[ 0001] RESOURCE ALLOCATI ONI N MULTI - ACCESS PO NT

wo 2WdAELERS NETWORKS [ 0002] FIELD OF 1 NVENTI ON ],0%1',1@932
present invention relates generally towi reless loca
area networks (W.ANs), and nore particularly, to
nmet hods for allocating radio resources in a W.AN.

[ 0004] BACKGRQU d standards
[0001]such as | EEE 80%&6%b§w@%@o$?gi nal |y

desi gnedMULTEAGCESS POINTEWIRBLESS NETHEORKSS S
anong all users in accessing the wireless nmedium This

meant that little consideration was put on providing
t he neans by whi chgual] i (QS) could be
[Oooz]guar anteed to userﬁ'?i‘%w\/\wrmﬁ@i fferences
[0003]0et Weqhe@reséBANVERTTBA rElaREs S8aedall§eb wirdlbsh 186al area networks
considered. As the desire for using WLAN systens to

(WLANs)pord nQus-phriticehadppta vsathods f¢s atlocaténg/ondio Geoureds in a
WLAN(SVO P) and real-tine video applications) grew,
tandardi zati on bodi es such as 802. |lie were fornmed to
address the issue. [0006] The 802. lie standard
i ncl udes the required nechani sms and signaling by
[0004]whi ch an AP and its SBAGKGROYENDNf or mati on about the

o0y FREBRLS g S SO, 8 2 v
oriinlfy BATPLSSe O oif SHERIRAIRE e TEGI Ageer o

accessiny thewringless haddivwel| Thisi ieaht dkht Vietle Rrgnbideration was put on
resE@eﬁit ive QOS required by each STA. [0007] Wat the

providing Himeana byrvohichonsilidz of gervice Qydrcerd haguatattesd o users
or by %Irhich the differences between QoS requirements of each user could be

. considered. As the desire for using WLAN systems to support QoS-driven
applications (such as Voice Over IP (VOIP) and real-time video applications) grew,
standardization bodies such as 802.11e were formed to address the issue.

[0006] The 802.11e standard includes the required mechanisms and signaling
by which an AP and its STA exchange information about the user’s application
requirements and the AP’s ability to allocate the required radio resources to the
STA. In other words, 802.11e standardized the mechanisms that allow one AP to
allocate radio resources to STAs in a manner that would aim at delivering the
respective QoS required by each STA.

[0007] What the standard has not considered is a system that consists of
multiple co-channel APs deployed in such proximity that they Would share the
wireless medium. In such scenario, it is not sufficient for an AP receiving a radio
resource allocation request from a STA to only consider the radio resources it has
already allocated to the STAs that are associated to that AP. Doing so would result

in having multiple APs allocating the same radio resources to different STAs, which
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mul ti pl e co-channel APs deployed in such proximty

that they would share the wireless nedium 1In such
woeeewandsg it is not sufficient for an AP recePeTNG2@6/016932

radi o resource allocation request froma STAto only

consider the radio resources it has already allocated

t ocl at ed t t  AP. in Q.
woud P BT hEt Bl RSA0RE fded ot By Pt poor
QoS feeale ST shd1e8® ¥hé eBahReldi f f erent STAs, whi chwoul d

defeat the purpose of radio resource allocation and

woul d translate into poor QS for all STAs sharing the
hannel . [0008] SUMVARY J is invention
{0008 S

ircunvents the probl em*™ above by providing

[0009];:1 e NER{I3RhPEmtiA Qir&ﬁ&%@hf&%leeb%ﬁ?mrﬁ tHe%@ﬁBé{’iA ﬁﬁoxéen%y B§oviding

| ocation i nformati on can ared anong APs

the mebhahisars and edgnalomg hyl Which AGoures allogatibn dnfbrmation can be
| 1 ocate_radio resqurces anong APs. 1 includes

shared g AR AR byh Sifly opeeoemsprtsEol regignal and allocate

radio A8so e@%m@?grﬁml;? %Ai%cp.gc?etes J ﬂ?et@é&é an<iJ S1 élglgg At%%t can be

can share iIn ion re 0o radi o resvur

implemehoedin an AR anwek0, afidaERnVAP statlohYSTA), By WhRhAPs can share
ignals and allgcates radi o resources between APs.

inf°mfm}’elﬂ_“ﬁ3e§%@iﬂ sesairse plgenidan berween themaelvee anddy which
the A(g g%ﬁ%ﬁhﬁ%lf&%&eﬁdgg g?ﬁloglﬁg?%%%wﬁc des the step of

Fesource a froma first

[0010JAP t 0 ARimdiBadfoP BRafinBaiadi redRdd h1l0cS86R RAfIFRIARMA between
for shari nglradl 0 resource allocation information

APs irhe WeAN inpludes thewstepobergiding bgsaueqe eBoiatipn Bformetion from a
fi “ﬁ“é)oc teio i nformation by a first AP froma second AP.

