[0001] METHOD AND SYSTEM FOR DELI VERY OF ASSI STANCE
DATA [ 0002] FI ELD OF | NVENTI ON [ 0003] The present
invention relates to wireless comruni cati on systens.
More particularly, the present invention relates to
delivery of assistance data to wireless
transmt/receive units (WRUs). [0004] BACKGROUND
[000O5] Referring initially to Figure 1, there is shown
a conventional wreless comunication system 100. The
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ceive unit (WRU) 102, an access poi nt
104, and at |east one systemcontroller 106 for

trolling and o connunlcatlons
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depl.oyed as sho Fi . [00068] I n Eigure 2 e
DA s HEPTREPRE POTPAADFS fafis & @%Mﬂ%ﬁé ShEErics, 4218 to

m?e@@sst@axmnw@écbivséﬁlt@ms@oi nts 214, 216, and a -
_ plurality of WIRUs 212, 218. WIRUs 212 218 are

grouped with there respective access points 214, 216
foobagse groupi ngs are cmgﬁgg@giq;red to as basic
service sets (BSSs) 220, 222. A plurality of BSSs
- lom@zd, 222 &afmmgpnumﬂly toFigeecd, theae ds aborm Bueongantional

S%St e%}]ﬂl st e% o 08, PIHE @thfegl 960 B3 das Qt least one

as an exte Servi ce set
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rel ated to acceds points nei ghboring the particul ar

206,cx phwality oftaccéssepointe2bb HE, and amsradityf JERUp212, 218.
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grdipimes aei dontradrdy  refergéd do @e\lmsnmerviﬁéebetéiﬁ%sb\zm; 22p. A
essent tion r rd|n
PRGOSl s BRHeL AR onar e 09)
228&BbfdiA AGRudatRoMBYSS Aed mbﬁfyﬁfefé&tdddﬂ asan extended service
. get-(FESS). The access points 214, 216 are preferably connected to the system -

controller 206 over a network 219.
- [0007] Generally, assistance data is data provided, or otherwise accessible

at a particular access point, to WIRUs associated with the particular access
poiﬁt. Typically, assistance data may include any type of data relating to any
‘type of information related to access ‘points neighboring the parﬁcular access
point (i.e. access points whose respective coverage areas are adjacent to the
coverage area of the particular access point). Providing assistance data
facilitates ring/handover of WIRUs by providing essential information regarding '
ﬁnding/idenﬁfying neighboring access points.

[00068] By way of example, assistance data may include informatien
regarding neighboring access points such as operational frequency of neighboring
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regardi ng nei ghboring access points such as

oper ati onal frequency of neighboring WRUs and
access points, access nodes [e.g. 802.11 Freguency
Hoppi ng Spread Spectrum (FHSS)/ Di rect Sequence Spread
Spectrum (DSSS), 802.11a, 802.11b Hi gh Rate D rect
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naling. In 802.xx type systens, for exanple, the
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discpyqgePrigbss @s‘%sén it g s oot %‘H?ﬂt ARprger. in that
tran$rBBMAL tasdiftaddeals@l 85h® Holgaeioitnsighalinge reaelss sh agigmificant
data, ~but also th resp

amopIpign 8 NSV eRks 5 gbs‘»rsm sg@ﬁﬁ%t vy Inqrepsing) fhe (igligood of

SIgﬁﬁzﬁﬁﬁﬁaﬁ R& &ﬂvﬁ_“ﬁlﬁpl’e@p&@ tRrigMtisAiRssRnITeddpeion afidhes ysd ®amce
rOV|d|n RUs with assistance data w thout the

datat blrh w@hg‘:sm% EUSFBEISHIPE CCTHOTLE RY [0012] The

[001@1 esent 1 WY B LthQRfdrs Ko dRirhad t@'}ﬂoﬁﬁéb%ﬁl@& and system for
ovi di ng assi stance data to wirel ess

promqhaa TRV wdthi ageistanea dpty withesh the Fpetafens dscised a8gre

i ncludes information regarding an access point's

nei ghbori ng access points. The assistance data is
[00tfansnmitted to WIRUs usi AYMMAREast and/ or broadcast
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data is transmitted to WTRUs using multicast and/or broadcast type signaling and
facilitates ring and handover of WTRUs from one access point to another.

[0012a] According to the first aspect of the present invention, there is provided
an access point (AP) configured to provide assistance data relating to neighboring
access points (APs), the AP comprising: a processor configured to: obtain neighbor
information relating to a neighboring AP; generate assistance data based on the
neighbor information; and broadcast a beacon that includes an indicator that
indicates a presence of assistance data in the beacon on a condition that the indicator
is filled, wherein the assistance data is included in an extended beacon frame and

includes channel information, and wherein the indicator indicates an absence of

assistance data in the beacon on a condition that the indicator 1s empty.
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an access point (AP) configured to provide assistance

data relating to nei ghboring access points (APs), the

AP conprising: a processor configured to: obtain

nei ghbor information relating to a nei ghboring AP;

generate assi stance data based on the nei ghbor

i nformati on; and broadcast a beacon that includes an
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processor configured to obtain neighbor informtion
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on a condition that the indicator is filled, wherein
the assi stance data includes a nunber of nei ghbor
APs, identities (IDs) of each neighbor AP, tim ng
information, and information relating to the access
node of each AP. [0012f] According to a sixth aspect

on @fconbitiopribaethe indicatot iiofillehehereims ther wisded: data includes a

irel ess transmt/recei unit (WL cahfigured.to .
ol gl Ve bR S Bt Bt A TRLETHOa e B Ptotation,
anBa Rt Mihe(toSaccbRen R ea@APL Si Ng:  a recei ver
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indgpicg o BLE CEhicins bRy SeBre Lo g 8 R Aps.
ideRERGKTIDE)aGT @bh 9bighb&OAPE AN BfoMidtidhess information relating

communi cat i on sgsten1having a plurality of access
to thopgress made of gchdl-ity of WIRUs. [0016] Figure 3 is a

[OOHJOCK di@ﬁﬁ?@%écﬁzwlbﬁ OF TR HRINHERG(ON Systemin
accordance wt the present 1 nvent Ion. |
[0014] Figure 1 is a block diagram of a conventional wireless
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[0017] Figure 4 is a diagram of neighbor informtion

being transmtted by an access point at a

predeterm ned nmultiple of the time period with which

the access point is transmtting its beacons.

