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W RELESS ACCESS PO NT METHODS AND APPARATUS FOR
REDUCED PONER CONSUMPTI ON AND COST BACKGROUND Fi el d of
wo besAeabnol ogy The present application rel at eBCT/CA2005/000447
generally to wirel ess comuni cati on networks and
devi ces, such as | EEE 802.1 1-conpliant wreless |ocal
ar ea neWVREKESS WOMESS BOINTMETHEODSDENTr APPARATIIS t he
Rel at ed ATOR REDUCBDE @WER €ONSUMPTEON ANBTCOINI €S
Engi neers (I EEE) 802.1 1 Wrel ess Local Area Network
(WLAN) conpliant devices, such as 802.1 1la, 802.1 1b,
802. Hg, dual - band, et c BAGKGROUNRr e beconi ng

incPr.e1 Si I]y 0 uI ar. Such | EEE 802.1 1-based W.ANs
e—%ﬁ%—%@ﬂ‘g—ﬁ%s& ve depl oynment which wl|
conltherptesehhmﬂﬁh@@ﬂ rdldies fatallgas aeitoless @6ainh Gt detworks and
offer 802.1 1 W.AN connectivity are often referred to
devigss, sish ssol BEE 8RR ecommliants whtsiass Jogahruga apevarks [(WAedNs) and
devfcgs provi de wi rel ess connections with nobile
conmuni cation devices. In these environnents, Extended
Service Set (ESS) nesh networking nmay provi de the AP
|nterconnect| on needed to backhaul traffic in and out
of LRgsedptinafdheRelatedAtber f or m mesh-1i ke traffic
r elIﬁ‘M ti}g- ofSBie lngn&)%tl(%]%ro)ﬁcg &gr MHF%IEZ%%ZAPS\WE%SS Local
becom ng a rea |ty i n these enviTonne
Ared MNgsyor{WHORN ] cdmpllhNdedtest suwh ast8i02 1 1 acB0aMmbo 02 51 gESSal band,

nesh networks and is applicable to battery-powere
ctc. RBEI0es, it DEEOTH B IRETGINTERY BpeHBE o SHILFER G3r 1;:11%# WLANs are

Aundéﬁ%bﬂn@ Q%b&%ﬁfeuhe aQH@ntaQ ich| Qﬂ o RARIEI iR gﬁﬁ‘%oﬁf‘%e next decade.

di'scussi on rega ding such w re ess tec gies are
Locatiansitbi dbfien 80 é1 VALADWomgeqivitly iaceao ftonsferfel] to Bs “Aokapdts,” where

and M awa, " ity Analysis brid
acof RN RD. B et P eI ertirelom e oBBEsiAnar Wiy mobile
comBimi@GoMaeases The 11th | EEE I nternational Synposium

on Personal, | ndoor and Mbile Radi o Communi cati ons

( PI/EEs@ e@0onmeants, i tedded Sefa e 81 (ESS) ImeshOGOworkR]g ay provide

v oH G an ) erj.ee. ) vel
the B pcelcoiertoAdte Kl ook GG Iy S ko paci e g pag peromm
mesh ke AR UIRA A6, "Sdlﬁ&'ﬁdWWWle@ﬁAP@ Afe BYREming a reality
Net wor ki ng Conf erence ' 2000), volune 2, pages
in thesg envigonmenypas wed) 'f,husQaa@Ogdd LAN; solugign whigly accommodates

ESS'IH%S%Q{GR’%&QS gfcl Jé%hﬁ lcd%%dto%%tg}glcpola?ergy AP\J S’s{lms th%'l;en\tvﬂich operate

ernati on erence on
under solar power, would be useful.

Some additional background and discussion regarding such wireless technologies
are provided in the following publications: [1] T. Adachi and M. Nakagawa, “Capacity
Analysis For A Hybrid Indoor Mobile Communication System Using Cellular and Ad-hoc
Modes,” The 11th IEEE International Symposium on Personal, Indoor and Mobile Radio
Communications (PIMRC’2000), volume 2, pages 767-771, 2000; [2] X. Wu, SH.G.
Chan, and B. Mukherjee. Madf, “A Novel Approach To Add An Ad-hoc Overlay On A
Fixed Cellular Infrastructure,” IEEE Wireless Communications and Networking
Conference (WCNC'2000), volume 2, pages 549-554, 2000; [3] C. Qiao and H. Wu. Icar,
“An Integrated Cellular And Ad-hoc Relay System,” Ninth International Conference on
Computer Communications and Networks, pages 154-161, 2000; [4] Y-D. Lin and Y-C.

Hsu, “Multihop Cellular: A New Architecture For Wireless Communications,” JEEE
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Comput er Communi cations and Networ ks, pages 154- 161,
2000; [4] Y-D. Lin and Y-C. Hsu, "Multihop Cellular: A
woNeowsHoabs t ect ure For Wrel ess Conmuni cat i ons, BCT/CA2005/000447
| EEEI NFOCOM 2000, vol une 3, pages 1273- 1282, 2000;
5] B.S. Manoj R Anant hapadnmanabha and C. S.R Mirthy,
M ha@00Celvollrae Blet pageks: 127&e12;8@;:hi20@@;t usé M§. Manoj R.

aaﬁ*” ePate 3o R Ao BTGt Gl Ten RRtrorkhs T o arhitecture

And/ RloMifBg ProtBasI§s @@IEEﬁgterr%%ﬂal ‘ﬁ'ﬁrl&qo}_tunRgHS}eersclnai Indoor and
Band, and S. McLaughlin, "Capacit

MobiteRadip §arinmiitioanpohmm2 tpagex GV&F G832, 20p1;4 6pFcRsesse, 1. Band,

R DAL T 0 e S5 A 56yt

Access NOD‘MQ@' N@tvﬂﬂﬁs Rn T&RepMA, Bas¥ 10 YVIEME  Inrernational
Capabl it Next GCeneration GSM Cel I'ul ar “Net wor ks,

Conferencepert w@mﬁmm 22 dRk G. phgléggdou apd FRbTafaeglli, “On The

ReISY b o Vet ittt oo Gt Bityrorks, R Personar

ContrdiniesionsChages 4R€4ﬂ1; IRebrub€E D00 15 g8] Me PR Nillelmivy 5 STikty aﬁfi N. H.
[11inaois, January 2003; [9] R S. Chang, W’Y. Chen, and
Vaidyag“A\iyprid Nytwqré Iypplegiea loméliw\ExtRndvmfrastmtgre Reaehe Technical

repoﬁ%@ﬁ@eﬁgl )pgggggmyej%gffﬁ%a%qogw@g ri?gf@%an 5%"? éhoe%g and Y.F. Wen,

“HyGhd hWiirie e rthwaﬂd Prbtodadd, az/@lElr T rarBﬁcSttdnlsO&h AsmicalBd T echnology,

Cellul a
5250 T g RSN oL oy g Kog oo, Col Ll i
“Poﬂ-i‘ér?o/%%lsted' RA0Qng a0 MaRlb&r d'}%ages 1513@ g\?(glgMA Cellular

2002), "Lisbon, Portuga
Syst%pi’t éﬁtﬁelElﬂi)Mernptz&ncﬂl] SW¥osiului o Pérsonbls UndéoANan@ybbile Radio

Con&rn%m@%%w%@%eé %@?ﬁgﬁf@q prm\agésle?lé%%ib%EESegt%%nbﬁr 2002;

PSR B, O] TR oS 5 P

802.5t ahddsds Mepeatotypat ImylErentDicaf,'t IS?EEndaﬂedza{Mhalel(ésﬁ’éréwe on

| EEE Pr 6. The state efl e
CompRgTS T D Donahe & ke FHE DS or1o80 Fi CIRRUREE Standards
Depirehént] IBER D&Yt Yah@hraS Wikeldss BN HHIPRs§QLYEr KS. A

varj ety of systems have been considered, and these

sy $he pteort thp agireflegts oych laetnbta/snhst ashsidhest the indlséon of multlhop

o e PO B R R e

and d&bé lsbfaémls offesti diffe€ 0N Shel dasigl. ofSﬁl@etEl&%é&hleé@%@etﬂhﬁlple air
21 [3], [4], [5], [6], [7], and [8]. The system

inter F% Asther B thapeinfraptnictuig asprssant.i and pvirasherol kiAanddor cellular

s SR LTSRS0S B 41 AL ! A, o

systeai slefindie i bpewhént € 1 ruseh)ﬂw’ﬂfﬂnip hévokkitg té GenaBle dodtrAunications
licity Jraxi rum of two ad hoc hops may be used
wherigyehaadss piFaviBHR TAEEOTIBI USerpE LR alBIas SSTaSITERuER BhLS 15 also the

objedtRER oL UMert MARLY, thMhaintain simplicity, a maximum of two ad hoc hops may

be used between the end stations. In mobile assisted data forwarding (MADF) in

document [2], special forwarding channels are allocated from resources used by the
existing cellular network. These channels are then used for relaying traffic between cells.
The approach in ICAR of document [3] is similar to this approach, but utilizes special pre-
installed multihop relay stations to move traffic between cells. The mﬁltihop cellular
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docunent [2], special forwarding channels are
al l ocated fromresources used by the existing cellular
W ed0d094403 These channel s are then used for rel ByT/082005/000447
traffic between cells. The approach in I CAR of
docunent [3] is simlar to this approach, but utilizes
systspeuicatpopates metlahéredelaying i intip theelcaljulat atiwons sihgTdive same air

e B T b P 300 S i T 7
conét YOS il t e ldpBoR@IE &ﬂ\fenilﬂﬁlﬁg)fe%@es@%OHM%% Hfs?g—[l %}‘oposed in
(BSs nts

the cellular base stations as i n docu
docanent[[6] andrthiesystomodsstritied is idatunagnt {3]. t Inelospmentt {UAj,taymechanism

i | ti pl ( ODVA t [
reef i N PO R AL M SR ST PR Ausltugy petworks
with Budl GodeeEthtidnk0] In hidTBEHRARI & MehdiyedtitRfh may &}§la$' RESkhisefns for

assi sted rel ayi ng" was pr oposedﬂy?,or WCDMA' cel T ul ar
anothet whek shahistaiod satelltad dink thgeoroessunuspble hilnalyh émdocument [8), a