1St A, %@ Bﬁgoﬁﬁoﬂ&rpfgﬁds to the request by sending

[0011]{ 88 25{& Qeddd P n3dthen %F;s‘?ﬁ?ﬁfgl PAdiloOrdsBfirdd ARbefton information

A third netho or sharing radi o resource
betweah IAdtsiini oW L.ANdvegins by requesting resource allocation information by a

first AP from a second AP. The second AP responds to the request by sending
resource allocation information to the first AP.

[0012] A third method for sharing radio resource allocation information
between APs in a WLAN begins by reporting resource allocation information from a
first AP to a centralized entity. Resource allocation information for the first AP is
requested by a second AP, the second AP querying the centralized entity. The
resource allocation information for the first AP is sent from the centralized entity to
the second AP.

[0013] A fourth method for sharing radio resource allocation information
between APs in a WLAN begins by reporting resource allocation information from a
first AP to a centralized entity. Resource allocation information for the first AP is

relayed to at least one other AP.



between APs in a W.LAN begins by reporting resource
allocation information froma first AP to a

woenisiadizged entity. Resource allocation infor rariusmo6/016932
for the first AP is requested by a second AP, the
second AP querying the centralized entity. The

[0014] €SOUTL &y 410‘810?611 ?H %&E% ent{r?pert ?AC{) q:% gl'l&c%%a@%ﬁﬁos resources

sent fromthe centralized y t'0 the Seco

among OBSn A aruleds Ivehhaded elot @bk ibRginBY GehbfRNE Gadio resource
. al | ocation information between APs in a W.ANbegi ns by
informadien fronya fissbdPde the A€o fadia reseureemategeqtiesteddyfd second AP
P a trahized aentity. Resource allocation
trom G AC, Bpd TR 18 HEonAR oo i s P s 8606t eaast
one other AP.[0014] A nmethod for an access controller
(AC) to allocate radi o resources anong APs in a

[0015Mi r el ess | GHAERDESGBIRGIQNOF HHEDRAWENGS g r adi o

oo16] 505, AR S0 LA A, LSk B0 Lot AC e
r

oo 9 S R R B g e

understepdiihednjinusiat witdi iy adcotdpmnying dirbwings wherethad
f fol | ow escriptjion of a preferred
[0017], Lg(r)n d itl*h,-}gﬁ%‘g Lds %VI @%%bgia\ga@rlx&f wﬁ@@fo@m@&g droadcast its radio
i ﬁﬁaﬂk ction with the acconpanyi ng
resouxgrggl%fo%g?ﬂmgbfel n: [°0017] Figure 1 is a flow diagram

[0018]of a Riphes2fion fiew ARagrhofadastiod fo¥ dradPoto RYALEE fesource
al lgcation information; [0018] Figure 2 is a flow

allocaipn dpimmsrtion frermagothar A AP to request resource

oorar ! 9, LS IR SRl AL S A SRR LA Sy
mana@tdsovréallonadh 1FsAHAGBnal | ocation information;

[0020] Figure 4 is a flow diagram of a second method using a centralized
entity to manage resource allocation information; and

[0021] Figure 5 is a flow diagram of a method using an AC to respond to a

resource allocation request.

[0022] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0023] Hereafter, the term “station” (STA) includes, but is not limited to, a
wireless transmit/receive unit (WTRU), a user equipment, a fixed or mobile
subscriber unit, a pager, or any other type of device capable of operating in a
wireless environment. When referred to hereafter, the term “access point” (AP)
includes, but is not limited to, a base station, a Node B, a site controller, or any

other type of interfacing device in a wireless environment.