[0018] Figure 5 is a diagram of neighbor inforiaaation

being transmtted along with a beacon in the form of

an extended beacon at a predeterm ned nultiple of the

time period with which the access point transmts its
com@fitiaghionesgsens. [00191 DETAI LED DESCRI PTI ON OF THE _

PREFERRED EMBQODI _I\/ENF(% [ Q020] Al though the feature :
0043 el edifeze ot he pblogknfiagendod acpgvm p&greless

co%glnl%' tRhefRdne th RO di RISty oF RBEdsi SOt and a plurality of

I nat1ons, each feature or elenment can be use
WERYRe (without the other features and el ements of the
r.ef err [ : ' | ' j: -
OfeF*or M EGEE TPRLE Bt bNAHE e SAML IR B ystem in
acqorémmatwitin tlenpresent infeRiipterei n, a wirel ess
rLansm t/.recej.ve unit J) 1 . i S .not. .

Q7S au g5 & ke AR e AR bl Mlomiticd by
anRebisk @obithad pRdetarniihed pagdeiple dithanime pheod twyibewhich the

devi ce, capabl e  of Qg%rati ng in a wreless
2CeeRY PIBh A ARSPERS BT REACERE t 0 herein, an access poi nt
[0018F | udegmibwle 5 & BQﬁa%'ﬂaEﬂ befeizBbér RGeS @ b&iAg transmitted
- Node-B, site controller, access sﬁ%{gt or any other
alongpwithia pegesnf ac iy ey iof @0 prigRigc Brasen abnw iDreshipimeined
malTE5 R &%?ﬁ&n& g@%ﬁa@ﬂﬁ%ch ek Udess PRANY-DERRE S8 Sregular

pof nt's ilTe WRu I's actively receiving/sendi ng
beatahs and the termring includes changi ng access

points while a WIRU is not actively receiving/sending

data. The present invention applies equally to both
[000F PETASL.EDOERERTETIBNIGH Hii PREMERRED BEMBOBIMENT(S)
' interch eably.,herejn suc hat both.terns refer ..

todsBher | c MR e teakiteR So O Bea R aERee S Frock Spiption are
deé&?ifb;@?m{ﬁfé RirAdd i 'éaﬁbcyu'.imd nds o peaticalee ?Sﬁbgﬁitti’{}hs,l@%@]ﬂﬁaﬁzre

affiliated wi a second access._ point an - 3-
or glepenit o b wged rplpnR (Witheyt é&;@&@f (RAtHEeS i dlenenia ofythe
prf&iBl N3 ERimERRS 23:CBP 8/l duk, cdribibRfioRS KGN tor without other

I'nvention, access points obtain assistance
features and elements of the present invention.

[0021] - Herein, a wireless transmit/receive unit (WIRU) includes but is not

limited to a user equipment, mobile station, fixed or mobile subsecriber unit,

" pager, or any other type of device capable of operating in a wireless environment.
When referred to herein, an access point includes but is not limited to a base
station, Node-B, site controller, access point or any other type of interfacing
_device in a wireless environment. Herein, the term handover includes changiﬁg
access points while a WTRU is actively receiving/sending data and the term ring
includes changing access points while 2 WIRU is not actively receiving/sending
data. | The present invention applies equally to both scenarios and the terms
handover and ring may be used interchangeably herein such that both terms

- refer generically to situations where a WIRU affiliated or otherwise operating
with a first access point becomes affiliated with a second access point and the
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data using OAM inter-access point signaling,
scanni ng, commandi ng WIRUs to scan, or a conbination
thereof and transnmit this information as a single
nmessage to a plurality of WIRUs. Once obtai ned, an
access point may al so share nei ghbor information with
ot her access points allow ng those access points to
also transmt the information to WIRUs.

[0023] Referring now to Figure 3, there is shown a

afPlihBHE FEhOPRIIEE abbPpoisl BlhfDy tdhsins¥sd. em 300
i ncludes_at | east one extended service set (ESS). For

[0921pos esGemerglEcinithe ﬁgeS@ﬁ@naﬁ%fé% oqeRy BRREHPtain assistance
d Qrst EESS 33(% i's c%%?] i, 3 A %Wﬁ%m

ured i n accordance W th
scam.@3 argprbinasion) tbarenh eng ﬁ@na@efsthaﬁ in{prmenopenarsiiglemessage

to Ay YT R QA1 RnS oot foing iy o Wi ibbighior

infmhoﬁﬁ&}i%&ﬁetacdesb bentseitbining thdserctdss aomtagi #so transmit
t re appropriate, in which case it nmay

th8§“§ ﬁ g;ggﬁg@ 'a BSS. The overall coverage area of

[oodm fir SlRefEﬁ&@ﬁgvngigmgb B,g%@rélﬁ ﬁhﬁhda ﬁﬂ?lds%%bxﬂﬂﬁﬁssS cation
cover age _areas 4 The seco E

Y8R9 Thegestams 52 R g AR pEtengded servies sof (BFS).