- iOn .rel ay transi ssi.ons r anot her :
desifif 37 BfosB 8L B IR aPE afes) SR B Bpbl® FShiifbed mutinop
networkiagl y, in docunment [8], a design is presented for

achi eving range extension using nobile station based

nuIWhH % needreraee ighnighat which mexbedsed & EH 804désWLANs to

WG y ] - ANs to.,enabl e
enaf N EGRYARE  B8fhel P ot e R pbrved power
saviags)iand/er ionet foviednylavebaniseh wa figsklaging/u@in gtadsige fQtidrinterface.

mul ti-channel traffic relaying using a single radio

interface. SUMVARY In one illustrative enbodi nent of
the present applicationg gntion- free period
i ndication is communica Wi rel ess access point

( AB) onoillusphtiseadmbodiméntrabhé presammpplicativn,ancetgstitioastree period
. ..wWithi.n a beacon fb a superfrane. The contentiaon-free _
indichlipy g SCRUPLEAEh OY o ETS1958 GO86%8 oAt (GHPJofo @ plurality of mobile
comfRAicaidd AByi i Gthntdne 1 i
_ _must refrai Eéfrevéﬂr%ﬁ{:g%m&%% g% :anég% hr ouégh Ttrﬁggd Jﬁ%ng% rﬁl(‘e%}emd
indicgtienndentifiesna plrdtod ellibf caentioh-ftdeepeigue Mithamayhich the mobile
devii nf or rtei.ro.n tius conmuni.cated. to Eggl r th_lm the nmobile .

GaVPRE SRR DTUPYErdrg thiolgh diy npg e ggatention period
subffifd B tie P@WRIraiONBESHMAIbRNs TeRiidIBU&S td BRd/or from the mobile

superframe, the wireless transceiver of the AP is
devigfisdbroygh atvoirelessdramscedvsn o€ thead P oDuringer phwartvonseradtion subframe

j F i on-free .pefiod. during which
o kSRR o B NI R B QLM LR s

modé hishgis at RastARArt dfthé BEntBRWRY fréPp& RIAVERIin@ WHIBI the thbBile devices
Wi rel ess transcei ver and ot her suitabl e subsystens

must gfrgin famsomgpwicyngdbnysh she HP. tIhehgpowercqsareaen mode, the
- - j - tate. ternativel
e85 OGP B Rl SPGB oPe 4
are pohecsidddwit or placedoaVelove poNser stati Alteidively] 6f OF 8HhbiAMion with
for the nobile devices may be comunicated to and/or
the wireless Jrgstrayer Aoing plased into theggpwer conservation mode, information for

the mobile devices may be communicated to and/or from another AP within a relay

subframe of the superframe which is at least part of the contention-free period during
which the mobile devices must refrain from communicating through the AP.
Advantageously, power consumption may be reduced in the AP and/or a single radio
interface in the AP may be utilized for communications.

The durations of the power conservation subframe and other subframes may be
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subfrane of the superfranme which is at |east part of

the contention-free period during which the nobile
walewsoedorust refrain from conmuni cati ng thr ourgtr/CAaz005/000447

AP. Advant ageously, power consunption may be reduced

in the AP and/or a single radio interface in the AP
fixedralyiribg opératioiz ef] dltemacioeiuviriadly atjastedl etradbot powng sabings with

t he power conservation subfrane and qt her subfranes

an affgyeetRagin dURS A - e Aiced eAPaciaY ofheariPyBIRYy be the minimum
t |

cord FRRSTLRIE L MAS SRAIGUAN MM WO ey

beingBervA® may be the m ni num capacity through which to

facjlitate co ni cati ons for the nobi | e devi ces
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throgu)ghjmalwmlesszPnrﬂaddtﬁnnmﬁmmebeatadom demnnmscatxbn dugimoh ljeg. for a
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pow@ﬂlwﬁs@t@ﬁﬁorﬁ E\%fﬁxﬂé‘?\&@{ the WP @fev@ettérﬁﬁnédﬂﬁa@kdl 8R the sfectéPELapacity.
a power conservation subfrane) for the AP are

The gemarymicasidn bhusattbnolrast 4 predefinssit @ﬁan@api'ap ito yhe Dhfered capacity such
on dur.ati el ati onshi

that, 33 TR RS 2D BB ifirePs 16 e A PR BR SO B liSo HebPBE™ The power

conseAREEH iratibh ABBINS a PréRfiGedTeIN GRhipad tRYI6EEle@Rapacity such that,
i ncreases. The power conservation duration also has a

as thgrodteedd wemt)elnatqamssﬁlﬁmowf EoRseoRfien é@lra@alpdecrr@z}sesuhﬁonnatlon

for tBQ%Obi%S otrrrﬁ%u Iit?c{ egevqgegqglc%}{lrﬁ&?{a?egls thhf%ep iit“lh use of a
conservatlon durati on decteases or et on of or e

wirel®ditt@scepveruwithiat t4oh c@inQfRatich CobIahd Qﬂ?t@dht Supetfgine for a
the AP with use of a wireless transceiver within each

plurddypf rup arfiagies s Wheicagash gronuRHCaigp Tubfiame fagythg communication
I | C

curl: B ¥ fle BURE 6 TR MR B8 OO R e

modéanithin teheh powvet esisetvation cebfvare of epdlasgerfrarhe od thophirality of

conservati on de within each power conservation )
supeETp§Sankhge 5 hPAtPBeFPSEYaleR SuREagP uhas) Flley pgy/er conservation
duraﬁb'rpeirf 6REESnatih) §hE sRALCHE &‘Pé@ﬁﬁ% ?HH‘&E&X@EA;%H? Uk '@ Fmining the
he power conserVvation ation. In one scenari o,
subﬁtam}: émrapsnsoareSIm@mmMg)rmheo cttuprand Q;mpaimnttyf toedAP. In another
et er m ni the subfr urations erforged gri or
Sce“?rb" SEE P nﬁapwsﬁsares chrﬁ i PReORgEAYe °&’ﬁ R Pl & bpihgsteps of
selec@xﬂg e JTRIE] REPLRS SRIISdQémtiRRgARe %Sfr%@rcﬁirht\/&lst OIn this latter
perform ei ther or both steps of selecting the offered
scen@'apahfp tlyratiois eficthe rsnbﬁﬁm@ rnh)eb@; virigbdyredjdsted divong opération of the
tter scenar durations of .the subfranes
AP 4 BoSe bt 3F Fa8 o) § o uline Rep SR rLIBERE The AP to
tradeof f power savings with the real-tine capacity

requi renent. BRI EF DESCRI PTI ON OF THE DRAW NGS
BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top down illustrative representation of the structure of a wireless

communication network or an 802.11-based wireless local area network (WLAN) having
wireless access points (APs) of the present application;
FIG. 2 is an exemplary schematic block diagram of a mobile communication
device (e.g. a mobile station) which operates in the 802.11-based WLAN of FIG. 1;
FIG. 3 is an exemplary schematic block diagram of an 802.11 wireless AP which
4
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FIG 1is atop dowm illustrative representation of

the structure of a wireless communi cati on network or
w@e080241031- based wirel ess | ocal area network Pa¥/GAR005/000447

having wi rel ess access points (APs) of the present

application; FIG 2 is an exenplary schematic bl ock
opeﬁte@gﬁamsolea -babd MELANOTFNGCRL | on device (e.g. a

nobi | e station) which operates in the 802.1 1-based

W ARGoft | Gformat mf@ tgpigad syperépmgpitdizgd Sehepmmuniqgtiprsin the

802%%‘15&1’%&125@%&1 v?h ﬁ_% {t;%' ﬁﬁ'&&@g Wgé &‘88&% ﬁawép%ohggvatlon

subﬁaym aatlag uplefidmermad utcohtedtsh ;ﬁ@rodcsohmme @ﬁhﬁl ons in the
1 1-based WLAN of FIG 1, where the superfrane
ha@ﬁ %@éc%ﬁhwc@ﬂpdﬁﬁ&rﬂble%ﬁg&thpé?tqf@ﬁer@uag therl ofFlGy. yand 3.
subfranme, and a contention period subfranme; and FIG 5
is a flowhart describing a method of operating the AP
of HDEEAIUEBHDESERIBET@NKBDTEESEHMREIDCEMBHHDMENTS

PREFERRI ENVBODI 0 illustrative enbodi ne .
'Ee ABe EE@%WG N&P«w‘i‘ B %frfﬂe Rreg g eBRbsasiang 3 é%‘ltﬁféfq“of%ﬂee period
mdléa@l@hclétdo%‘lﬁcﬁgmnb Qﬁ}éf% bééc@ssm g&ﬂ ﬂf%gﬁlﬁraﬂﬁ%} BF mobile

to a plurality of nmobile co at’i on device
commummahomalﬁwd@eawmkmn gdvh bemvbent iTbn- ¢Gr$@ltlpei’fre@dperlod indication

