmaning hehefben dhere iso adiofy load
t 0;.enbodi 2. wWherein th r t£rm ned condition
RuATRIE e P pr ¥ Bk S e oBBR A "L ow | oa
[Ce8dli ti ont.i n tThe bethod ssicuiding st esebodadeiity 2, hehéfein the

[0046] 4. The_ netho ccordi hg to enbodi nent 2, . .
EhpRAv BT o ComH BB LA HATRORC LI A1 B HeD Gagh a REiebboriAg AP
tREY dRgb&iidd SAstsiAThe nBRWBBARE IAFSs hiié bavieargest i on

exi sts in the neighboring AP s basic service set. )
[Q@¥47] 5.5.The Thet marthed cancardingt o 2, wherein the

i
wherein. t he ter] | ' .
PP RAGS. S SRS SO s o
chhendsndesongestivai beingl détermimelbypvhd AR bpdrijodically tuning to

erjodically tuning to the ofh chagnnel s and
the et hgends eRa 1stering 1 Bhe bRBLcotBIE CherHumaels: 0o4g)
[G048]he meg hod BECREAhDd ARoRITRL dtdTRMbodimbAE IR WheREn the
predet erm ned condition includes determ ning whet her

predatermined gendifion ind ndes detgminingiwhethex thara are delay pensitive
ﬂ%‘i&[a%oé&Ln(gﬁ]dJ%c%%bOd according to any preceding
enpodi nent,

erein the adverti senent packet includes
[0@4Bisoci al.i on Thefmetind hcwording ¢ ainyptebedifg’ dmbediment, wherein

ssqciate to,the AR hased on the. information in th
e pareiSemEnt PRoksk el g GuSaT OB ipRAn REFRU ISR ELaFRY e STA
chf a3506idte 86 ERld AP 1KEB® dh TRE inforhifien Tn tHead@YAEdrhef Ritket.
acket includes tim ng i nformation, whereby the STAcan
é

[0 to the AFThergethegapspadingéo apy Bregeding AmRPdimANt, Wherein
tﬁgﬁgﬁrﬁgmﬁ%ﬁg%ﬁ gl(r?lﬁeéﬂm?é% ﬁ&&%gatg)%r bvﬂgre%gr thé 8%A can tune

acceletating diécovery of access
tpcthiet AP (a4idh redeiventivé AdYs beadoncwithantdwedlingiok, the AP for an

o é:rl eglp%(lz’i.od%?tiéll:g. at | east one station (STA); an

[0051] 9. A system for accelerating discovery of access points (APs)in a
wireless local area network, including: an AP; at least one station (STA); an
advertisement packet transmitted by the AP on at least one channel other than a
channel on which the AP transmits beacon signals, the advertisement packet
being received by at least one STA; and determining means at each STA for
determining whether to associate a STA to the AP based on the received
advertisement packet.

[0052] 10. The system according to embodiment 9, wherein the
advertisement packet includes reassociation information, whereby the STA that
receives the advertisement packet can associate to the AP based on the

information in the advertisement packet.
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adverti sement packet transmtted by the AP on at | east
one channel other than a channel on which the AP

WO c@a®si4bs beacon signals, the adverti senent pRCRES2005/031633
bei ng received by at |east one STA, and determ ni ng
nmeans at each STA for determ ning whether to associate

A to {he r i i )
(o3 2, © Hoe o[ hego5Gn Alkokdie tESEBERIMBRKY bt FEARrein the
a@lyertisementpadket abheddsitgeimginfopaaltion, whetebydbe STA can tune to

th AR HELRerS shiaPlaTRanah viohant S e oacls Ao anoxigaded

pbHo@astithedn the information in the advertisenent

&acket.[OO'SB] 11. The system according to enbodi nents
(@054 10, Yther dihe systempassendingloagyong gtsmabodipeptadhll, further

AR RO TR i RIS LRt Snel ] rardnt \uder a
predetemmiget @nuiditiiop drais deten imdtiprivr tp OH¥mititng Threadvestisement
aﬁg%rdi ng to any one of enbodinments 9-11, further