Fod %ﬁ?ﬁfse@é? | k&R A8 thBlbsesiAdverdith, Bowdviak, aldotBS R 3384 ddsre
(hot wn). The overal |l coverage area ‘of the second

shegs las@gum: BudBke dwvie Eg§e3Hh BagondigoredzBpaccygdance with the:

prle s e | BUEDA B0 RS0RCREP SO

30y Bﬁﬁaﬁ@Br sn@gliraitp of PARYoB1Q 18 31141 g(Jﬁsqulse dhedirst ESS
OVI It t their respective WR

335 3R roBhged Pl sihSlendisk phES BFRbe fopt oy e, i Which

caW RWeay bé réferradtte éis ahRES.offhy ovtalif dovata g&ESfe BaftheFirst ESS

339,10 BRAOR TPUPL 8 RGSRAorEiogy PRty Ao R second

ESS‘S’.‘%‘HSQEhclﬁesCéJHjs%@m @R¥rollEFRE6, 0fluPdReSE aB@isBbsints 318,
r ardl ess of their affiliation with an ESS or 358

% and splvglite of W Bde@pbiaheawlbaoterall ﬁ?‘@%&ﬁ area of the
seddhVaitid 855 1110@118%%5%0n%ﬁ%e%§§é533ﬁﬁ%§2 daa (i.e. neighbor

I st or nel ormation) Is preferably obt ai ned
[OQ%A] oper dini tha pmnhmvﬂnémanﬂm eCHWPoings 3)@)45, i386.2308 of the first

oS e A B0t GEEF 3, B ol i S RS ot gna
protifiieis it toath eiriteseivb VIRUwS e ysitthacesintn fcliifatmtasdover

ol n r _measur f The
anflatngsr RRBE oF Tontter RALoHE R B B $h e o ayBeared
in &édo)‘d&ﬁ:lé%@h Bk PreskRLirhabR YLy f@%ﬁgﬁcﬁﬁ i ledeAbing the
which -4- informatiagn |s sought,. [0026] For exanpl e,
inyaptiong @f@ogrsemnam of prsiert PGDLS To8 jof gheir affiliation
il BRI 28 807 A gSSa St 8 06rsflsinpntn
00%} be rﬂ’}m‘ assidbhece daies@.ei neighbarigsy mhhorsn@mlatmg) is

f
ordRFIDE ey RIoe 88 hfa BEIRHIEned RIAK BT o Fine
be&@éénad_ cbgwgmgétg gn @Iihgur acnésalpgiinﬂ Sﬁgilaﬁmgh@dtlﬂ@pmao4ann]'ng
ol nt to e .rOV| access ol nt
of Biintels SBat o) Bhe 9 DB sEd by d0e Soaronng SEieRhaiphgnd/or

mdBMrdISertf @683 1 &n bFIRIBEL, The ﬁn&lﬁ&ﬂﬁbéﬁ foMdbtandig @sibhbor
connecti ons between access points_ 304, 306, 308 are

infopa@koR GRa% VABY idepeyding en $he ineighbering cchRsiskPeist &iowhich
. in Figure 2 is typically proyvjded between the access

poi nts 304, 306, 308 that make up an ESS 336. The

di stribution network provides direct wred

connections over which inter-access point signaling

may efficiently be performed. Wen using inter-access

poi nt signaling, Inter-Access Point Protocol (1APP)

may be used. [0027] As nenti oned above, other options



poi nt 304 to obtain neighbor information from
nei ghbori ng access points 306, 308. For exanple,
access point 304 may conmand WIRUs 310 to scan
channels other than the one being used by access
poi nt 304 to obtain neighbor information for any
detected channels and report back the infornmation.
The access point 304 nay al so scan for other channels
itself. Where the access point 304 is scanni ng, such
infeermntiongs soghbe done independently of or together

h any scanni bel g don the WIRU 3 n this
ode 0" e e ity Pt 5, “%'ﬁehafégssr Beptyaed s 'seeling
infBAVBEon Qiﬁ Usedks peirth 806 anfdsh 08836 of the
obt ai ned e access 0|nt 304 ver sus neasurenents

acess pPiméE S0 wtfrr?é' hemagteraple igruserutesgptese Rt signaling and/or
méyoﬂgﬂéeﬁfme BQ&@EC%%:&%IHE §&ésg SoifR 80448, 308 8 sharo a

formati on re(g nel g bori ng access pOI nt
commn syatspe aentr IemeﬂO&aIbqva@gme@&@eyﬁommn seg3@dingS@cess

point 806, 30ERY, ﬂ%%&g%gfeﬁ t8QE Eg)bﬂﬁ%%ﬂﬁ& "8 ch*IrSflE&aéézf "Inter-

Vi a scanni n recussed e access
accgfsl pomt sfagnéluxg'rmdyebs qaaferaif e (ki fqaamﬁley wdﬂe direct

actj.ve itse or 10 t erf
coriit s bhivist P SE S0ge PUB LR Pt Tuhgmetaly, a
: dlsh&b@t{ibra b?ﬁ&koerS Elodws én. 1&@?&82 19Qy1_51t:all%ﬁﬂrdv$dé&8between the
mt.e 0 using_scanni or i.ni or .
accef BYREH $ U 39%9331ﬁ&f1 mé@%é@s%ﬁgﬁgc?@ 1 4te dheiribpigen getwork
proRfdddditd wiIR Aohecibh fbver! WhRAMRrHeds8 PRIt fhaling may
access point 318 using and inter-access point

- effigienhly harpriqrogdo|When prsgdnturacsss Romisttnadpgpbiter-Access
Poﬁ@?rbﬁ)c&r@pp% q[gbl qgured to obtain the neighbor
SCri

ormat’i on as ed above. O course, nore than
[008FE pr odesmentioreyl diwvasdber aptlciwrle etko a¥hdable for the access