., L.ndi [ identif duratl i ntenti
idenifiE] § it o RucoulsSoort b peried Balin St e hapye, phices mus
refrdif %P&H%ﬁhl@@ﬁﬁ@%&d@hQHQ APt BurMg a Ebl{térﬁg)n%e?l@ﬁtsﬁﬁﬁérﬁg of the

period subframe of the superframe, information is
supesisameninéeration os gauiromidatedntot 4nd/arolbdrh ghel evdtglesdavimes tlylough a

rel ess trans er. of the AP. Du
wircishrai B P BRRF o B¢ * Phucs tsr i FRBRAT b supertrame,
the Wfrél’éb?scl%ﬁéeélv@f of the APid Slagdldaigrila pbiver orlReM@fion mode which is at
conservation node which is at |east part of the
leastorit erthe epntentiaefrprperind dnmngnidchhihsrmetile deyises gust refrain from
com%‘éyllc?ﬁr?% LH]J&I h\rl\tlgn% rA?JO %];tglé\? g%&@%?%% otnr}go&eh rﬂ%l"\glr;"eltegéetranscelver
and bﬂlﬁﬂﬁﬁﬁbl&@hbﬁﬁd@nﬁﬁ (eey. assotiarldl pRoedisy)sifel® APearg powered down or
associ at ed processor sieeof the AP are powered down or
placgs] HceROWAF ﬁOIEEWéPO% Sialser Hsmaively. £ran CAMbEIHaR MUEh {e wireless
transQFlvlepb&ﬁgtyl&%E iy WetdvaeP%oM‘éehﬁin%ﬁsmE, Cf@ﬁf’c‘)ﬁt%%n Rﬁ'tﬂg mobile
aced | e power conservation no ormat1 on
devié&srma)hbe norbiruaicdedi to eadfoe robe arcohern Al eadthada relayadfeame of the

I f f th
supe n;r ?V%é hles\rlaqlAlgﬁwlp%RI tﬁcéggqtg 5}%? eaeF S%I%)éiodurmgewhlch the mobile

deviCRNERN FRiid "Rén P&InhAGhiSiie nEhréMEt HCkhel A®. ”%Jaﬁta%@cydsﬁﬁspower

nmust refrain from conmunicatin hrough the Al
conspuhption agydesiedycqdanghe anwlfmta mnglnmgmmntmsf@hﬁcmdhe AP may be

ot e S PGBl ot

sub R m B@@fx\éatdugﬂ@;sefahamraﬂeén%ngr %H@I&?%ﬁlsféﬁ%ob@adeoff
fixed during operafion or alternatively, variably
powerdiaviwgewithantaffedebédpacity of the AP. The offered capacity of the AP may be

the minimum capacity through which to facilitate communications for the mobile devices
currently being served. Thus, in another illustrative embodiment of the present
application, an offered capacity for facilitating communications for a plurality of mobile
communication devices through the wireless AP is determined or selected. A
communication duration (e.g. for a contention period and/or relay subframe) and a power
conservation duration (e.g. for a power conservation subframe) for the AP are determined
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power savings with an offered capacity of the AP. The
of fered capacity of the AP may be the m ni num capacity

wo boosogtiosvhi ch to facilitate conmuni cati ons f oPCT/k&2005/000447
nobi | e devices currently being served. Thus, in
anot her illustrative enbodi nent of the present

basedRIN the 88168 cpAci®.  BREbnRRREAtIoh duPktiondfk laipgréddfii8d relationship
communi cations for a plurality of nobile comunication

to thfeoffered capacitygtuch eatway Hleesiferad capaciti tingraises,dthercommunication

el ect ed. communi cation. duratiaon . g.. fo . .
duraln P B PO snaresratio aPiioR s Jiade rafle e seasionship to
the 6f@18€ w;ﬁicit? Ruch! friat, | 3nthé @ffredf ApadityPiRvRAse8 Othe §iovadr icBiservation

subframe) tor_ the AP are determ nedbased on the )
duragien deereeses a pfermationTive theonabill epmpnicatinnaddvites ha sommunicated
egef | r I oRshi . er jty.su
rofEAE R LEL AL ISR 0% OIS EARAGh St e o
eachCsupBifrantafor arplerdlint o fsuperfiiegSwhere Ech foi@bnication subframe has

conservation duration al so has a predefined . . ]
the GagrraYRiEAIoR; yration: ({2n e Iherchandplici Wielessdrnsorarer inglapetbinto a
. o r
P AR Yith R B er e PANSIERASE Y Bich Ylpertrame of
the pluratiyiof superfracheys,i wherei each qrowenicoateevhtiohr aubdianehkasAfie power
Wth use of a wWireless trapnsceiver inthin eactjij .
CONSCRRHEM CBELOBN 1BUHIS SERATY 1B EYPS b &F!FstHifethe diicged capacity and
deteRhif[rRl thé ¥utfanfMEaGSRRS perfbificd Jﬁ%? o SAEPHR 65drh@sh of the AP.
subfrane has the communi cation duration.” On the other
In afcdhet, scetrgionPn@ beswre p@!qgssefrswértm APpdraoparative ¢o perfiowerither or
botn G 4 3lea e TR el Pl 40 RBERisFEK T Y hae duratons. 1
this JatReI RS thaViarLioA T teVWRbIEMBS Siatabé Ofarisblf AdjiRed during
has the power conservation duration. In one scenari o,

opergtien 2fithp4Pdp tradeaftrowie seviagnwith thareakiime cenacitrigequirement.
degey Ebé?gd LA %h%fé ha"s Qrk”aah‘;@”fs oﬁ‘iff&aﬁﬁ%? R R o2kl arca
to setu ancf operati on O]p he . Tn anot her scenari o,

networis OVLADNsE whidc esopesatdfe inhaccdidaaces withelnatitutee of &lectrical and
oth steps. of selecting the offered

f eith .
EleclHist Epyingira (D) SHend IngotdRecss e AERE $16s it FOWGCH Yy becomes
moréngiy di@hé,ebuﬁ%gaebrﬁmuhggﬁ%r Hil1oBS iREreh il ultl?tﬁllfez%ggﬁ)trorange

e vari ably adjusted during operation ©
extensiaraulf doveege enlmavemed. I baiterher sodalpowiersd imppemadntations, power

.requi,renent. In the decade there, has been a huge
savifgSgh [Heap KPS ACHES R @S T GO PEFe ORBEET ke (VL ANS)
Whiag NERIRES (ET-Bdsed Svitdlesd Ao b ARCHredricd dnfidithétSs Phtended for
El ectrical and El ectronics Engineers (IEEE) 802.1 1

use igtmpltispp dattary angEplaghattery powsradeanplicatiops b ddese types o€ wireless

I qui t 0 .l tih co ni catigns W Ll be .
APs P3G R it R A ¢Ph RE BT tbring vely and apmguickly
to pRividnbeeaitdodaktBinddoy dveragd @hhaiRemeRdin environments such as
i mpl ement ati ons, power savings in the wreless access
campyispsat yildpyes fomplexes, | apd opthem fasp sieploymeat segranigE Ipoan putdoor

camp 3880115 L P AR RS SRR Lk g

nighpawk ae A Pag¢si grc adcoadisg tol ltesgresenp @applidativn iceh @sduce the design and

operating costs for these types of situations. The wireless AP of the preferred embodiment
is also backward-compatible to a wide range of legacy IEEE 802.11 end stations and
existing wired access points. Special techniques are utilized to achieve such compatibility

and are described herein.
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APs have many practical applications and can be

depl oyed i nexpensively and very quickly to provide
whedos/oeuvzioor and i ndoor coverage enhancement PEIT/CA2005/000447

envi ronnents such as canpuses, buil ding conpl exes, and

ot her fast depl oynent scenarios. In an outdoor canpus

s ceAainditatdddn tiexBagkigRound 8€dtion| Whiteird heddbd erewaetniques that can be
be carried during the night and _an AP desi

nor mal |
used gt O g %aztlé Ve esorbleappirs o %anﬁia@alucrédwqﬁfet cir power
eS8/
conA, A0 R E080 bR ANETBLfl e wirts 4
perfert ot lerhinmed talfﬁ@reﬂngmkgl\ﬂrtﬂ usooPatinglecraio iatenade [n@resent

fJega | EEE 8 nd stations and exi sting wred
app %l@gs Fhansm 81@61 both %&)ﬁ pettons can be pehigied 1p ghe presence of

exishifh 146y e 862 MPahd ghﬂldﬁsxs@ﬂeb Ripfoy cribed herein.As
i cated I n the Background sect at are needed
ar eSpteeuﬁhmhl)q ubsset dtaectivan nizgy hswompllkﬁﬁa)ﬁ @@vettisiny\b Aldmtention-

o TR 85 B SR ST ECHE SRR cver

tho@ﬂ‘@oﬁ%ﬁtloﬂﬂﬁép IstatiBnPEE Hot plebiént W'Ard%ﬁi% ?F geﬁ&f £QUE8 to block
mul ti-channel traffic relaylng w th single

legaei@hd statioey frameusingthetrediprobserd, sy thc atlvewhsedaCF period sets the

m wher e of .t he Se funct ion
neo R AT et E (AL DT TG e n e Sy it e irless
AP o @fidr siitaf 4 powed @hd&Vatich ROQY fo? %ﬂ or?ﬁﬁ‘iﬂfft}ﬁ&@i: Ipériod N@8RT tune
obj ectives may be acconplished vertising a

its ré@ﬁtterﬁ ﬂléf@‘FfmééEE@F%OZﬂérﬁadw ¢hann@la@oﬁy pirposeapleperforming traffic
ansmtted by the wirel ess AP even
relaﬁﬁ%ﬂ% aglgnv}én ifonal CF stations are not present.