PR} udi ng second deternining neans at the AP for

[oEEser M ni 18y WTHehgystampa&dadiag nionady c@edof emboliterdte e 12,
met prior to transnitting the, adverti senent ga%ket. .
vx[lga@gg] thfg?rec}%rrgysqdémnghtgg){ mchﬁieﬁ (Slegqﬂmgm_g whether there is a
SRR R SorOrnlihe BAIRY &L B RERARLPAND Apd condi i on

I ncl udes determ ning whether there i's a | ow | oad

[@@h6di ti onl4.n tThe bystem secovdiog tweany amecdf pmbofianeps 9-12,

0056],,14. The system acgcor di to_any.one of .. ..
WirEed e pretgtersaid EhREA0: Ml Ce BB Bn Yodicarion grom 2
nie{]gﬁﬂbdﬁlmg AEﬁl_iﬁt\tbﬁ@s&hniemﬂt@ﬁi t'lwndiﬁlgmrmgrwﬁg rbb@igisegzié&%et.
t hat congestion exists in the neighboring, AP s basic
QWi ce skt [des9ystem. asemedingstosany sy f fEbediments 912,
vie i the PPl oRined SontRtionMHeflel dbaPmPXiRg Bk fTcThg&fion exists

condition Includes determ ni ng that congestion exists
oorptbehehargteds tbe songastion deipus determinsdrly tlee APriyhperigslically
the AP eriodical |y tunin h ch

eyl o P oy P55 e PR 12 oM i AREF L annels.
[0EBBI8] 1616.TheTlwy systemaaciordingoto anpryneoof edftbodiments 9-12,

WREPIRIE RE0RTRTHR G LR Fcl Wi el ining whelher there are

delay-sensitive STAs in an extended service set.

[0059] 17. Asystem for accelerating discovery of access points (APs)in a
wireless local area network includes an AP and a station. The AP includes an
advertisement packet determining device; an advertisement packet transmit
device connected to the advertisement packet determining device; a first
transmitter/receiver connected to the advertisement packet transmit device; and
a first antenna connected to the first transmitter/receiver. The station includes a
second antenna; a second transmitter/receiver connected to the second antenna;
an advertisement packet receive device connected to the second
transmitter/receiver; and a channel tuning device connected to the advertisement

packet receive device and the second transmitter/receiver.
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del ay-sensitive STAs in an extended service set.

[0059] 17. Asystem for accelerating discovery of
waecwems14poi nts (APs) in a wireless |ocal area Per/sIks/031633

i ncludes an AP and a station. The AP incl udes an

adverti senent packet determ ning device; an

rtis nt c ransohd, devi t

OREr i st TREC K= ALRRhiner B0 (AR GRREE £ (el the
atlvatsainehtpddket deteemimingdecice ik donfipereddv determanmewhether the

A?,at}r?eii transmt devi ce; ancg%? first antenna connected
oitpuld send an a SETERY PRCkSFver . The station includes
[Goeagcond @nt enmRisystentaQBFHihE 80 EMbbditidnte TR bY €8, wherein the

connected to the second antenna; an advertisenent
aguentisement packet dranisait devicr iscontiguredde prepanednd schedule an

aﬁ@é‘ﬂi%@gx‘gé?%{]%‘ﬁ%r‘ét%h?rﬁ{égioﬁ. channel tuning device

connec e advertisenent packet receive device
[@062] t he <28con@hier systernt dceordinmg ¢o \eary. 610 60 enitddintéemts 17-19,

t. dj. t ' t 17,. wh [ th .
wHEFIR, TetrrHneth DRELIRTAY e i onlesrgfto gepeie on
alPerdRbRlelt TRackOL RS 4 APAPesdiitedirdeiflatiéh contained in the

advertisement packet. [0061] 19. The system accordi ng

adpersispmenhpatket;anddetegningishethar threstation showld repgsociate to
%ba 1.t [ j igured to prepare and

tis?% e %Eegan a \?gggﬁ\&%s%rfr‘éérﬁlt% p%ac tét for transm ssion.