, n_obtai.ned | roce be stor.e
oot S0 TR P G R Sl R BRE nel R e B PR soe,
- 3083%%51&%9,&’@9@@3%' 3u4fxﬁﬁﬁcmmhdmﬁﬂlﬁ; Bgo lt(ﬁ@bghlazhannels

Vi the.n i nf ormat i s _expl ai el ow
- Othfbﬁsacﬂ ne bRIEHPe e oS RO B0 Pﬂa@ﬁbﬁ@nﬁ‘a@eﬁ%@aﬁm
for Qﬁ?!{@té&’éﬂ c@ﬁnﬂél%‘im'd'}eport back the information. The access point 304

may also scan for other channels itself. Where the access point 304 is scanning,

such scanning may be done independently of or together with any scanning being
‘done by the WITRU 310. In this embodiment, a quality metric, such as received

. power, may be used to choose between measurements obtained by the access

point 304 versus measurements obtained by the WIRU 310 for the same channel.
[0028] . ‘Where the access point 304 is obtaining information regarding a
neighboring access point 318 that happens to be outside of access point’s 304 ESS
- 3386, it-may be preferable to obtain the information via scanning. As discussed
above, the access point 304 may perform the scanning (either passively or
_actively) itself or commémdthe WTRUs 310 te perform the scanning (either
passively or actively) and report back. Of course, access point 304 is not limited
- to using scanning for obtaining neighbor information regarding access point 318.
The access point 304 may also obtain information regarding access point 318
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conbi nati on where appropriate. For exanple, when an
access point 304 initially conmes on-line, and it does
not have a nei ghbor information defined through it
can itself scan the surroundi ngs and/ or command a few
of its WIRUs 310 to scan as well. Once the access
point 304 has the results of this scan, it can then
use this information to i nform other access points
306,308 within its ESS 336 about the discovery. This
usitg bndimteraee@ss peina Ripnalingf scannlng (whi ch may cause

S di srupti ntraffj erfor by these
m@%ﬁs s %W@C‘%ﬁé‘ér %@ @k 24903 Pgﬂr“% éﬁgelﬁm yiseniigured to
obfiah th€ Hb@hbdr m&ﬁﬁéﬁoﬂm@a&cﬁ%@&sowl Of cot@e,irdore than one

seeki ng nei ghbor information from.an access p0|nt 318

Profgeagr geasEssusly apdesiged hbe dxferpation obtazmed by processor 340

[ t
mAAOUTE abte} Yol Llyath A, acspgi g o

acqeigtpoint %040 isefbsor enhfignived! iteramrpvide rtélean@glsboxpmfonmamm as
X?Q?“! ter startup and di scovery of the nei ghbor
rna |on periodically scan (or ask one of its

Fu tqy ﬁ%@ad t&&t %ﬁéevéxﬁ Olggﬁ? %ggﬁ e&fa%x@%éyo ? used n

ation has changed nei g bor I nform
: combmalnna vhisye aproepsiapniur e8@ples V\fhleefa@raa:b¢$ point 304 uutlally

icall oadc t or _nmuliti a
coll i o nd oiloRE PRE bl p Rl Bbshiniy Hifet Birongn &
carpibbeif scaﬁ4he Retrevtdings oot @m{?mgﬁ‘é & féw ofliss WI RS ND ﬁtﬁscan
access. p t.s er atin
as Feljo iR R poes pait H0kine TR rEIts WD, Sopoth o ben use
th1§ ifehRathiptnalorhi oter faéc%ﬁéé"@dlﬁye) 3065308 Ratin i3 HESHEabout

t he access point perlo |caIIy fransnits a beacon

theyisoasiery ¢ Thi WH&&%W?@ rRsnoutRf spRRinghich mey cause
oA T ey T 6 05

arrengememt meg Iaqapadxmﬂaﬂmhelmaé rvgherecwsess,ﬂ@mmb 894 i 1s seeking
R, s B ALY AL A0S BB o 5 B e
. poinkis 80 enfotmatios lﬂtmalﬂsdlaiot ﬁﬁdhd@ﬁ&é&ﬂpouiﬁhéil&,ﬁﬂﬂﬁ%ﬁ dgutéide

or R T R 52 ERS R e 88 B St s
shopill & dete sthrigrantl aitsbcﬁieey eff thk i dHbIPiri#grnh Sbrl) BEM&BRIly scan

whj ch the access points transmt thelr beacons 402.
(or #plpong pfiitsHVERIR toisear)dp seail ghaneighborinformagionmiiuabipy has
cha%#g&nctlon of the degree of nobility of WRUs
filiated with their respective access point.

{00[3@]032] BYhWaki f%o?ﬁﬁﬂi%ﬁnoﬂ SbiakHaS écesggb&te*s@& is preferably

i nformati on shown being transmt

perigdienlly hyoadraster mulanest thEC‘rR 10 qegatong wﬁ@mﬁmnerage

P SN Y AP S
examtiﬂen atcess tpoirtth canir MUER st dpavhitich withirs aaphiticubireBSS all
o RGPS RE0HP LRLSR Lo 58055, A0 BB s

4, thO bBlesHPENE I E LAY traaRs it 3HeaB00102 b5 itheapestidOhannel.