[0020] Figure 4 is a flow diagramof a second net hod
using a centralized entity to nanage resource

wealb@c@adizen i nformation; and [0021] Figure 5 i sca/uskae/016932
di agram of a method using an AC to respond to a
resource allocation request. [0022] DETAILED

(0024PESCRETHEN, OF  THE PREFEREED, ENBED) MENES 96231 o

, cie UTETTIT S UdliTorT STA) T raues,” U

[0025n0t | iGéiadllyothérddottdeefifodat RASAS ML eh YRatiRishared between
WRU), a user ‘eq_l#agrrent, a fixed or nobile subscriber
i

, (WIR .
APs inphindes, dupdgopt 1 yo:ot her type of device capabl e of

00260y cardtl? "ThEtift pFTAR SRYe dED B iRgCrgRe Hepifiers to
distink8isABTAS FoheladiPothdr PREKe #hdld SRteR. NadSaBapld 0Fkhiéh a unique

controller, or any other type of interfacing device in
identifienis HheeNEA @ mdidressnefithe[SI®4] Radi o resource

10027 Goner 4P)y. TerAddurauar HoEbRbh DR ALIPGRIRLA e STA. An
exam;?lg %Z?e%%r@ﬁﬁlgaﬁ% 19% ?E%?_R(Z ezg@tg\?g '(?ﬂk())ggfaerc]il 1}&{?16 Sg:?otr(]lgées include
allocated tluee ugdipii fiers to di stinguish STAsfrom éach ot her

n the whole system An exanple _of such a uni

(0028} dent i(B] or Tie fReupey dhamalpsed fonen Skrand gtArsopiaged STA.

The radio ngso e Y I
0025 " ) 3, AP sk B8y R8Y By, TRl ot b o
betweg R 8F2, @sbeiasdPth sANP ahds@Ivthes AP ef a1k ocat ed

time units. [0028] (3) The frequency channel used by

[0030kkn AP (Bhd iThe Bstsefsicaglebrrimg\ARsobag sharg thnsapemedivgsas the
0, e RSREED 80 A P PRI L3 TSy
chann@Y @hlia £ certain proximity criterion is met. One example of a proximity
criterion is if at least one STA (AP or non-AP) from the BSS served by one AP can
hear ahove a certain threshold the signal transmitted by at least one STA (AP or
non-AP) from the BSS served by the other AP. This information can be obtained
from reports from STAs and/or be directly measured at the AP. '

[0031] (6) The radio resources that are used by each STA. Examples of

measures that can be used to express used radio resources include used time units or

a ratio (fraction or percentage) of used versus allocated radio resources.

[0032] (7)  The aggregated radio resources that an AP has allocated per
access category and/or total aggregated radio resources allocated by an AP.

[0033] (8) The aggregated radio resources that have been allocated and/or
used per access category in a given Basic Service Set (BSS) and/or total aggregated

radio resources used in a BSS.



[0030] (5) The list of neighboring APs that share the

same nmediumas the AP, if available. Two APs share the
weanw/me3sum i f they use the same frequency chagomaiS2@edi6932

if a certain proximty criterion is nmet. One exanple

of a proximty criterionis if at |east one STA (AP or

on- AP) ..fro the S served b P n. hear bove a
[0034o 't a1 (9t hr SXPeGIFRCe rbé(n ﬁi‘g‘ t?fk}‘ a%ftmeasures

that &%&I&M%@%Me%ﬁaﬂt&%mg&ﬁs &%%fsm%gngﬁd& Bfne jitter, time

other AP. This inforhation eotalne rom
lateney poackst érz@mrSﬂ’e%sthamglqmtb quduede tirhg, eteasured at the

oy 0 gl S5 e
in a @d&@fe?ss%nlééexﬂ%l;ﬁ}gfe aéc%§§’ '@CQE/EA S%oglﬁom%c?hd to the

aratio Ion or percen USG vers

differaht enhaecbd didtsibutsbelinasel a[c@éb%Z{EHGA) ﬁb]ﬁarﬁl@’r%ﬁé titht the AP
radi o resources that an AP has al |l ocat ed ger access

uses oxtesghroR slass (in §04i11aflpSegaswes arediadlededensse £mntegories). The
paranf 38 BRG0P P RSB a5 BB EPR05 KR 9 Rty botor

conteAfi6AIthe& ailsieRftion ﬁlt@rfgb.ih%ns Bae (ATERY) ViHeemBEtm A3 d maximum
and/ or total \% gregated radio resources used in a

contepHsnwogkws @) m&w;naeb),p@nd the él:arbi}méalm)omny (TXOP)

limnit ARt bl T (LT Yot AR AARFESS CIRLop Tt BRthap, 4 AP. The
inforthati®AChn HFS%kﬁfcll?dé q{utrﬁtlg n&tmﬁﬂl&@apw ﬁ%@ﬂnﬁﬂéﬂeru gs that

etc. [0035] (10) The QoS Confi gurati on Parameters use
wouldgllowewaRliffareeik AFslte synhchrmonize their QuSpdicied. tExdmaples of such
c1 s (CSMA) schene, this could correspond to the
1'“1eséﬁ1‘fflé?ent enhanced distributed channel access (EDCA)

[0036p2! anef er  sels, Ll s*h'A?mgPlt 8€8a5" nf Sea@g Q°s§1113'1?35e5 tfﬂhnEDCA

02. 11, QoS cl aSses are cces egorl es
paramatreamet of thad&Pithntibak ke ED@B\koﬁrﬁﬁiatoyy Q@Bgivliztest(he., the one

with the gqggésgld?ffgselzrﬁ:)és ti?lf E}{ee EDCA parameter set between QoS Access
Categories).