[0@E362] 2@R1. Th&'leysgtstemaacordingdotembodiment 20f wherein if the

nbodi nents 17-19, .wherein the .adverti senent . pagket
B P ke el e P LU gFoRLe 1 & Gifrent AP,
tBél ¢Raknd eBig Aahkels EdFBued AP chex@tierdcaiver diinheNof the
contained in _ the advertisenent packet; and determ ne

statiamtertheh ef thediffevend M1 d reassociate to the AP that
S6uuy t he ' t 3 .

[acctc])r di nglﬂ?tc{)&ie%t'}rioogl rrg%ltl&g%%ﬁ I%élgfl?% (llfft%t% Wgﬁb@xt%ﬁ%rﬁf@n are
dasbréretliis ¢hepteferaek embodiceineindparticel adteombimatimnsieach feature

iate t i ff t t h | tunj
oh ElFTR e @nc o o {onuh e PHEr Fataroed ifntg pf the
préferiet aémbadibntd)abr @h ddieoudi édmbiaatiod witR Wi4vithout other
Al t hough the features and el ements_of the present

featyeat Fushelamentreelcihiepugsent inrrntinme ERile spesHifoRrhediments of

th& pPabht filetti ﬁ%’@% Bald OfGwn aAd Iaeiﬁﬁ;e?,r a2y BERENons and
ca e useg af)one W t hout the other eat ures and

variatiens sowfl kelmade by one skilled in the art without departing from the

scope of the invention. The above description serves to illustrate and not limit the

particular invention in any way.
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preferred enbodi nents) or in various conbinations wth
or wthout other features and el enents of the present
w0 novefsidoh. VWil e specific enbodi nents of the PeEESIWS/031633
i nventi on have been shown and descri bed, many
nodi fications and variations could be made by one
skilled in the art wthout We¥MPing fromthe scope of
W}ﬂ&i% PMERE§ - The above description serves
toilTustrate and not limt the particular invention in
any hay. @ AdtBodVfart acelarhtingatisdogerylof Acaess Ipoitht§ dAPs) in a

accel erating discovery of .acgess poipnts (APs) in a
W eﬁ Sj%%atllaB%aa et¥o§g, Wi‘t%ﬁlﬂg eoﬁ;ﬁs? g{']ng the steps of:
t r angahéhitbigigah adheetitdiianitickpiplbkeh AP/ vianatABastioae@hannel

| east one_channel other than a channel on which the AP
othexthan achgeaelan whighdbe Al wapspitsdepsen sighalst i senent

pac J (gF-E i eNc acRitd I her to
ass (lglge Fg{%ﬁnﬁ% %ﬁ&%sﬁgﬁhagn sm }?if%ﬁ%mﬁglsqg)% nmet hod
accodetergining sihatherito asbesiatiethe Bd'A tocthe transomigting 4.

i ncl udes: determ ni ng whether a predeterm ned

condition for transmtting an adverti senment packet has
beeng.net ;Tianshetliciaotding Go ichmatlvwhbidie tRe traiedieling ttep
the predeterm ned condition has been net. 3. The
ingdadesd accor di ng to claim2, wherein the predeterm ned
condjdil idiﬂgldv’ﬂ%eflei @&éﬁ&éﬂm@ﬁe&o&am&h §5:€ thahsthiltPh an
| oad condition in the basic service set served by the
adiertisemeht pagteh bas beemnditrand o cl ai m 2, wherein the
predgt erm ned .condition includes.tecei vy an L
i BAoP B R he A e RmeRF pi R RE Brllshtulfed sondition has
been gles. i N t he nei ghboring AP's basic service set. 5.

The net hod according to claim2, wherein the

predeterm ned condition includes determ ning that

conggst i ofh&xh&thsd ArcHdMed +6 NAiRe!S  whéteirf REG5reli&Rrmined

bei ng determ ned by the by periodically tuning to
condition fregludes determining whether there is a low load condition in the basic

service set served by the AP.

4, The method according to claim 2, wherein the predetermined
condition includes receiving an indication from a neighboring AP that congestion

exists in the neighboring AP’s basic service set.