SNE TN SO0 T O ST AT VRN T,
beak¥Riteahd. Y Thefiaess 409 @mc%9t@%éﬂt£‘§§ﬁ0§%tely every

because the access s contending with it
100mes; pAdthioysh wrsuiiles étrlsda@é@élyt ROt PRSI Herl an access point to
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Once the access point gains access :.to the channel,
it transmts the neighbor information 406 wherein
“information about nei ghboring access points is

provi ded, as expl ai ned above, to-WRUs affiliated

with the access point. [0033] The nei ghbor information

406 may be transmtted as a nulticast nessage(s) to

a predeterm ned group(s) of WIRUs affiliated with the

access point that is transmtting the nei ghbor '
-trziﬂ&?rﬁt tiad ncdFh @fobﬁa&?ﬂﬁgﬂﬂsdtﬂﬁmd' i Iﬁ@h;lt; l,WTRJUS ateghRacon.

i nformati on 406 _.na e broadcast 10 a RUs .
THEHPTe, Tt & B ook PR ACRSoR GO e BLacogbiHted fortransmit
thdlP RS intieh A00RUsE o Prddidtaidifibd Whidllipld16f t1RE ERSS period

points' efforts to provide themw th nei ghbor

befrres,waich She acsess peiptairaps gigibgRcons 488 Abe prytiple may
be 58OGR aﬂégggfe@&%wﬁ&fcﬁ%g agﬂﬂ Rl S WIRHS Y YW TR US

I npl enent suc echni ques as ackup and/ or
affdintpd sndnitheinrespedive avgessioint. nf or mati on fromt he

ess ' ' [ ' 406, .|
O e 2By b 2 SRty S0 AP AR et b 1 Shown
- beipp transtuittergbp an pecepe poiod atha paricwd s nerttiplnelydredacon

. dnformgtion i,s transmtted) The managenent. type fra
intpfll | Fbiee B S ot TPt o AR BTRERg S (siehbor
: infm@s%waimw tmh%hmfeﬁth thet WERDIsiveith ahichi @affiliated.
obtain neig r information, using . . . .
 Thersiore. g Rrscer %emﬁﬁwh?gen g bRt feondgheing trepgmitted,
onde PSR oinPh 2ABRh SR tddtrAnYRRIIRf d8ks bdachB U8R VR Swaits a

nel ghbor information 406 are the same_as that of a
cerfgnmmeenipol Himerentihde capigain weeess te épe icoanegl agaén. This
) 0 .

B Ay TR rred (e BB Bh o FHARY D Holaie e
. accsbopwint Isconbérslieghoth itemespective WERUaiforlpecass ho Siegrhahnel.
_ is,confiqured wt.h an extr it wherein the.extra bi
- Onb (i Brisd Rt MR 8. haf e By g iRied the herbtbor
inforthf £ 6rat 406N whEReinb éafbemnatioh 2 abswtn asighberng Macdedse goindt is

beacon frang are sho ' the. signali bit 506
PrO G 38 A T eSO Ot e o bR pESBE0Rt
[00B8Y Bl  iThedhdi SWUrahfREBERA 406ARY NS thih REERIS PP ticast
according to a predeterm ned_schedul e. The

megiRgeFI tes predgtermingd grounts of W eaiiligbed rith themceass point
: : . € i ol $

thad SPlrab Sm RIS LIS nBHpbyBh 308; 1f AthblEm B, the

neighbati sduresaibra#dd enayhe broaddast to ald WERUshdfilhatiedhiidh the

infarmation to .be transmitied.b esS point t.
wrapptl Al Rl 2 Rk Bin s WIS T8 BT gyth dhe
- accésiisdintsd 'eﬁ'lil(dts be gmﬁdé @i?e;ﬁ nﬁtlé gﬁfg:h;bbt irﬁmmmw,tnbay'hﬂso

i n.an extended beacon fr " is.scen e
useéawaf;q-w@nmogs BETRRSEE ﬁ%‘%’g%‘?&ﬁl%‘% chePidf; @WT%I}S may
imﬂl@%ﬂeﬁ’é budl e uds"@ a Haekih antifor $6kpRitdhitid %cdi\;iﬁg such

. i ndicates neighbor information 508 is present withrn
information EouddereaewPoirane 504. In a preferred

odi o g ' -1.nf t ISy
003850, T2tk AN 0 00,50 o g b o
- matdagegussieype fewe; (itthdurisg ghboe peribdminatdin ny$68 management
._slncl.udes i nf or nat .ot hat ' N . .
infirA 0k rOARATER S TR REanEh Bl Brind fhat i5 used. in one
ernbeligleno)is pgefocddy shpshiie.as[thas Gfhidh .iis&séd‘rbﬂﬁ‘lie@’ﬁorta@t when
W’I‘%.%seoﬁtg%} néigﬁb rri%fc?rgat%orﬁvgsrijxtllg Scr)lm@-?a/-pgu?t signaling. Further, the
, -




i mpl emented in any type of wreless conmmunication

system By way of exanple, the present invention may

be inplemented in wireless | ocal area networks

(WLAN), w reless personal area networks (WPAN),

wirel ess netropolitan area networks (WVAN) or any

ot her type of wirel ess conmuni cati on

syst ens/ net works. Further, although the features and

el enents of the present |nvent|on are_described in
agspeafedeprocedires igpdemented it apéN’E RU afier Homedehvasi peighbor

8RS sy i SLETEN: 030 HE: U56HALARE BEdibe with the

various conbinations w ur es
exgrptiel e”rtbatV%TRU’stmpwaie'ﬁmeinhvent ion CLAIMS What is

d ' A f d
R S B AL A
- InReEidESis pzhmﬁs Ix( s )amlioﬁﬁnékﬁs tlontypical bgicoa sjpnat essafigured

: nfi ob n hbhor ormati on,rel ati.n

wff 'Rl ouioRE e et 2 SRR Gt Bbor
. in@iddiRn N ahe RbAonks ISUQ kARl In@Bted@n € regular beacon frame are shown
br oadcast _a beacon_that includes.an indicator that

with dhe sieealing hitcadhbeings empidr sThe beagns 207 are feansaniited as
nd@haf HORAiEHAL, tﬁ‘:@icoﬁhﬁ'ah[bd' taﬁr abcesé | hdiRt) adtBREifE N0 a

the assistance data is included i n an extended beaton

predetarmined sthediuled e"éha;}mdemtsr Withvwhieh Se neighbopiefosiation is
sohbd A4Eak Bipd LSAMES B, AREIERATLASS) SRRk