[0037] ii. Two APs sharing the same medium will use the EDCA
parameter set of the AP that has been active the longest.

[0038] iii. Two APs sharing the same medium will use the EDCA
parameter set of the AP that supports the most traffic.

[0039] It is noted that the above rules are exemplary, and that one skilled in
the art can readily create additional rules for synchronizing the QoS policies

between two APs.

[0040] Methods for sharing radio resource allocation information between APs

[0041] Figure 1 is a flow diagram of a method 100 for a first AP (AP1) 102 to

broadcast its radio resource allocation information to other APs (AP2, AP3) 104, 106.
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contention (the arbitration interfranme space (A FS)),

the m ni mrum and maxi num contenti on wi ndows (CWn n and
wOWHmx)19338nd the transmt opportunity (TXOP) | POTiUS2006/016932

paraneters can be different for each Access Category

Wi thin an AP. The information can also include, but it

AP1 10? fopc% il d1'i:$ ?es%%rg@%@%c%?fo%ﬁ%&%qatﬁ&ll ?@%O%Eépdl 10) and to

eren 0 synchronrze
AP3 106l(stei elslz)_Exaan es of such rules include: [0036] i
Two APs sharing the same nediumw || use the EDCA

[0042]par amétBl 198tcagmf bragdceast thearesoyzcea pHoeaddan information over the V

t, i.e. ith th
wirelefs B Gripapeneedorht FREepefitsal B7ater oLa thepaeiend of a
data Ao A 1R88d L 896% ﬂh%%)ls,tr{’tﬂﬁfoﬂ system 4h APt e R A do%lmhﬁ?catlon
same nmedium wi || use the EDCA paraneter set of the
protocohdt isasteidbat Ad?cll M ¢ameurthicasfeihte, 1nf@®138l]10m eithell mdmﬁlalally to

hari.n S Lumw || use th ar anet er
AP2 1§‘étanéffg?%§%ﬁp%¥ﬁdp gt @ %negpr%s‘fl’% (&) & srquradeast to
all avah?]alélézﬂﬂé ed that the above rules are exenplary, and
one skilled in the art can readily create

[0043]addi t iigate Rukes flbar disgnatin ofhh z2heihddh20086& aﬁ|AEI(A$)1) 202 to
bet ween twg APs. [0040] Methods for sharin
requesteresgieee allogetion gafowhynomtiron B@PMnARPEA—F@bZQF AP1 202

reque%%g%%& fl’ Iilglﬂg%gll)lg‘;v%fgla&%@?ﬁ] t?ém?%g?tg es og)QZ{e(ﬁr A.@2ije'é8(t)nds to
the reéf!: Qgi $é2fd1h iy reRbhifde 41shbioh iNRsrniAiten t0BD1 20% (step 212).

102 roadcasts its resource allocation

[0044)i nf or athothe aageestolstept2H)1a09 Ehed responree Gsdep (2k%pcan be
perforé}lq%)ol'&%i%xggﬁalﬁggrlpﬁﬁ? %I@%r?%% gﬁgﬁrﬁi? am(testleorraess 16 Iggyload of a data
frame; or broadcast over the distribution system using inter-AP communication
protocol.

[0045] -Figure 3 is a flow diagram of a method 300 using a centralized entity to
collect, store, and distribute resource allocation information. A centralized entity
302 requests resource allocation information from an AP (AP1) 304 (step 310). The
centralized entity 302 can include any type of centrally located entity, such as a
database, a smart node, or a dumb node. One skilled in the art could readily
envision other types of centralized entities that would operate in the same manner,
In one embodiment, the centralized entity 302 is located on a server, such that it can
contain resource allocation information for any STA in any BSS. It is noted that step
310 is an optional step, and the method 300 would operate in the same manner if
step 310 was e\liminated.