Ad\met ordginglyain€dndpe rjuppbss i ¥e $hd IEBE 08k 1 I gfivat€d Gurpose) for
st.ations_from usi ng the radi o channel, since the
adveghying 3 GEperipd ga rth%ae%,ceﬂfs ig fpeblosk wstiRns fogr agaessing the channel

) n
GRS GRS el LT e TS AR08 oo
statiomsretheadammhﬂnnk& fTthis axiginaily-ipeanted et iidolr dtl;@blieﬁdt,atlons from
and/or tune jts r d|o to a glfferent | EEE.  802. 1
atterhplite, trpSARSIont gty Hein apprde distrigyssd sperdingtion af‘F‘iC%On (DCF)
an ey i
renk s i 9403505, IS BEL SHIAL s VLR i
enabdelbethtiosien gawingHop dhd witeliess ABembeméﬁmsela)sng on bl différent channel
st at.i qns f,rom cess e nnel during the tine,
with p g o PhEEFRGALET arih e 05,459 P pesent techniques can
signiFR ARt ﬁﬁﬁr@% t]ﬁ)@kip%c@f oPah! RBdsE RhAirk ARhdP idddEri ﬂFe cost of a

channel .” This originally-intended nechani sm di sabl es
dualgﬂ@?ldsﬁgnmthm\’areﬂ@ﬁ]ﬁﬂsng transm ssion with their

b d di f
3 T TR R R o T

relaylifi $n EeOpiebdige rwqb%aysm}zﬁos@nﬂbkﬂ batibhsD OWeHerSRY] AVAP might
for the wireless AP and traffic relaying on a

perfoiny fraffientelasing nsing i single-chierngllesingldiradip P dmplenaeniation.  This
woufd rgglg aI paetrfo%aﬁ:c%sb ttlén%ek Rh& Sqarl]rtgetp%%li']or}lI SHER 15810 channel capacity

would be wasted. It is also less desirable to perform traffic relaying using a multi-channel,

dual-radio AP implementation. That approach results in a more expensive and complex
ESS mesh AP design. Another advantage of the present techniques is that power
consumption is reduced, and this may be used to reduce the size and cost of battery and/or
solar-power operated APs. There are currently no existing mechanisms that can be used to
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significantly inprove the capacity of an access

network wi thout incurring the cost of a dual-radio
wale®sgmidn the wirel ess APs. Thus, the presentPCT/CA2005/000447

techni ques may provide single-radio, nulti-channel

traffic relaying in the presence of |egacy |EEE 802.1
accélmﬁmﬁ tBisdh tRMresehbder 1%21%9 endBtafbhsTl ght performtraffic

ayi ng usi ng a sing channel, single-radio AP
i nﬂneﬁ{@nﬂ atn REE 18026l lmwmw of @aﬁoemaurpeatmrmm'eloo is shown as

profbk oG iste B TSR Petirlehe EOMGUE TLRRLn gt rea

net\@@kf( Jﬁlﬂf ftd Ghe Ghtapiend AIPINGlH Hﬂhﬁﬂeie@hmhm of the present
dual -radi o AP inplenentation. That approach results in

apphcatigpesush gé A gyivadess AP é%ﬁl@és(alssgewwam\@ eginggRunication system
IOOA%%Pee&/lergy %9982 gcgrv«g I?(? drtagi Q{Pelqéf(?[? cﬁmI H%tr%onnectlon
consunpti on red an IS may e use

in t}[eﬁhdﬂé@;&ctlhewiieke@s Mrigesafrea@f .Abﬁnbtxgr Souadleddss @QisaerQp@cv\la’fown in
operated APs. There are_ cur rentégy no existin
the qEerinmi Asstishle ByRPH oL WEElesACE GAPY Pg WOﬂﬁglsreﬁi rintthg network.

W1r§18§ss§.p§ ?%%e ad g&%& (t:cgﬁ]moﬂna&da? @l?annlelnmﬁtffgg %elaﬁﬁg aEEEat the same

nicati on system
timep raccantihodpta caorutonal GRBEE 38P. llildﬁdvstdtitmaommabde stations (MSs) 104

.infrastructure con ectl n.112 to a | ocal t
withouhnRY BEESSAEY PIIPSOhTORHICRtONE by Bpflg {p e M5 494 Wr&ﬁ»&ss APs
102 ]agc,zal% aH ecpfoeac'a%&lat@%ltﬂ QQBhV%Btlo%QEEESSOQ MLELEE $3reAPAP 110.
6, al so been install I n conmuni cation system
erdleﬁ; AH'Shb&?emw pptret;:sasmgsllrmm@l waree&eovqsr ovis dlee cow éwratgaaery and
la%t nsi on and/.o réliper connection in their respective
solaglbatiary RAWHE St &as. Al though four wireless APs

102 pak&risha Wtb'FIGhQ QE&%Q%on@BMexﬁébeﬁlb}ﬁchﬁ@ﬁre @ftion (MS)
W rel ess Ps may econ |gure in the network

202 \l\pneeb@s@fmblmgommsm&@mpt deviee) vdel operatts avitlc Wdisraaid wireless

AP ACTEY plsSr MRS i, R PR bt Brer G FEVUIR'Savion 202

is pﬁetfa:am? NStwdieay cdRrnubiidation lde®idy haGiag w6 dagt P6ieE @A@ladvanced data
nodi f1 cations being nade to the MSs 104. Wrel ess APs

commpmicgtien sppabildigspnelydng the sapabiitytaganmuniea et otheragomputer
. 1- d Wi I AP i R
SySt‘J‘Jroer a’?%%ﬂé‘ﬁé ggfi?hreﬁ tfdg%[lglgav\éflt p%%\g%(?dv\/\‘ég %(S_O;“%I étg??{ieu%@%’s eyma1y be

refefred tdrad heata meskagolaleeal & ewy-vagWwriged antdlRleIslepie with data
Referring now to FIG 2, electrical conponents of a

mesgagifiec spahidisies.ea SYigalessintavest apphancsner tay%a gPmygHligation device

ich operates with APs and
(wng\/lgmgg‘gt%%@bfg?ég?&ﬁ ée@'s]pr esent application (FIGs. 1
and A3)shewhl 1ntiéIGd es cndthlecktatidnb212eissadapiedrto Z&Zelessly communicate

w1th| égg?g)\yg] %‘b gbé\g\@%’lﬂco ni aeé%%%ﬂﬂ%gélgg@pav or commumcatlon

w1thC§P 31*90' hlobf8 stalibi 208 'uﬁﬁzés%n?rﬂﬁ’xﬁ@étldnt s)ﬁbE)%te%’ PYNITSALRding on
wi t h ot her conputer systems. Depending on the

the fypa @lf idemmk, mpbpe etatide 0B ymay blisd destdapiedrio 20Pglessty omymunicate

., be o . .
with other systems such as cellular telecommunication systems. With such configuration,

mobile station 202 may be referred to as a “dual mode” mobile station. Although mobile
station 202 may have separate and independent subsystems for these purposes, at least
some portions or components of these otherwise different subsystems may be shared

where possible.
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referred to as a data nessagi ng device, a two-way
pager, a cellular tel ephone with data nessagi ng
wa@2apalddind i es, a wireless Internet appliance, BPCT/QAZI@E@00447
conmuni cation device (wth or wi thout tel ephony
capabilities). As shown in FIG 2, nobile station 202
IS aCaRmafichtonbitehQes! 21 1CAoRYe sa&c%lw&rtzthEtﬂaSi@mmrqm and
may be a wireless AP of the present appllcatlon For
assesirter APBRACICHH, Wiethasapne 90 mase Gpreferabl v embaddegomninterngl gntenna
| e {
cGEITSRS s A8, LSS o) RO RO oo o s«

basalnahel(essl@dcmmimrdceestsecdw'trbh(MtAtcerpxsy@mg&nsdtﬂa zae As will be
cellular tel ecommuni cation systens. Wth such
appaishf ity ubate skilledoBi the Seld: Pérfsomumwaé ther paitigylag glesign of

conﬂﬁutﬁcatl‘gﬁgsgggwgﬁl PPBE;Se%dé bRlhe 90 EQH&D &%M f which mobile

station ave separ ate a epen
statou 0P sik emBndadrtotdpeme pi ﬂxas;ﬂSSenahpﬂlEaﬁdn &ommﬁxrahb@ 138bsystem

or,. onents of .these otherw se different subsystens .
211n6910ﬁ!5p dedsSRcited JUSSISEITAressTPHIRI EUNPURISYbAFS toRRIagve in

accrdad R HIBT ARG LLR N Rlards1 2, @ transmitter 214, and
associ ated conponents, such as one or nore (preferably

enbédolslt eatiom262 mady) sendt anh acceive nenirsuidBioansigi2dls through the
osci |1 tors a proc

o) L 13,
netviR S TEoied e BRpe ey WO beeacisBute Ebn CHBRAY pReved by

anteBhQQQé Sthﬂﬁllgﬂt’cﬁé”n%t\%%ﬁ aré\ﬁnﬁ\dtl th fREeiPRPAIE R hitP nﬁz@oﬁ@rform such
led inthe field of communications, the particular

comdrecm §geciver f@omnmuaeatgnehammlb@g&gpe,nﬁralumcm@qmn denwsrsigrhdiltering,

ki 0 whi 2
cnafiQTTRALES, SR8 R UBE ! S Bubid 16! 2 a2l carm)

con{!‘c@m NiAA Ve SUISYBhE eaaeavea sigrian Gl mebrk o nPRxOsdnth8Mcation
processor/ processing conponents) are operative in

funciiens sudnese dvm@wlﬁtEEEalstec:pdmgsthh@ asidermenbini BB/MALL progessing
e ) C n hr ou
mof§2 208 SRR HBERE el e bl Bl AP gkDE Hling

modﬂ%ﬂncaimpblﬁioddlg, $btglﬁdrﬁplé £ogiBRUIAY motesing @dfule 220. These
through the network are input to receiver 212, whijch

progggspd p%g%% s PNt ¢ mﬁnﬁ@&eﬁleeﬁorf%&ht@ﬁg&lla& (B ghgpnversion,
freq c%ﬂ{/ 1813, fitk 11 &WB Yrgﬁs%lugﬁo IH&) thQ getwork via
8 h

ect 1on I N ex anp
anteﬁilz@ 1 &, BBMAGg)rb@ssing nIOEihle(zQDl'ﬂ)ot onily\pmcsssm conAfrﬁ)mcann signals,

conversi on,of a received signal I nor ex
but BB A P foF TSHRIY M CapTI s LT SoMt | A dFRpiver 212 and
tranﬁﬁi‘ﬁ@{dQ Pk sH@re RBE L iR ah BB/t Q%IP hip Qﬁt%l%’ldqélw'f@lddﬁ'o? shown in

. Inasimlar manner , S|gnas be transmtted
FIGaZ‘)elrpte@d efkading Mmsapdnatagdaduxatddmtannasazw and@ddianghowmor

o S0 R R Sy 0 ATJESS, o incudes
battéty Shtb@hcel B4Rt ReividY dhe st I8 T&hAFbeable batteries 256. Such a battery
256 provides electrical power to most if not all electrical circuitry in mobile station 202,
and battery interface 254 provides for a mechanical and electrical connection for it.
Battery interface 254 is coupled to a regulator (not shown in FIG. 2) that provides power
V+ to all of the circuitry.