50@@0 Yeing transmiBed Tiredidbusstd abmanWhMﬂ;nzetlmd foe the neighbor

. _proc con red to i
infiREERR b b R, o SodsbS pRE v 18 sblectt S, the
e@@:ﬂﬂﬁ EnfoRagi s isaldadd v the Hdaeommwmﬁ@nﬂ%d along with
3. The A&ﬁof claim 2 V\herel %lst essor
it TR PEER hegcon Esgey4. scen o e sxgnalmg bit 506 of the

beacon 502 is solid to reflect the fact that the bit is set such that it mdlcates

neighbor information 508 is present within the extended beacon frame 504, Ina

preferred embodiment, the neighbor information 508 is added to the beacon 502
"as an Information Element (IE). As discussed above, the neighbor information

508 includes information that assists WI'RUs in efficiently handing over from

one access point to a neighboring access point. -

00361 It is important to.mote that the present invention may be
-implemented in any type of Wireléss communication system. By way of example,
the present invention may be implemented in wireless local area networks
(WLAN), wireless personal area networks (WPAN), wireless metropolitan area
-networks (WMAN) or -any other type of Wireless. communication
systems/networks. Further, although the features and elements of the present
invention are described in the preferred embodiments in particular combinations,
each feature or element can be used alone or in various combinations with or

without other features and elements of the present invention
& * E



information related to at | east one access npde, and
wherein the at | east one access node includes an
Institute of Electrical and El ectroni cs Engi neers
(1 EEE) 802.11 access node. information related to at
| east one access npde, and wherein the at | east one
access node includes an Institute of Electrical and
El ectroni cs Engineers (I EEE) 802.n high rate direct
sequence spread spectruntﬁ3% MESSS) node. 5. The
AP of claim 1l wherein the annel information

What ic€lkicied i@: channel on which the nei ghboring AP is

f ound. 6. The AP of claim 1 wherein the

processor is configured to obtain neighbor

inf or e%‘a r@l:? QohfigunEd IBRALVRE: éfsﬁiaélce data relating
nel gh o) romat | east one wreless

transmt/recelve n' R d with the AP
to neiffBRE ReCERE pbiot Ulegh B BRI o 1 Fhr  her
configured to:; request nei ghbor information data from
ﬁ%’oﬁéﬁﬁiﬂb‘é‘ﬁi‘ﬁ@—lﬁﬂ c%;md recei ve nei ghbor informtion
data fromthe neighboring AP. 8. The AP of claim 1l
wher ebbtaihenqigbbes dnformation reletingdiof ¢ geighbaring AP;
recei ve nei ghbor information fromthe nei ghboring
Al . generate QissT$tandP deita dagierth dn the neightidrenformation; and
processor is configured to obtain nei ghbor

i nf Orﬂpédcf@.istthét bEAG Y d@%it GRlh ii¥s B lihEfeator that iHdicates a
The AP of claim 1l wherein the processor is configured

presentc% &bé.g% ?ta%‘?@é AL$RGR @Pet @Qﬁ.ﬁ%?o\ﬂ L&ldeRfition thaﬁ the indicator is

receive unrts ) operating w

filled, wherein the assistance data is included in an extended beacon frame and
includes channel information, and wherein the indicator indicates an absence

of assistance data in the beacon on a condition that the indicator is empty.

2. The AP of claim 1 wherein the processor is configured to include,

in the extended beacon frame, information relating to at least one access mode

associated with the neighboring AP.

3. The AP of claim 2 wherein the processor is configured to broadcast
information related to at least one access mode, and wherein the at least one

access mode includes an Institute of Electrical and Electronics Engineers

. (IEEE) 802.11 access mode.

4. The AP of claim 2 wherein the processor is configured to broadcast



a physically overlapping area of a basic service set
(BSS) . 11. The AP of claim1 wherein the
indicator is a one bit indicator in |ength.
12.- Awireless transmt/receive unit (WRU)
configured to receive assistance data relating to
nei ghbori ng access points (AP)s, the WIRU conpri si ng:
a processor configured to receive a beacon, from an

. AP,. wherein the heacon includes an indicator that

inforrAHPEAAAATed {5 85 dret GREASs HOBCERd VHETHE HisagbAeast one
on a condition that the indicator is filled, wherein

accesg hgroskssiineladee aat danpituiec|aidEdedtricah aad dalgetromdes dingineers
frame and includes channel information, and wherein

(IEEE} BO2.xxd hight edtel didectbesuancabparmespéctasni FIRADBSERndode.
in the beacon on a condition that the indicator is
enpty. 13. The WIRU of claim 12 wherein the
processor is configured to include, in the extended
REacoRH e of 'ﬁgﬂﬁr@t 'vs?ﬁ'erreﬁ]l A %H%ﬂnﬁf ib%%?ﬁaﬁgﬁ includes a
access node assocCliatéd wth a nel ghboring
14. The. U of . cl.aim13 erein.the processor is

channied g GBI PP E A AT 1ol At ed Lo an
access node, and wherein the access node includes an
Institute of Electrical and El ectroni cs Engi neers
(I EEE) 802. 11 access node. 15. The WRU of
6l ai nilhe ARevfechnitrhd pylherss ot prewmskoyusechrfigured to obtain
i ncludes an Institute of Electrical and El ectronics

- neightioigirfeefs tionERRh 812 t4 X HY ﬁEi(?‘H:Bcﬁixﬁ@ IAGFC ¥/ 5 @1 information

spread spectrum (HR- DSSS) node. ‘ 16. The WIRU

from @flegb@biR ﬁi%réﬁ@@g Bidh A8 REOGSS St (WTRU) Aociated with the AP.

configure

7. The AP of claim 1 wherein the processor is further configured to:
request neighbor information data from the neighboring AP; and

receive neighbor information data from the neighboring AP. .‘

8. The AP of claim 1 wherein the processoi‘ is further configured to:

receive neighbor information from the neighboring AP.