[0046] AP1 304 reports its resource allocation information to the centralized
entity 302 (step 312). AP1 304 reports the resource allocation information for all of

its associated STAs to the centralized entity 302. A second AP (AP2) 306 requests
-6-



wi rel ess nedi um usi ng managenent frames, control
frames, or as the payload of a data frane; or
wonomdassss over the distribution system using pPOTAIS2086/016932
comuni cation protocol. It is noted that APl 102 can
ui cast the information either individually to AP2 104

s BB i ) AL BB A PR e
314). The @ehtr@lizdt agitii 302 pesiohligdo 286 reghest by Behd¥ily) thlresource

to request resource allocation information from

allocatigntin miqmﬁz)AEbgBOMplAEZ)@Oﬁ deiepsiEB)r esour ce
0047 OO0 L5 R L R O 6B 21 hiralt antiy 1
couecﬁglst&@ghhar&iisﬁﬁw@aﬁés@ﬁrdeoalﬁ%aﬁ%%in(f&ﬁﬁ&tiaﬁ 2 cn®PAted entity

oth the request (step 210) and the response (step
402 regupytsomaoureepdlocetims dnfriegionafrageae &P (ABie404 Gbep dd0). It is

sote B0 S RS 98, S BB b cpprote i th

i3 ' : 4 Fi ' .

same GRTMRE YA IO SRR AR TP FAOH Bkl b Bty location

infornedidrete theteenéralised alitityr L0Rit(etepesiR Fheatdgalivah entity 402
information. A centralized enti 302 requests .

reports g6 i ara RN PHBR AR ABHATLAWA o 1 ABg jn taenetwork

[ [ af C i.ncl

a2 4GSR 10 o RTLL it oBL b BB SO0 TP on

the nedwerigrdr toalubgriond ofuxis NDties nékworkki [ 1 ed in the art
could_readily envision other types of centralized

[0048lent i t Teaddiden.ibelcantysdizad entity 102 cenmenthihe zesouree aliecation

. e dj t. .the cent i zed. entity, 302 is located on a ..

tnfornGHRGE IRl b B BR B T0RE e strite 1BF Sukilpdhnaium

with thaf BSB®ritethé APt RAHe S’I‘?{k\/sm% the Wirels8HedM@h with that
step 310 is an optional step, and the nmethod 300 woul d

BSS. Tie candeiachié¢nedsenbanigritie STA reporting to the AP the WLAN nodes

it can hear (above its deferring threshold) and having the AP report this information

back to the centralized entity as well as the list of the WLAN nodes that the AP can

hear.

[0049] Signaling and allocating radio resources among APs by an AC
[0050] Implementing centralized decision-making where an access controller

(AC) manages the radio resource allocation among co-channel BSSs can assist in
preventing APs that share the wireless medium from allocating more radio
resources than the channel can support.

[0051] A method 500 for using an AC to respond to a resource allocation
request is shown in Figure 5. The method 500 utilizes a STA 502, an AP 504, and an
AC 506 and begins with the AC 506 requesting resource allocation information from
the AP 504 (step 510). It is noted that step 510 is an optional step, and the method

-7-



step 310 was elimnated. [0046] API 304 reports its

resource allocation information to the centralized
wenvicyg3e2 (step 312). APl 304 reports the reBaUUS2006/016932

all ocation information for all of its associated STAs

to the centralized entity 302. A second AP (AP2) 306

eSOl C I .o | 1.0R:.£ 1.0 h
500 wh I BSERPULC L08R ol BRI "R 504 eporis
its res6@idd @lldcatidneinfornyai3oR t6 e AB06 GtéH 6 12E TURSSTA02 requests
sending the resource allocation information for API

resourged framAbe 486504 1(efersiby). Quosxpmple wf step i5d4air ApvB02.11e- |
commplizt HERN syl vinid sndprp sl STASHR Eauty sf ADBYS fame to

the APBb@rmation. A centralized entity 402 requests
resource allocation information froman AP (API) 404
[0052]( st ep TAEOAP 504 nmakestatesonate sllegtidiOrequesh tophe @506 (step

SR SRR R S AT -
e OB BHOFO BRI fom i

 STA 502(thr sieptdiel); esths AP 504 woabiting ithé anairit@f rhdio WBburces it is
404 to other APs in the network P2 406 and AP3 408;

allowegktonllpeate. Thearesaprsetallogation cpa a@ﬁAp inchidsddessl 504 faryarding,
partifiZy O ATk iy Bloh R HRA 8 ReSesiBg ickifgn reauest

receivéd® Zrazaths T 50L. resource all ocation infornation
relative to aQ&i:ven BSS only to the APs sharing the
[0053]wi r el dhe AERUNthen detemingSghsthemta #eeepier reiget Haresource

e SR eV v
analyztiﬁg MsONd0HBScdtiorf @ﬂfo‘i‘ﬁﬁ&id}gﬁ@&‘l&té& Froaf 81 dferent APs and

reshol d) and having the AP report this infornation
verifyingdk theoadded vesotired alleed tiontwduld allowdihle systento dffertsadisfactory