Mobile station 202 includes a microprocessor 238 (one type of processor or
controller) that controls overall operation of mobile station 202. This control includes the
communication formatting and operational techniques of the present application.
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frequency up conversion, filtering, anplification and

transm ssion through the network via antenna 218.
w@B/oMAg1pF ocessi ng nmodul e 220 not only pr ocessSBEST/CA2005/000447

comuni cation signals, but nay al so provides for

receiver and transmtter control. Note that receiver

CordhénRibr rfaR&Onk! Shclddifly NRY 1abRrdata0 RBd 0Voif®! &naltMBARhs, are
t hrough an antenna switch (not shown in FIG 2), .

performed dfough lsaminmugpicalion subsystene 2dbdi Miarepioegssen A’ ajsoeinteracts

..and 218 as shown. Since bj | Wely! 1S a

witf 840 BBy Sl e R e R PR A SR mistuu 2, @ random

acch@hiedioty (RART 26 218G ar), Kiput/6GHUV () RBSysWmIIISSa serial port 230,
rechargeabl e batteries 256. Such a battery 256 o

a keyhoardied2elae spaaken23povemicreplianst 23¢, acthogtpnge communications

ri 1w g Ol . _

s fEFLELF Sy 501 G4 S0 RIS L ARLONB e Elh ey o ot

subgks@aisr sHoaln GORNECRI s¥rfol@r cdnimuBaiticd-ytldted Eidcaioss, AbHere® other
coupled to a regulator (not shown in FIG 2) that

subsyssisdaay peridde Vesidentaior oprdevis fupstiamst riyotaliypserae subsystems,

' i.ngl ' FT

s L0 0% 8 e 227 LR EEREE e 431 R R eaion

relatzduadtions, sutch apbnieang baéxtaones4p2. forl hiassnaiegidm ober tcdmudesication
the co ni cation formpatting and operati onal. .

nety I nfdfvCCeTFsidFs fIReioa suchsi3 e llger %ﬁ%ﬁh%é&’n%mg system

softhvHRst® B mi&ﬂag}dégésGQZ?é isg)‘?aﬁltabg)astt&'e@ma Bisfs€ent store such as flash
communi cat1 ons, are performed tthrough coOnmuni cati on

memgeryA24t sinch iy aldroatomiybesgerd-288 m¢mory (RBYIxot simmiar lstorage

clerg e abin) “Sbie S0 B A ReCMELoRnGrs B B8atn sy,
spediXidbligs )ip}i)lmtibﬁé?lﬂrgﬂhs (thdréf, Htaysyest &A% lo@ledGhiod} volatile

port 230, a keyboard 232, a speaker 234, a m crophone
storoggh a3 ReWr226r ange communi cati ons subsyst em 240, and

any .ot her devi subsystens, _general |l.y designated at

23 MRG0 B B A BT SRt FEeg Roffypreterably
ena1 9 EREBUEGRH b Od TRk hiplichibie tdnanshileMIRIEE0 20t A @kedetermined set of

subsystens may provide "resident" or on-device

applicatiens ¢k, cqusichthayic deviee supejisremaclugdinghahdeatefisisaped voice
com%ﬁg‘nic%ﬂgn ‘% l?éaﬂXPsz%%g \{o%a ?%Qﬂhsetall n Rl%bﬂ? bR r2090&uping its
conmuni catt onrelated Tunctions, such as entéring a

manuéxturée asprgfenied fapp Haisnitiss intiy viended cnodmobile 3tatiom 202 may be
net wor k, and devi ce-resi dent functions such as

. .as a .
a persna]infoppatign maaseer i €IM) @pelicationhaving e abihibidg erganize and
] 8,.d S d.i
ranE S ARA"EINE! P BuPREl oo LR e,
voical haitsnappoiatnyenite aadrteskditens.y Negurally, ¢rifOM) notre siemadrarstores are

Storage el enment t Those, skilled i art
avaifgbfe oramiée iStafign t(zﬁgtanﬁ %&%ﬁq o ?aﬁﬁlt%émae %fgféw flpg items and
othed EMbGsatiARP! | cations, or parts thereof, may be

tenporarily loaded into a volatile store such as RAM

226 Thi/PéVMogppbicasmapre28®]y has thddbdityto sendiand regercatatsaigems via
the ¥ 1rset1ees£;n Igelflvr&}g}ki. T apprrggeler% bcl,rXbodiment, PIM data items are seamlessly
integrated, synchronized, and updated via the wireless network, with the wireless device
user’s corresponding data items stored and/or associated with a host computer system
thereby creating a mirrored host computer on mobile station 202 with respect to such
items. This is especially advantageous where the host computer system is the wireless
device user’s office computer system. Additional applications may also be loaded onto

10



10

15

20

25

30

enabl es execution of software applications on nobile
station 202. A predeterm ned set of applications that
wa@onsnediobasi ¢ devi ce operations, including atPtEasL00s/000447
data and voi ce comruni cation applications, wll
normal ly be installed on nobile station 202 during its
t t b
o o O B O et B2 feral port 230,
shori-rdnge rmtnrmmwmmageubs(yﬁuem 24(hpiri apt dther beitabley swubsgstem 242, and

s B 42 SRR S RIS 2 B L o) o

exec%ﬁ@ﬁ‘b? mi¥RpfRefBE 58, Smoﬂlék‘ilﬂﬁ@t 8, apphéhtion $istalla@dh increases the
tural(liy one or nore nenory stores are avail able on

functiondlite oft mobde sEd@naRP SV maperevds ephanoedt en- é@‘dﬁ@gféﬂcnons
and ot i nf rrmtl on,. The

f
com3 03&/]%11 f%%e% g SHOy yonnasoﬂ?he a(brll ey Ple, ssecur Co(’:}l munication

applfcﬁﬁ@ﬂlsVQn tehable € BRctbrilc t Esmmbice| amstiow Wtk othe @uch financial
preferred enbodi nent, PIMdata itens are seanl essly

transagtiengria be perfermedisug mebkile siaion29dat ed via the wirel ess
Set P4 Iﬁatav%oglghﬁﬁgatw l)gegsa ggé@v cf mgﬁzﬁrsuah %00 rt@)?tpx%@g'agg an e-
ata itens or ’assocl a

maﬂQﬁEﬁwgee br 8¥b pags ddvwailedywill Bapioogssed by l‘:dsrﬁmadlchﬁsﬁ subsystem 211
rrErgoter on nobile station 202 wth respect tg suc
and jnpg

MGPRIOPSYsHe i MIqrgPragrsatTt HgebiisPriirebly fw@hqﬁ dEgeess the
mgn%lgfég l&l@rut ¥ ﬁFngx}' ZZét Seanttd %lvglgstoda%‘ﬂlﬁ?y W&evciceloﬁﬁﬁ C&\ user of

r syst di'tonal l'ications may a
mobileathedn Q62 omyoitlls(e c&hp@seoiataZﬂans huclugh enmﬂ/\meksagem for example,

auxiliary 1/O subsyste i al
using KeYhoBR LA CORRHITH ALY b AP Ea0g ot rPHtly Sorlian ) Q e 225.
e n | MRS pﬁg%
Keyﬁdﬁr& %b 1s2¢{gf§§§tﬁy@a3ﬁ§%1e§olﬂaﬁiﬁ§@g{: gl?ee}JB %‘%Igt shor\/\}we;ﬂe for "type
keypadec Eihesmncmypcrsed rltquOOE!SSbﬁ’ t1288nitt®d cdvef laegomiriunioptipm network
hr | icati.on.ins lf i% i ncreases the functionality
throg CopBMCioRsibsYs$Eb2 g may provi de enhanced

on- geviveReef b'é}ﬁﬁlhﬁi&ﬁmorféoﬂﬂé”ﬁv%ﬁﬂll BPerhfbateTdmbBNE tdtans 202 is
or both. For exangm b secure communi cati on
dhe

substapphily simiensexgent t eeceived sigoals ovandthhe pelgut ineeplon s34 and
sign%g %%r rgr?sgmlgsggrlg tw];oltulpcg ﬁg .2l ergtleg Q)ilargﬁ(ltrg;ghc 8%5?0%?5%8{1@ gmce or

audiHDKd(B, subsyREns,VaRkhsignaaloise Glesssgeardcordingr8abHgRm, aMay also be
emai | nessage, or web e downl oad wi ||l be processed

xmplsyxeer@mnn@atq gy s‘f*ghﬁ%hl"l’lcérm qudiousisna) "output 15 preferably
accoml?‘ﬁtsl% ﬁﬁﬁ’ﬁg St ﬁgh é@aﬁéro?ﬁo ﬁ%ﬁﬁgrﬂé?ﬁ%ﬁgﬁl% be ru?éde{é);tgb%de an

proc for o di spl'a
indicatioaloff ellid’lﬁtehu@'l of 4 Oalatig( iphitar duraticn dEHIVOEeXZB vot]ﬁewowe call
of , nobile station 202 may al so conpose data itens,
relat%eﬁorgsat@nnaéusp%@ag §, for exanple, using keyboard