5. The method according to claim 2, wherein the predetermined
condition includes determining that congestion exists on other channels, the
congestion being determined by the AP by periodically tuning to the other

channels and listening to the traffic on the other channels.
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channels and listening to the traffic on the other
channel s. 6. The nethod according to claim2, wherein
wo b@efposrdet er mi ned condition includes determ nPELUS2005/031633
whet her there are del ay-sensitive STAs in an extended
servi-ce set. 7. The nethod accordlng to C
1, wh@r ei i hen@ethod Acrardingh to shire 2, N#&ra@eéhe predetermined
&:ﬁﬁﬁéﬂ%&lh&é@dﬁt@?ﬁhﬁﬁ 'v%thw‘ﬁ{&gﬁr% hRlayléenSAve STAs in an
assocl ate to the AP based on the information in the
ezldnded semimerset.packet . 8. The nethod according to claim
1, wherein the advertisenent packet includes timng
i nformati on, whereby the STAcan tune tothe AP and
recefve g'nge ﬁ&}@dkaea?ﬁmg/ﬁotctzagﬂi 1, Sk éinh the advertigeniéhtfpakcket
an extended, period of tine
ingludrscreasasiptipns idQranation, veherehy %éh&cw%%aﬁe to the AP
PR LLLRR infhflatntd thelMREHiseaRiMRphdkdtg: an AP having
a transmtter and a recelver; at [east one statlon
( STA) haV|ng a receiver and a transmtter;
advegtis e S dv
Frankm ¢ ¢ 0o g PR omatBl PANEL WiRETR e, annéf‘setﬁﬁﬂtﬂo%cket
iﬁdiﬁdesatmhmnﬁimmmdmmr@w the BPAlcaananed tothb a1 receive the

L9 al s, cket be|n recei yed by

s peagen “eﬂeué%zve SRR AT A exterds 8 pered el men
for determ ning mhether to associate a STAto said AP
based on said received advertisenment packet. 10. The
syst 8m ackcyeliemy fomatcgierating \disgoseyy ehpereasipeints JAshin a

t S n information, whereby the

“@?%g loéqre%gﬁggéggaﬁg&%%%égt|senent packet can

assoan APchaving ai tdadtnitteramhdanrdcbiver;nf or mati on in said

advertj senent pack The s stem a rdi ng tocl
et least @ 128Gy COTALBRERE Syetauer 1HLs SRsatrerrg .
i nf OBHﬁBbéi@rseM@ﬁf ﬁbaket haiSIReisdHag ﬂaek&ade@lng“@aﬁmmed by

receive said AP's beacon wi thout dwelling on sa

shisrAR an efleagiens qu@pnebotbﬂr thanea dmnnehen whiphesgid AP transmlts
t I pf i

SRR el S ol AR SRR SRR 56 0Bt one s

amﬂedetern1ned condition has been nmet prior to

trangm tti sai d adver n .. .
aetermuﬁgg means a eeacil S$Ie[{[¥ortdeterm1mng whether to associate a

STA to said AP based on said received advertisement packet.

10. The system according to claim 9, wherein said advertisement packet
includes reassociation information, whereby the STA that receives said
advertisement packet can associate to said AP based on the information in said

advertisement packet.

11. The system according to claim 9, wherein said advertisement packet
includes timing information, whereby the STA can tune to said AP and receive

said AP’s beacon without dwelling on said AP for an extended period of time.
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packet. 13. The system according to claim 12, wherein

the predeterm ned condition includes determning
wob@bloars9s here is a |l ow |l oad condition in the P&BULS2005/031633

service set served by said AP. 14. The system

according to claim 12, wherein the predeterm ned

condition includes receiving an indication froma

nei g{por i t i [ e

nei ghbor i'ﬂge St%ﬂ%g?lqg er vc?%gl g’ﬁu.%h%g.c&?kgﬁgn Stem

accosetond) daerhimiing ldeanhertesaidt AP (fore detegmininegd whether a

condi ti.on.incl.udes determ nin hat congesti o Xi sts
PEFRcSTiRRed RETAIEP haf RS Bish oBPr by Fhaf Ry Hnecafhh st gment
padkd. AP by periodically tuning to the other channels

and listening to the traffic on the other channels.