QoS tg er‘s %ﬁwggd I;‘:(I; g.h ﬁorh%s'%ﬁa% gl'rl]arheet%re' wireless medium with the STA
502 and the AP 504. The AC 506 replies to the AP 504 with a resource allocation
response (step 518). When the AC 506 responds to the allocation request from the
AP 504, the AC can accept or reject the resource allocation request from the AP 504
or provide a resources budget (e.g., an allocated time budget) to the AP 504
periodically or after the AC has been prompted for one (as shown in step 516).
Depending on the resource allocation response that the AP 504 receives from the AC
506, the AP 504 responds to the resource allocation request sent by the STA 502 and
allocates resources to the STA 502 (step 520).

[0054] 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 (without the other features and elements of the preferred
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[0049] Signaling and allocating radi o resources anong

APs by an AC [0050] Inplenenting centralized
wdeciesliigazs maki ng where an access control | er (AGLT/US2006/016932

manages the radi o resource all ocation anbng co-channe

BSSs can assist in preventing APs that share the

wi re] ess uwedi um f cat | et adi
embodfipERIT e Ehater s S ESERY SRS AR SRE s and
elemertidfgh8 Ppréferitanyesfiond to a resource allocation

request i s shown in Figure 5. The nmethod 500 utilizes

a STA502, an AP 504, and an AC506 and begins with the
AC 506 requestjng resourcegallocation ijnformation from
the AP 504 (step 510). It is noted that step 510 is an
optional step, and the nethod500 woul d operate in the
sane manner if step 510 was elimnated. AP 504 reports
its resource allocation information to the AC 506
(step 512). The STA 502 requests resources fromthe AP
504 (step 514). One exanple of step 514 in an 802.

i econpliant WLAN system woul d i nclude the STA 502
sendi ng an ADDTS frame to the AP 504. [0052] The AP
504 makes a resource allocation request to the AC 506
(step 516). The resource allocation request can

i nclude the AP 504 requesting a certain allocated tine
budget based upon an associ ation request it has.
received fromthe STA 502 (in step 514), or the AP 504
requesting the anount of radio resources it is allowed
to allocate. The resource allocation can al so include
the AP 504 forwarding, partially or entirely, the
information contained in the resource allocation
request received fromthe STA 502. [0053] The AC 506
then determ nes whether to accept or reject the
resource allocation request fromthe AP 504. This
determination is achieved by the AC 506



anal yzing resource allocation information collected

wo dobdiwidge different APs and verifying if the paqdc3006/016932
resource allocation would all ow the systemtooffer
satisfactory QS to the STA 502 and to all nodes that
share the wireless nmediumw th the STA 502 and the AP
504. The AC 506 replies {&ABMSAP 504 with a resource

I {on response (step 518). When the AC 506
What%eé%%%ﬁ%%?%)o the all ocation request fromthe AP 504,

tthe AZ fRithéd f@PEhOing ehaid rdddtréecalodtforainformhtion between
request fromthe AP 504 or provide a resources budget

access (points, (Adls) & aozietagstlpeed araagetiyork compraFingdine step of:
BEL5ab -l RS e RE Rt ke S0 othr

al l ocation response that the AP 504 receives fromthe

AC 506, the AP 504 responds tothe resource allocation
request sent by the STA502 and all ocates resources to

he S 502 (step 520Q0). [0054] Alth h.the featuyres | .
énd el é‘ﬁei‘ﬁ%tilﬁ\%i ergirb% ﬂta?}ﬁ‘eﬂt "BROTHIR Hhes GOPAINE istep is
| r . ér’%%gjj ' ticul ar conbi nati ons,

perfm@%@ﬁ%@t&?%&sﬁ e enege?ﬁ%g!nﬂ%g%%éed al one (w thout the
ot her features and el enents of the

gr ef erredenbodi_nments) or in variqus conhinations with .
rwi dheuingbadr ascoxtling doaplaimg) dnewheresn sspdagistep is

perfor#ng}rﬁgﬂ) ro%‘dc;sﬁ Gl ds clainmed is: 1. A method

aring radro resource allocation information
bet ween access points (APs) in a wireless |ocal area
network, conprising the step of: sending resource, )
41 | ocTheomethpdr aecording tontlaim dstwheralp the |seadingrfdep is

perfon?%ageéyeﬁ%ﬂégsﬁggrqggﬁp&da §&H {oq{ {]rngo}'r%a%iloiall a9 %’pa\l\ﬁgz{ 'of a data

frame.