LS SHLIEH L1 2 P LS B85 s
(PDA)}tnpleed:cEnmhmharmnelev’nce ey leac}d sgnchrarmizdtmnepithne - usgpe desktop
computer is a desirable, albeit optional, component. Serial port 230 enables a user to set
preferences through an external device or software application and extends the capabilities
of mobile station 202 by providing for information or software downloads to mobile
station 202 other than through a wireless communication network. The alternate
download path may, for example, be used to load an encryption key onto mobile station
202 through a direct and thus reliable and trusted connection to thereby provide secure
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keypad. These conposed itens may be transmtted over a
comruni cati on network through comruni cati on subsystem
WQ@2M3/09403 Vvoi ce comuni cations, the overall oOper/an2ms000447
of nobile station 202 is substantially simlar, except
that the received signals woul d be output to speaker
devid4canusic@ial. S Shoft-rhfi@ sethfmahRatiNRUsbs PR ENRY 8F #9GPY is an
m cr ophone 236. Alternative voice or audio 1/0O
addifinngl) apteang! cempeneas that \pop\idesnios s:ag?@luﬂé@@pmhqgveen mobile station
202233@3&{%%”? sl}/% géricgevg:r%s avt,,lnipl gng&it ?]ogln%%e&tsaﬁﬁy bE gisr;u ar (P€V1CGS For
exafiiptd, eaua&g}s;enamo niphy ShaddeahNafiated ddhaughd Sa@@;@l@@éd 2¥8uits and
di spl ay 222 may a|,so be used to provide an indication _
COnyongIHg, qrd’eWt“PWthof CaMERHGaHgn pm@iﬁ toduip el &1 cemmunication with
I [ ™ ' f
mmﬁ%l% gnr?g)?égx gstg{n(se ahd g@e¥1¥é§[ C%ﬁ;%%t?é)té ‘Ias aallegllqgr&gﬁ){cfséﬁiah?gf Bluetooth
SIGy@aral |y |nplenented in a personal dlgltal assi st ant

(PDA)-type conmuni cation, device for whic
sy riEHPGHE29M nk - 13 clectiical C%mmmsaf %Bfﬁtﬁ‘@l wireegs gecess point

(e. gdalﬁje{e@k? 108 RHIE. @Fﬁf{tﬂ@@#esen(t‘g 1t1 W1l§5§5 h@deriB & t W%flaq)ess AP

enabl es a user to eren roug an ex erna
106dﬁi/theepnasen$ abplication appihdcsabme) or ammfe pro@nsiss Bbé (e.g. including a
apabilities qf nobile stg&ﬁon 202 bg pravjiding for )
mlCF AERAL) rvisFess drapiesiver dBhulpogumyy iPorEaten o a plurality
of rg&gleooitzh%s tahlaihtérma@lgtboﬁ lé’lirtg I\ﬁﬁe'fesg %@H&&@iv‘éf"gb@r}i battery or solar
network. The alternate domn oad path may, for ‘exanple,
powse inferdatet 396} @a@gtéatoreﬁlﬂ y@piplasintoktby betttry omsbiatl powtmintayface 306,
e an

andg et Fom goriseratiyt ooy R EBE AT RRERE 4 ebfed voltage v+

for GRTMRE GRECIrRAI cSMPSAents2 RABIIL AT A 1108S bSHB SN ﬁ‘é& electrical
240 of FIG 2 is an additional optional conponen t hat

POWSF dluougls bﬂ@f%@hfr@ﬁW@hth@ﬁf&l@eﬁQﬁeér@rrnbaﬁtdré/s@taappwnr s@ace 308.
Mo 19 ng Elﬁ % ne§1¥ssgf3 mi;repe S gﬁ’ i(?ée &P;(gm @fg}?BF Zd Q(S}Legl/gc%lgwower

necessar i evi ces.
sourZé(BOXBlyma)n ¢>b Lkdiﬁ?rlm ah(ﬂ}'Bf abadinde VWwitkinam thoasis @ ddfatvidless AP 106.
circuits and conponents, or a_ Bl uetooth(t

WirglgsandyRi106 oPerteri atcardag ey ith i I B Ersiandatgsmin mddision o pygviding the
techﬁlq@eé 8f Hé Sﬁ“@&ﬁ & 1 ﬁ(gr? MRy QSéd[Qy | 68?}?0@%%‘2%11&5&? Extended

a registered enark o |'uet oo
SerM&a&tr(Eﬁ@)meshrtmErﬂ(ﬁgthhmdlmtrlcal conmponents of a

mnrel SS access point wirel ess AP 106 of
FI &V ‘rifSWt R8 1% P%%@ﬁ? Hhﬁﬁmecd&te. teﬁmmgl bafery{rodar mopyey Interface

306 WWikRSS AAP1ddRha9 b ﬁ%ﬁ%ﬁe&}ﬁh %H%Sﬁc ﬁ{aa'sﬁ) Vén{gﬁw ig'BSEE 802.11

one or nore proc ssors inc
opematicn,opy velsmobing adeptec|fes bamararmﬁmrvwﬂaraﬁﬂvefrowperanon When

nnunicatln |nf ion for ral.ity of nobi l
pori§HIE TR GAGre: HTCIF ehind 8 Fchs praiied e st Ay Sultible area or
envitdrdE Qi ehs 304hplas, BAtd18JsYAPT 1080ma) bROMBAd i lafdab aa?&md coffee
306, a regulator 310 coupl'ed to the battery or solar

shopsouestautantse hotglseaig@hts, and company offices. Areas within which wireless AP
106 provides coverage may be referred to as a “hot spot”. Mobile stations communicate
wirelessly within and through wireless AP 106 through radio frequency (RF)
communication links. Wireless AP 106 may communicate with other APs (e.g. other
wireless APs or wired APs as in FIG. 1). The wired APs are typically wire-connected to
the Internet using traditional Telco connections to provide higher bandwidth data

communications.
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and a battery or solar power source 308. Regul ator 310
produces a regul ated voltage V+ for the other

we@bmshedieanl conponents within wirel ess AP 106, POBCAZ0S/000447
supplied electrical power through battery/solar power
interface 306 from battery/sol ar power source 308.
VD PhrefedabROtwiddlkssC APP PO Mctudeh WS{I@!@%I&PH&%C& ﬁ%ﬁﬁgtwneless
per haps for battery/sol ar power source 308)

trangegivier ew@mdﬂoantcm dilAed WLlShIWﬂr%leﬂsOUQntlVQf 3,04r e$ agdized to

comfnélggaget gv%asa@ mio gz]%topg tc?tBFr &C%sgr dﬁntg:ee d\é\gcntt;ed herein.

AltehRERBlydWas1eas A‘Phﬁ)d%ﬁﬁ atludeppkdlesdttianbeei Wk 304 58 aARNADE14 for
al so operates utilizing Extended Service Set (ESS)

comppiratieg wothktha gnabeletstitigneand gue el mere afditiqygl pwareless transceivers

5120 bABh s 6 BB B AR R YRt
APsanwh®fsseahsceiet api ngd |Jtie oaﬁﬁ)oihant@raewatdl@@ Alasowqé}g. at least

as being adapted for battery and/or solar power
POTtioBE (At RTBFESSUN PR )pBiRY 4151 ROWHEH Aotineln @i RasYeEseonagvatipy mode of
opeith BERESHHACIRL AN SR, U a0, UGN G s ar

106 hawia ehoiré spacefcsopser ationchs ool if eedesériled, earlées taboveaas well as in relation
hotel s, airports, and conpany offices. Areas within
to Figsi #19 BGl9%1 ess AP 106 provi des coverage may be

ref R'éfe%q‘n% 828 tanI({f' of as%étmﬁc JJI@ o?tv@fe'l&QSAP ogeranon is now

comuni cate w rel essl’y within and through wirel
discusséd aluhmlggrdlffat@nbteﬁhmqmﬁemnﬂ o(oRﬁgumtnmsuma}a bt iutthz¢d. nKs .order to

reduft (65t S0 PEIYED CORBRPHP A B raies AP [0 bslefes B eindif 18 802.11

wire¥ds§ Bferfi2e iRHR PriRi@bhmYodiietr. CAPREF: SN d & hoe vh%l@srs Rfterfaces
using traditional Telco connections to provide higher

makaamdM@ﬂ n thawaretessdinh othet cmbod?mn@rdatﬂqbedvm rel ess AP

ncl udes a, s e rad o interface havi
I R oSG At B oot RN R D Bl Sec W uitized
thhtwm&@ A PLEr023d4hatshest ¢an ZREleithy RUVRHTTE alcRieWE EHodpdWier saving
nobi |l e stations and other APs as will be descri bed

perferaragps andy| atethpgamedinge, safisf|the JERP 8036l Inegmpatibilifyecriterion for
MSsV\fOr4e|E%§ﬁ »\In[e"f‘éﬁ@ ﬁ@% %rggﬂe%@?l F%?Q&e% a‘cﬁ“ %%ﬁanneg and acts as an

conmuni cat'i ng Wt I ons

AP w0tbtd MB3l 104, rsetieas MS 408 Cwithi@r iss %@r@&daﬁgﬁ @dmﬂa@ a%lﬁ)verage
(both shown in dashed Ilnes for communicating wt

Cerl?ﬁt ndhe {igwg)- o Wdrelgss ARG6eaich is laheledd eF13d4 foaﬁaalapWevses an
H ch%@ﬁ@? QR ﬁ%g&‘en‘&& 3fb 21§leJd8ﬁﬁ>gA&cﬂr Qfrel&s 9\P ?62 ﬁa%aaSREERVY‘ dn9R%el (or R

rocessor ower e
channdmsxéncmttluses tmﬁbavaxﬁ/dopmiamtiltmfﬁato/ﬁrpmrnmpparamteAP IIrYG or wireless

G T chapi T6n Bhisat AR o adliges ¢ figguency T Each
freqt%lﬁtsé .Bf ek %gd' ig:ls@lﬁmﬁli’ ?r\é&uéﬂiﬁéle\é\@}é shB8%nitd bE @l dréRn FEG. 1 (fo, f1, 2,
fy, and f), Wthh may or may not be realizable depending upon the details of the site
design and the version of IEEE 802.11 being adhered to. When this is the case, the
channels may be reused subject to well-understood performance limitations.