16. The system according to claim 12, wherein the

pred gser req‘lg@é 9y§tgﬂld iaEéo @in‘gn@_l%gﬁﬁ %t @Bge% He Vm@a&%{'mined

there ar ay-sensitiv I'n an extended ‘'service

cemdition fnclidesydet emmining whethlee there nga ivelvad eonyditibn dir thedsasic
oi.nts AP521 in a Xk,rel ess | ocal area network,

SEIes Set PRy ed By SR8 AR npr i si ng: an adverti sement packet
determ ni ng devi ce; an adverti senent packet transmt

devi ce connected to said advertisenent packet .
det elf ni'hee gestpme aceerdingsto slﬁgﬁsh?»tWb?l)%égﬁvré”ﬁdetermmed

chgc\[}ﬁ%ﬁth%iug% I?@éldlr%da\fﬁhﬁic%ﬁgﬁ PlorPR Ak RIbbFAER AP that congestion

Ice; an Irst ‘antenna connected to said first
existsminihetrmighlewrziguaP’s basid sardteasdton, conprising: a
second antenna; a second transmtter/receiver
connected to said second antenna; an adverti senent

packes. r eTld ¢gstépy acordmgnec tladnt 12, S@hereis ths dpredetermined
transmitter/receiver; and a chanpel tuning %evi %e
certientiagludes dgteamupipg: thal crpsestigacyests on other channels, the

congestion being determined by said AP by periodically tuning to the other

channels and listening to the traffic on the other channels.

16. The system according to claim 12, wherein the predetermined
condition includes determining whether there are delay-sensitive STAs in an

extended service set.

17. A system for accelerating discovery of access points (APs) in a
wireless local area network, comprising:
an AP, comprising:
an advertisement packet determining device;
an advertisement packet transmit device connected to said
advertisement packet determining device;
a first transmitter/receiver connected to said advertisement packet

transmit device; and
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recei ve device and said second transmtter/receiver.

18. The system according to claim 17, wherein said
wa@desnsi4senent packet determ ning device i s copdT/g82086/031633

to determ ne whether said AP shoul d send an

advertisenent packet. 19. The system according to

cl ai ms 17 Brst p@tenprcgonnacted ite saidiinst trapsmitterieacriver; and

transgjt. deyi LS configured to prepare and schedul e
an a%g%#¥?§éﬁ%ﬁ?b%§bket for transm ssion. 20. The

syst em accsrcandgntemnane of clains 17-19, wherein said
adverti senent cket .receive device is confiqured to: .
ecel ve. dhtRO P SEIAT S E EOTIeGIAC SR Sepf Apldhina

i nf or mat i fnagritisbmest pAcked @eddve Bévies bRitechACEisid 386bnd
determ ne whether said station should reassociate to

tﬂﬂ@“ﬂﬁeﬂﬁaﬁh@ﬁhpu¥he advertisement packet. 21. The
system accordifg ¢ in(\gJ e onn¥ofiaCioNsdid a%l_@éfjcisetmoent packet

adverti senent packet Trecelve device determ nes
receissdnia and said sedonfldrammiter/reegiverchannel t uni ng
device is configured to change the receive channel of
the station tothat of the different AP.

18. The system according to claim 17, wherein said advertisement
packet determining device is configured to determine whether said AP should

send an advertisement packet.

19. The system according to claims 17 or 18, wherein said
advertisement packet transmit device is configured to prepare and schedule an

advertisement packet for transmission.

20. The system according to one of claims 17-19, wherein said
advertisement packet receive device is configured to:

receive an advertisement packet from an AP;

examine information contained in the advertisement packet; and

determine whether said station should reassociate to the AP that sent the

advertisement packet.

21. The system according to claim 20, wherein if said advertisement
packet receive device determines to reassociate to a different AP, said channel
tuning device is configured to change the receive channel of the station to that of
the different AP.
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