5. The method according to claim 1, wherein the sending step is

performed by using an inter-AP communication protocol.

6. A method for sharing radio resource allocation information between
access points (APs) in a wireless local area network, comprising the steps of:

requesting resource allocation information by a first AP from a second AP;
and

responding to the request by the second AP sending resource allocation

information to the first AP.

7.  The method according to claim 6, wherein the responding step is

performed by broadcasting management frames.
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performed by broadcasting managenent franes. 3. The

met hod according to claim1, wherein the sending step
wo0@an$ssmed by broadcasting control franmes. 2CT/TIS2006/016932

met hod according to claim 1, wherein the sending step

is perfornmed by sending the resource allocation

informati on as a payload of a data frame. 5. The

h i | ai ) : _ : '
s portts: eted Sebfrded ¥ lrint G NSk RS AP th b step is
perfor%%ﬁ%ﬁ@wd@asbﬁlgﬁémgl framegharing radi o resource

ocation information between access points (APs) in )
8. wi r Bhesmethod|aceorsing dowdlekn Gomprereimghe respenspng step 1s

petor R i SSONE S ABAEER RO IES b it of

frame.request by the second AP sendi ng resource all ocation

information to the first AP. 7. The nmethod according
to claim®6, wherein the responding step is perforned

by broadcastjng managenent frangs.§. The thod .. .
&écor gmeéil@‘l?aﬂcﬁ? ling ey @Pﬁn{rge“ﬁt@é‘ﬁ%aﬂ%d'eﬁ’%rﬁhpg step 1s
f+f b ' ToJahe s. 9. The
verforfiE Ay H8e o, BUAPAT b BRBBRIDE prARORS 2. hondi ng
step is perfornmed by sending the resource allocation

information as a payload of a data frame. 10, The,
At hod mesbediferysharing andicrespyesepHoeation ixfosmatioy between

accessé%oiﬁ@iz@f?s% r1}; o v@?r%lggé lggaitln%eg r}leitgvto?l[:,' &%ﬁﬁ%h%agtbf}@ of:
reporting resource allocation information from a first AP to a centralized
entity;
storing the resource allocation information in the centralized entity;
requesting resource allocation information for the first AP by a second AP, the
second AP querying the centralized entity; and
sending resource allocation information for the first AP from the centralized

entity to the second AP.

12. The method according to claim 11, wherein the centralized entity is a

database.

13. The method according to claim 11, further comprising the step of
requesting resource allocation information from the first AP by the centralized

entity.

14. A method for sharing radio resource allocation information between

access points (APs) in a wireless local area network, comprising the steps of:
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11. A nmethod for sharing radio resource allocation

i nformati on between access points (APs) in a wrel ess
woOaeml112a38a net wor k, conprising the steps of: pPepaski06m16932

resource allocation information froma first AP to a

centralized entit storing the resource allocation

ineporting |respun¢et&lé)caélnnrmmm@tlemfmm a fiagtidH te@ centralized
resource allocation information for the first AP by a

entitysecondAP, the second AP querying the centralized

eé%hh t ?Q@s&ﬁ'&g'a'ﬂﬂ)céﬁ§ﬂ Yhicenfitl RERT HNed i Q58 éxﬁﬁty; and
for t irst AP fromthe centralized entity to the
semndgAthe ¥2sodfite aBodadibradofordiatiprt doclthienfitst, AP from the
erein.the c ntrallz ty is a database. 13. The
centr%eﬂcﬁ?tgé’ct@r ﬁ@Sti‘bn‘tP‘g? Aiﬁ further conprising the
step of requesting resource aI | ocati on information
fromthe first AP by the centralized entity. 14. A
s, hodMi@methad aogrdad to claiauds eviairbiicttid @htralized entity is a
i nfornmation between access points (APs) in a wireless
databasgeal area networKk, conprising the steps of:reporting
resource allocation information froma first AP to a
centralized entity; storing the resource aIIocation

| 1, or MEfd Adthod hé@raRY todllaime 14 ewhetdin tRBGel: a?'n
the resource allocation information for the rst

frequestiveg cesnurae iatlodation iinformatiom fordde forsé AR byra s@ond AP;
15. The nmethod according to claim 14, wherein the
centralized entity is a database.

sending the resource allocation information for the first AP from the

1ncludes
and
centralized entity to the second AP.