Referring now to FIG. 4, general communication formatting for the wireless APs
of the present application (e.g. wireless AP 106 of FIGs. 1 and 3) will now be discussed
with reference to the format of a superframe 400. Wireless AP transmission activity

shown below the timeline indicates activities on the H channel, whereas activity shown
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Referring back to FIG 1, a specific exanple of

W reless AP operation is now di scussed al t hough
waledoSeeanmt t echni ques and configurati ons may bBCT/CA2005/000447

utilized. In order to reduce cost and power

consunption, each wireless AP 102 utilizes a single

aboVedRE tR2iné iddivdtELABivRick Bhehd ReRanre].t AS iPE&{vehfi&th] IEEE 802.11,
enbodi nent. However, two or nore wireless interfaces

the pirglese Altt ¢stablishisi supenframei 4081 wisk agratipngisiheyhich can span multiple
bea %m%ge'rva {) t %hg Basic 'vpl?eqess I/QP Eipn%ligg oF %g;scerfr%g ql'Ogern%éalsathree main
Oe-Coor di nated. confuni cat i on protocol "i's uti FY9eu

subftarhids: Wh (pelves soRevalion (BQO) siitiftanid18§6, carel8f (R)chudfitae 408, and a
relay traffic, achieve good power saving performnce
contgpon periadH&P3 srframerd10.53be pevyer qoasqrpatongypirame may be referred

o : . < 104 : <
to 2§ E) ol Wbty e A8 st fortE I R o A B E b a0,
the arirefdss tAP tios e Pposerl Odhsesutibn asodVSwhéB, itsMrddio randt &ther suitable

cover age range éshomn as coverage .circles in the .
subsysigmsd§-2- P ERiEd ProQesspeB i itghed dntp ppleper goyer ¢pnspiing state.

I r
For Lt T o WS8R HpFARE b orkARERRL A TlbSy o
wirdRss e medy) bervpo whred tdowseentirel yf ar malachedoanninote pavedrfdoaservation
o/fromits. parent AP 110 or_wireless AP 102. | I G )
mf’dtf; Ipg ahswetrfaﬁ%f?@ 6@3 WiTlepeat hapily ‘%t“meai%éh%ﬁ CEa“nel and is

rela:?iﬁ £ GAeMC o/ frdmEReihet neaueRGNy, AherleNs aD @R ohlefHAD B@xliod subframe
requencies are shown to be''different in FIG 1 (fO,

410 fduring fwehic Zhe actlese)AP Wad oh rachy aotiveray thetd bkannel. During this

.real i.zabl e dependi ng,upon.,th etails of the sit
peribE e BT Lr b SOl o R SOMSS poingl S ol ERE 802.11
basddDCHpRsLcllies. Noté Bt ¢a8E subfEnCINAR] FowdYcd8erv S ESibframe
subject to well-understood performance limtations.

mayphef igfaried go 46 wart @ f || contentionyéige paiod efthgrild atilesn since information

tting f h i1 el Ps,;.of r n : .
for ERFFE b e Dnb AR o LR S oy b RIBR TR cqpiggion perod
subfdnhd 4M0WtHeee GubRAIBE&LAOMaE 416X afagnise réforred@o fBr redmmiinication

a superframe 400. Wreless AP transm ssion activity
subfggesgn’ bel ow the timeline indicates activities on the H

channel Lo L . '

ndl Do #O1CAR, Balnthby of PRMIRARE) Wit ESubBBame 400 jus
prio€ ot \pomier avabervitidn 8ibfrainel 406.heNuier tHae s béidor shaplspsihesultiple

superframe 400 with a duration tsF, which can span )
Supeﬁémsm Eo s earh Pescon 402, whs bifiered hipadspsty rapiticast traffic is

el ) .

cond1P 116 € LG B 305 RS R, TR i ot 09

in acoetdapcd Rjthshbielarant JRIBE 8a2.d1 atandarte nit tha epé oif dltk (eGM) subframe
ervation su

sybfra 41 The power..con ranme he .
408, Heeh it Abadredoisiod Grofal PUbRd: oife 1o Th <GBt 1o Signify that
coma&{hinlr BBFod sBbfrdife RAVELs SEUNE Qb VRN mU b&ﬁsngenﬂ%nemﬁ@ of the

wireless AP is in a power conservation node where its
superfaatne famatpthese twoiperodsewdUbstytst shosvn(lor glarifys sad beevisd but they

e BRGHFEThEh L G SRBS iR | over Pover conservi o
ONEVIR¥N BEAEGh POD LSRR the bkghRingfoftsliferframe 400, beacon 402
advertises the wireless AP as an IEEE 802.11 point coordinator (PC). It also specifies a
contention-free period of duration equal to tyg, which is equal to the sum of power
conservation and relay subframes 406 and 408. In IEEE 802.11 standards, this may be
provided as a duration value in the CFPMaxDuration field of the CF parameter set. This
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wirel ess AP may be powered down entirely or in |arge

part in the power conservation node. In relay subfrane
wae@s/ovd1e3 Wi rel ess AP has its radio tuned to tPer/BA2005/000447

channel and is relaying traffic to/from another AP.

Finally, there is a DCF contention period subframe 410
a\ctlgllxJ sbfgs Y bfolk taNestitidi! B o0Feshiag thd $ El%ﬁ'in@l fntd ‘dﬁraﬁﬂn of time

he H channel. During this period, traffic is passed

equblet)\xm sinch thedMiSe ek setAReinNd vk depatgort ﬂectﬂt@r(h@w)l teRhHs value.

Oncidfis hugi b fiine Bt B IES AF Rdnet Picle' B iR Py pRFRL I Egvation

modSarid@drito @lvih GO mﬁeentdh@mw‘l eQll MBS ﬁ@lvdaﬁeehftﬂoe%é’d A8 @sing the H
since information for the MSs may be communi cat ed

changiel hi Notgotthatr all alE B 02 ddeconpdanih MEo e nequiredpée ireffain from
comPREPRE '8 e HaT Tl RURY s L0 Pfock ™ R10iBRat Sopptigge does

not t&uitt 90 MS aP AP fotigfhlédient PEFHuskiBMERTy, Wi Biréquifeent that MSs set
" I)rperf rame 400 just prior to power conservation
elg

BV am@cq@encw%theﬁaiuea ob R PFAMRIGHS wéirfrqm beagomerames. This
I eac 02,
oo BHRE E TR oty Rchlfind B NRSBIARIAE . TRRYmEHIhREPSy gsed in
coneamenalrlﬁEElﬁ)ZpldwersecmaMVabf non-BOdelldbde gatwmﬁdtbl thatBhMr do not
packets 404) in accordance with the rel evant

inteigys: dimfgéb%mwamnpffeem?@ogn dt lsorSed o HEE @e? rl éﬁey the hybrid

coor%gga*torttgg e &lER8s @‘Eeﬁ Mol nitofida EMtenBdh lfr?t@rv‘al’é the

ch anne\1 to signit at c ntention period subfrane

410th abMR cd:rnesbwghlm rahge smmﬁiﬁﬂa&m {1wehphas AP, dcongentional

scargifi i ] D PRS0 B Ui DB i OYLyPes &f SoRigiipral scanning
acti¥ SRIGssiVE fnhé%tlpé e RhlngdineEheidh @i‘ﬁﬁimxtWbeb@%ﬁ@st $Qeéket on the

is transmtted at the begi nni ng of superfrane 4
chaxb@hbgng 4cannadived rirsessving ARvinag tegsregondsvitin a |PE§E Bespotise. In

nt. co P
passiYshaRtiPGr OF IS 5P 51 ' iRl RONSBathr "FasTHise bearempecke
fronh $heCARAIPreRrdbhe the! Wikiesd AWESHf &@gﬁ@kﬁﬁﬁpmﬁa@é}ﬂsﬁ ofty the use of
subframes 406 and 408. In |EEE 802.1 1 standards, this
PassigySCHRNIRE. olﬁ!lth@ltghalg may dgrusifizesh agtiye ssaping gy not always be reliable
smcsiq: Psac%ggr/ﬁ; fngy één%l a s1§n{1ﬁ&{g@ frgr\\’{::tloq}agfqget il 1‘T'l$etr conservmg Hower or

Ion se ations rom acces

relayifg ohl acdifforat chamheld AlhéighWotlotypes Bﬁs@ﬁmﬂﬂg rh@stth&,upported the
since the Mss will set their Network Alloca

detai}p of B seauaig i perfpmaed,igngkspeeiiicd Byiihe THEE 88%»&%1 sigfards at this
timd, Pl if & Rfdorp &1%ctag§0aéés‘%1% érﬂiu‘gg;&;%rn thﬂg&ﬁifgﬁgﬁﬂ%ﬁéné%non.

conservation mode ana/or o tot
al IFIGSS 1havﬁ20\bﬂfart whih kdederftres ra grmlen{lj mdtbodHof bpemehg a wireless

Note that all 2. conp are re U|red
accesyPPIBE o if! %%gﬁﬁ% A i r%gan&\@%n{ FrSu SR G Gomsumpton and
costIH abddndL %vnth' e p&%&%t%ﬂrhﬁltlbﬂoq‘im e@@a@hd@%@raﬁ&@ﬁms}q&lhze the

require an mpl enment unctionality; it
framisg atrmc&umlmewarmdtdemri%mﬂm in relation to FIG. 4 or any other suitable

framing structure. Note that, in the example of FIG. 5, the wireless AP is configured to

utilize a single wireless transceiver interface to employ both power conservation
techniques (e.g. during a power conservation subframe) and single radio interface
techniques (e.g. communicating with other APs during a relay subframe). The method of
FIG. 5 may be embodied in an AP of the present application with computer instructions
which are executed by one or more processors of the AP. A computer program product of
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their NAV in accordance with the values of the
paraneters read from beacon franes. This techni que nay
wheoosedany ed to herein as "NAVbl ocki ng." Thi s PeErlhaniosnavo447
is used in conventional IEEE 802.1 1 to set the NAVs
of non-PCpol | abl e stations so that they do not
the prdsertfappEcalioni ingudRecoaputerrtddablel h@Rofyetavittd cdniputér instructions
also used in IEEE 802.1 | e by the hybrid coordinator
whighy azg, Brsatableaby oA Wedm?eafqrﬁ éorcqurmlm&éﬁe described method.