9, The AP of claim 1 wherein the processor is configured to obtain

neighbor information that includes quality metrics.

10. The AP of claim 1 wherein the processor is configured to obtain

assistance data from wireless transmit/receive units (WTRUSs) operating w1fhm

-10-



receive a request to provide neighbor information
fromthe AP; and transmt nei ghbor information to the
AP. 17. The WIRU of claim 12 wherein the processor is
further configured request additional neighbor
information froma second WIRU; and receive the

addi tional neighbor information in response to the
request. 18. The WIRU of claim 12, wherein

the. processor i s conf.igured to recei i ndi cat or
a phypiallV iy edABRiNG AroR i ALaR D SEAVICEREEIESS: | 10, A

met hod for providing assistance data relating to

nei ghbori ng access points (AP)s to a wirel ess

transmt/receive unit (WRU), the method conpri sing:

diit ai AhegARedfgblzam ilnfwdrearaii ¢theriedatdtoy is e ane bit indicator in

nei ghbori ng AP; generating assi stance data based on
lengtH.he nei ghbor information; and broadcasting a beacon

that includes an indicator that indicates a presence

of assistance data in the beacon on a condition that

the indicator is filled, wherein the assistance data

i12.i ndl wieelesn tarsmEitetiveasol (WA jamdnifiguiredete receive

st RSkl "LRIRE 0 SR MISES hhes! BOLGR Ok e Wi
compr®éng: condition that the indicator is enpty.

a processor conﬁgured to receiﬁe a beacon, from an AP, wherein
the beacon includes an indicator that indicates a presence of assistance data in
the beacon on a condition that the indicator is filled, wherein the assistance
. data is included in an extended beacon frame and includes channel

information, and wherein the indicator indicates an absence of assistance data

in the beacon on a condition that the indicator is empty.

13. The WTRU of claim 12 wherein the processor is configured to

include, in the extended beacon frame, information relating to at least one

access mode associated with a neighborihg AP.

14. The WTRU of claim 13 wherein the processor is configured to
receive information related to an access mode, and wherein the access mode

includes an Institute of Electrical and Electronics Engineers (IEEE) 802.11

access mode.

15. The WTRU of claim 13 wherein the processor is configured to

receive information related to an access mode, and wherein the access mode

=171 -



20. The nethod of claim 19 wherein the extended
beacon frane includes information relating to at

| east one access npbde associated with the nei ghboring
AP. 21. The nethod of claim 20 wherein the at

| east one access node is an Institute of Electrica
and El ectronics Engineers (I EEE) 802. 11 access node.
22. The nmethod of claim 20 wherein the at | east one

»i

e A

rate diggglesequence spreadrpREGHERRD

di recti on sequence spread E[R%?bgggb |(‘ﬁ|‘_| - DSSS) access

‘wherein the
channel information includes a channel on which the
nei ghboring AP is found. 24. The et hod of

cl aim 19 wherein obtaining neighbor informtion

nel at Thg WORLhef rihigh o wigeral ilne pudesssor is further configured
recei ving nei ghbor information fromat |east one WIRU '
associated with the AP. 25. The net hod of

to:
© cl aim 19 wherein obtaining neighbor informtion
relating;to,t | 29 ABohBE! UStBSmARALASH Re AP; and
nei ghlb%r 1Yen?g?§gt@|§%g@gg§%ﬂ%r onl1gt he nei ghboring AP;
and transmit neighbor information to the AP.
17. The WTRU of claim 12 wherein the processor is further configured
to: _
request additional neighbor information from a second WTRU; and
receive the additional neighbor information in response to the
request.

18. The WTRU of claim 12, wherein the processor is configured to

receive an indicator that is a one bit indicator in length.

19. A method for providing assistance data relating to neighboring

access points {(AP)s to a wireless transmit/receive unit (WTRU), the method

comprising;:

obtaining neighbor information relating to a neighboring AP;
generating assistance data based on the neighbor information; and

broadcasting a beacon that includes an indicator that indicates a

12 -



recei ving nei ghbor information data fron1ne|ghbor|ng
AP. 26. The method of claim19 wherein obtaining
nei ghbor information includes: receiving nei ghbor

information fromthe nei ghboring AP. . 27. The
met hod of claim 19 wherein the indicator is a one bit
i ndi cator in |ength. - 28. A nethod for

receiving froman access point (AP) assistance data

L2 ri
presezacg? ﬁ’g &sgbs gngee d%I%QOIH itk B?é@?\ﬁ?ﬁ gr%cﬁ'gélgigégl)nthéﬂ"ﬂle indicator is

i ncl udes, an i nd| cat that i n ates a
filled,, Fagreith e %aag@sapﬁe%ﬁéamwﬁ % Bt Pragon frame and
i ndi cator is filled, wherein the aSSI st ance 1?ata is
includescthateaeli mfermeaiiosn dowl phwrsi thatBdirdor Aefirgies an absence
channel information, and wherein the indicator
of assisighcatiasa an thbdemrencdn aswirstifiodhdatthei indicaioninempty.
on a condition that the indicator is enpty. 29. The
nmet hod of claim 28 wherein the extended beacon frane
N ncI udes information relating to at |east one access

ne%?lﬁo @41%{!" \g?i{ml%égl% 161 QRQEINAAR extended 3Beacon frame

wherein the at | east one
| nst t e ,of FEl
s BT TR Al H s g i

neighboring AP.

21. ‘The method of claim 20 wherein the at least one access mode is an

institute of Electrical and Electronics Engineers (IEEE) 802.11 access mode.