17.  The method according to claim 14, wherein the relaying step includes:
sending the resource allocation information for the first AP from the

centralized entity to all other APs in the network.

18. The method according to claim 14, wherein the relaying step includes:
sending the resource allocation information for the first AP from the
centralized entity to other APs that share the wireless medium with the basic

service set of the first AP.
19. The method according to claim 14, further comprising the step of

requesting resource allocation information from the first AP by the centralized

entity.

-12-



16. The nmethod according to claim 14, wherein the

relaying step includes: requesting resource allocation
wonb@ymedsson for the first AP by a second AP, a0W/US2006/016932

sending the resource allocation information for the

first AP fromthe centralized entity to the second AP.

120. Thh methmb farcenraticass contwbEem(AL) tahelledate titadio resources

among; S oS PSR EST it FareleSs IO AP G AR camprifig the stops of:
%Bbfﬁhg {-Sglf?ex?sbﬁ%e 1ﬁftﬁjn|1at%xf[' ?forﬁpi AP tb e REEMOT K.

The™ net accordi ng toclaim 14, wherein the
rsabbayi.gm@eabemncncﬂllwa’aon snfudtmag:ldth tlesAdhce

ehvp g dadiasoyees bt merARBeomiige Abered i he
ek BbEGH e B Ral4 PodolifcdiaRbieSChY ke AT Of the

acc to claim 14,
further conprising the step of requestlng resource
allocation information fromthe first AP by the

ceht r al'he saethad t%ﬂCQ‘(Sim& teerchuan 1), Hthezeimedbe radio resource
ntore LA A0 Gfet 6%abBy B SGPYTo RE S SRCU AT g a st or

statmﬁ@ TBTAS) BSsdcited! BPtheCAP, FaMiarekhrdeddhat haseWeet allocated to

information froman AP to the AC, stori ng t he resource
each 3I'A essadiated tafthe i, iradio msomes\thatr@qw@g |btsr@aph$|T¢X associated

to the ljglg% b Apa %’g@g%@&%&ﬁ%&h : t@% d eTéﬁE ‘%}/gp 8g:gth d radio
resouf‘l:“e% UsEh 78 alih i ?éﬁlc%%et \QF&;c%.ﬂédttB%hé 9@’ Oaﬂtﬁﬁ{élﬂt?ﬁlty of service

ormation I ncludes at | east one I'tem’selected from
experieneed byugachBEA sissomatad tosthei AP. of

22.  The method according to claim 20, wherein the requesting step includes
requesting an allocated time budget by the AP, the requested time budget based on

an association request from a station attempting to associate to the AP.

23. The method according to claim 22, wherein the responding step

includes accepting the requested time budget.

24. The method according to claim 22, wherein the responding step

includes rejecting the requested time budget.

25.  The method according to claim 20, wherein the requesting step includes

the AP requesting the amount of radio resources it is allowed to allocate.
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stations (STAs) associated to the AP, radi o resources

t hat have been allocated to each STAassociated to the
WARoor1aghiz3® resources that are used by each PCT/US2006/016932

STAassoci ated tothe AP, the aggregated radi o resources

al l ocated by the AP, the aggregated radi o resources_

B6ed Mheantedbod areoxdivg tetclaizs b, avhearain the respongding step

; the_quality of serwvi X j enced by each STA

includgg alies %%XFHn?%Edﬂ9€g2§¥?$ﬁg met hod according toclaim
20, wherein the requesting step includes requesting an
al l ocated tine budget by the AP, the requested tine

BAdgeTheasethad sxpomiisgdivatlaim 2@qfiesher compaisnattherstep of

attenpting to associgte tqQ the AP The net hod. .

requesiingFaFPHECS dlleqagion BYormakeR E‘FP“P fihe 5’2‘% Z%REP ﬁ@ng'iai*&ed entity.
i ncl udes accepting the requested tinme budget. 24. The
nmet hod according to claim 22, wherein the respondi ng
step includes rejecting the requested tinme budget. 25.
The net hod according to claim20, wherein the
requesting step includes the AP requesting the anount
of radio resources it is allowed to allocate.26. The
met hod according to claim25, wherein the responding
step includes allocating a tinme budget to the AP. 27.
The nmet hod according to claim 20, further conprising
the step of requesting resource allocation infornation
fromthe AP by the centralized entity.
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