22. The method of claim 20 wherein the at least one access mode
inclhudes an Institute of Electrical and Electronics Engineers (IEEE) 802.xx high

rate direction sequence spread spectrum (HR-DSSS) access mode.

23.  The method of claim 19 wherein the channel information includes

a channel on which the neighboring AP is found.

24. The method of claim 19 wherein obtaining neighbor information

relating to the neighboring AP includes:

receiving neighbor information from at least one WTRU

associated with the AP.

-13-



31. The nethod of claim29 wherein the at | east one
access node includes an Institute of Electrical and
El ectroni cs Engineers (I EEE) 802.xx high rate

di rection sequence spread spectrum (HR-DSSS) access

node. 32. The nmethod of claim 28 wherein the
channel information includes a channel on which the
nei ghboring AP is found. 33. The net hod of

cl ai m 28 ‘wher ei n obt ai ni ng nei ghbor information
relating to the neighboring AP includes: receiving
nei ghbor information from at, | east one w rel

e . .
@Bans el FEEBPUCOL FIAITR | N RUPCHIE SR AL PPN gormation
34. The nethod of claim28 wherein obtaining neighbor
relatinignfoothmtiemh broring Akyintauthe: nei ghbori ng AP i ncl udes:
requesting nei ghbor information data fromthe
nei ghbor i ngec\Rsstamngl riedghbut rigiarenafidoodataf omathemeighboring
data from the nei ghboring AR )
AP; and

receiving neighbor information data from neighboring AP.

26. The method of claim 19 wherein obtaining neighbor information

includes:

receiving neighbor information from the neighboring AP.

27. The method of claim 19 wherein the indicator is a one bit_indicator

in length.

28. A method for receiving from an access point (AP} assistance data
relating to neighboring access points (APs), the method comprising:
| receiving a beacon that includes an indicator that indicates a presence of
assistanée data in the beacon on a condition that the indicator is filled,
wherein the aSSiSta.;[lC;e data is included in an extended beacon frame and
includes channel information, and wherein the indicator indicates an absence

of assistance data in the beacon on a condition that the indicator is empty.

20  The method of claim 28 wherein the extended beacon frame
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35. The nethod of claim 28 wherein obtaining nei ghbor
information for assisting data includes: receiving
nei ghbor information fromthe nei ghboring AP.

36. The nethod of claim28 wherein the indicator is a
one bit indicator in |ength. +37. An access
poi nt (AP) configured to provide assistance data

rel ating to neighboring access points (APs), the AP

s % ECEFEE AR i e

AP and to periodically broadcast a nessage that
neighbadngddd an i ndicator that indicates a presence of

assi stance data in the nessage on a condition that

the indicator is filled, wherein the assistance data

i ncl udes a nunber of nei ghbor APs, identities (IDs)

0. eaThen@ie gD lof ABini 2O whereihothicsdti least ang access mode is an

informati on relating to the access node of each AP.

Institﬁ)’!% {ég&ﬁsél& FARSHbAIICEA LM Retd (TEEBMBVL. 11 access mode.

tont i gur to receive assistance data relating to
nei ghbori ng access points (AP)s, the WIRU conpri si ng:
a receiver configured to periodically receive a

nessage t hat cl cat.or ..t hat nd| C

S’rlese&‘@é B%eﬂaea 9? éﬁ d%ét)a TifRetiedts eas(‘)c 8‘}18 "adtess mode

condition that the indicator is fjll.ed, V\,her g hich
includgssinslestitaitd of Elechusaland KleempaicsFngizieghy g‘{é}‘;ﬂé’s 02.xx hig

identities (IDs) of each neighbor AP, timng

- rate direé@bhdegicane sprdad rﬁp@tcmaxdeR@%SB}r@Ccte@Stm@dac cess
node of each AP.

39 The method of claim 28 wherein the channel information includes

a channel on ﬂvhich the neighbofm'g AP is found.

.33. The method of claim 28 wherein obtaining neighbor information

relating to the neighboring AP includes:

receiving neighbor information from at least one wireless

 transmit/receive unit (WTRU) associated with the AP.

34. The method of clairﬁ 28 wherein obtaining neighbor information

relating to the neighboring AP includes:
requesting neighbor information data from the neighboring
AP; and

receiving neighbor information data from the neighboring AP.



METHOD AND SYSTEM FOR DELI VERY OF ASSI STANCE DATA
ABSTRACT A nethod and systemis disclosed for

provi di ng assistance data to wirel ess
transmt/receive units (WIRUs). The assistance data

i ncludes information regardi ng the access points

nei ghbori ng access points. The assistance data is
transmtted to WIRUs using nulticast and/ or broadcast
type signaling and facilitates ring and handover of
WRUs from one access point to another. Figure 3

35. The method of claim 28 wherein obtaining neighbor information for

assisting data includes:

receiving neighbor information from the neighboring AP.

36. The method of claim 28 wherein the indicator is a one bit indicator

in length.

| 37. An acceskspoi_nt (AP) configured to prbvide assistance data relating
to neighboring a(;cess points (APs), the AP comprising:

a processor configured to oﬁtain neighbor information relating to a
neighboring AP and to periodically bfoadéast a message that includes an
indicator that indicates a presence of assistance data in the mes.sage on a
condition that the indicator is filled, wherein the assistance data includes a
number of neighboi' APs, identities (IDs) of each neighbor ‘AP, timing

information, and information relating to the access mode of each AP.

38. A wireless transmit/receive unit (WTRU) configured to receive
assistance data relating to neighboring access points (AP)s, the WTRU
comprising:

a receiver configured to periodically receive a message that
includes an indicator that indicates a presence of assistance data m the

message on a condition that the indicator is filled, wherein the assistance data
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includes a number of neighbor APs, identities {IDs} of each neighbor AP, timing

information, and information relating to the access mode of each AP.
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