NoE Mk s RO lelEye K7 Bl R GRRp e bR IR to tha

showaedd dyscribed Metatioh it BIG. feushiy itsTdreroe nadre ptasessbyspes of
conventional scanning: active and passive. In activ

scAREIMENE Pl &5k BIAck PUASKIS. & @ﬁf@rqfle‘%fu@ﬁt“rﬁfbémlty for

RS E 1 ASBIOEE SO, B8

w1rcsimmacafsg ,poixhes NBetmintd los selected estqi‘lwﬂjelTHeOoffﬂed ciparcity may be
tran n1tt d beacon a fron1the AP. Pref gl t he

deteppingdQrese te&f usjiige fe tgpmligeaang ﬁnaé'ulbep qihne or more

inforS6A itBAS SUME a8 ¢8RN thﬂger (91} Elﬁl‘?éﬂﬁllg s'ef'veﬁ% ht HédléésZQC{yplcal or
active scanning may not always bé reliab e since a

avemgc elmber ¢fAnnbrje dpaced servsd,gniypicabort avieragetrivorbeodf intobile devices

ne ei.t her conservi pome r relayin a o
SerVg PP BINEH LHAPETER FTHGUEN OB TR R p! E@aﬁﬂwmcaﬂons of
curr€h‘t$} sé¥ed HIMBAE tRMiced Bﬁ‘erd@f)r@dlst%nﬂﬁme@ Ql\ﬁllesg | A%ypRal or average

performed is not specified by the | EEE 802. i1
amosmtaﬁfmtajsoramumatsort&fmmoméequs spxyeﬂkemtmca}sgeemefagc amount of

oo BB Pt AP AP BTS00, PRSP 8 yme o
dayObtcOPBleat, laﬂgorﬂmﬁhfo@h@ﬁ YuatichSE@.gPdbint doditdhtiond eglo@ SEdAI? relay
106 of FIGs. 1 and 3) for reduced power consunption
subfgpe)candta POV A CeBIeaAton duratian (e foF aperver eqnspivatien ipirame) for
: |
e TDEREAEIR A6, ROSKA A BELJ L SRS gl T s or i
5). Ahe. commuiniedipnaiuftionsanidt thb lpewer ashsegyagdn datatioe md}bﬁuﬁmversely

that, in the exanple of FIG. 5, e wireless AP is
propastigrial i ea¢hoghest 5o Ol thatea féadﬁpf%gp éhwf?%ﬁég@%%ﬁ%@?v@rsavmgs for

theAp%&ﬁﬁggghkge@nploy bot h power conservation techniques
rrng a power conservation subfranme) and single

radi h@ comnamication derhinh (udster{rengl. basehom apoaefingl sationship with
0 h APs. during a re ubf rame The net hod of :
the SIFE) ch kbR RES H fEraBeRIcn e CEETY SO furation

corrddpbldiagiP l{h@l’éadeﬁ‘S(Jru‘EBheéE)%nmgPXh RERag¥eayt 8d RYfeRQE capacity
or noré processors of the AP conput er program

decrpassel. clior eixamplep thesmnmmuapedtiop alurasionimayl beddigectly proportional to the

ot BHHERE CRBE T SRR PR B BB TED, B2 on
predefhéPrdMtidaship vitleme offeRd JABARSwhdOL A the bff&%ﬂ chﬁzﬂ:‘ityancreases

nobi | e device may enpl oy a correspondlng nmet hod
the payertaensarvatidnadur afirovgereesppndenedy d@fé@lasrssw(qraomeﬁ;mdtr@ly Increases

as ﬂ{é (?ﬁeréd gz%spggl?y g%cre §O§:r g?iar_xﬁ R Ce \§v%rr 2 nserv 15}{] Idl?l%tl()n may be

) an 0 ere
negdt@lyi pepobtadAritd thé Wffered capacity. Note that, the power conservation

duration may be determined directly from the offered capacity or indirectly from the

communication duration. Similarly, the communication duration may be determined
directly from the offered capacity or indirectly from the power conservation duration.
Preferably, the offered capacity is the same as or slightly greater than the minimum
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facilitating conmunications for a plurality of nobile

comruni cati on devices through the wrel ess access
W@i0sH94183 det er mi ned or sel ected (step 504). TPET/CA2005/000447

of fered capacity may be determ ned or sel ected using

any suitable technique, and may be based on one or
cap#oifyefor R KIEHTRS ifadilitateesBinBusibatiss tfoe tHeUmibBile @bvices currently being

currently-served nobile devices, a typical or average’
servgdmbbr tha§ cassh |tlnee coramuBisatian Ayagon ds 59l serrespord ¢ agminimum

of, [ Cc 0 k

curf i Sher B 0 Gagflr 8% SERNRA LBl ®) ERUERGE, | FE power
conﬁwﬁiﬂhrm&thcm &&hv&ﬂ)rmxirﬁlzd@‘ér opSminedrfof optimized power savings
) predetern1ned time period, a typical or average anount
giveprthe SURINNBRAINIEERISISHEMEWr nobi | e devi ces served, a

ty f a I t:

ot gl Y AP SR . £ P TBLER, - 383 ofmunicated
to the mi)bdé ddaiges &bm thhlexitelesa acosvaypoint atitlon ackeaedn of tl(eesu(perframe

ention period and/ or rel ay, subfrane)
(steaoiﬁér ﬁ%?éeé)/aﬁ C%?%kopcfr?e( eeripd fridicaop delent "o the mobile
evfc@é‘%e&df%dx%f a‘gfa)l &R pdrida éMng %?chaﬁl%eﬁélzﬁ’é"d%ces must
0 d capacity

are detern1ne n the sel ect
refr&if 6frarh d:-'drﬁ}nuﬂl):atlri@]dlrcugmﬂm watiesn adeasatpoon. aiftle tdugation of the
Eomer conser on dur be |nverse
con

POYBHES Braed ¢ aés% ﬁnaﬁfh Q}Haﬂ% f i DT caRsE ptiqn, syfgme, the

relaPkiigrt£5k %@B@ﬁl‘ tM IBRE d00VI8 rsta?ﬁﬂﬂd@,gtﬁlsfrﬁﬁy f)lkl'ﬁfld%ﬁ ABYduP&ion value
ach |EVEd he conmuni cation duration i's determ ned

in tft%@W@xD@rapp@ deldiof ¢l CEpaingtes kétpl e beacore of f er ed

ca it as the ffer d capa |ty i.ncreases, the
it Ll PR aiedR @b RS ABY AGley e A2 Popghsof me
w1r&@s@r@&9§sn bing!iy ;ﬂ@&ﬁeﬂﬁ@sa ﬁﬁw&ﬂ"%oﬁ’é‘eﬁ%ﬁ@ﬂ fRB&Cdvrig the power
decreases). For exanp e conmuni cation duration

COHW“I@@ subirarae (Siem? H)p@ﬁﬂcorﬁél The ppwer @ﬁlfsetrvéaomwefmwls at least
basthg \%Een?ggsﬁcefef;?e“ q‘ a\;vhlgﬂ thé n%b?% ? t1cecrs usﬁi gfraln from

on a tlonsm

conmamfahhg tmﬁxrgﬁ thaSWIréiessoﬁcfoegsegomapaNbity thmavlﬁaeeesmﬁshaver is
power conservation duration corres ondlngqy decr eases

SWItebﬁd OB 198 sthe NRRVRS| §ONSHIY RldQls dodgs anch dunsds & dig figd pehanpgl where
1nfog'§§t§cﬁla§e&>}nm @Eat%%cﬁor fr&ﬁ HQE 06O Bﬁﬁf ‘éé‘&{qe 8%“% él}rgggh the

ration nay be negatively proportional to t
wirertessp anahscyivef\b/utbnt thatelay hﬂ)fpmme(lstep ong ef Vi fo)n "Eherrala'y @ubframe is

e dete ned directly frogmthe o Clt
slsogf g Bl | Qlef TR TS5 R ORGSR RO devlces must

refrath "frb@! E%mﬁﬂﬁa@%%h@?tth@ RviflEsat é&@ss”ﬁbﬁnpe Next the wireless

deternmined dire fromthe offered capacity or
tranjogtier ectungd fo a)mOthé chawel sucbrib@rinformatiordisraimmimicated to and/or

Preferghly, the offered ca t he sa
fron 1, Hoqhy ey P el SE D e, et S8 oSSy vithin the
contedd bEASE sEORAMAI(@SS 1598 ff PIG.t§)e MBRI doniH@YILARS processing is
currently being served. In this case, the

repegigthforrthe acxtonpeffremeibsginnmgageintapstep 69&9@5@ %0 a

c a?}iaoéer ﬁ,’f?:ﬁé h%)l?rglﬁg%%e or #ﬁrgﬁgﬁt’\gﬁ %%hsu%\r‘(rgmteg ?nar)rfl t;]e §1%ted and set
prior to operation of the wireless AP. Alternatively, the boundaries or durations of the
subframes may be selected and set during operation of the wireless AP and performed by
the wireless AP itself (e.g. by one or more processors of the wireless AP at regular
intervals). If a change in the offered capacity is required as detected by the wireless access
point during operations (step 516 of FIG. 5), then a new offered capacity for
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conservation duration is therefore maxi m zed or

optim zed for optim zed power savings given the
worRemsommEapaci ty requirenent. Referring back POI/EALR0S/000447

5, a contention- free period indication is then

comruni cated to the nobile devices fromthe wrel ess
conBEGESAIONOT Rt dweinhingd corbedennetl af dtdpe SeUpLHd mewe d(sitieps for the

508 of FIG 5). The contention-free period indication
conpIguE3taNg and GOWRECRSBIVREORSATS delsrmaingd pbste A0GF Again, the offered

t

cap A} EPLALLY (HE SRAC Lo SHhlP i Bl P niERIP oHRU P ESF which
to facitieats cqromahicatidre foritiet inobilodevides outramthnbeingsénvee. In this case,

period.is based, on the duration of the power
the cgmanmnica{ips flugation, igrist ta pAITGsRend, tosgy ﬁrﬁlflw Qiratipgy pver which to
i tS THEY o RECY
aCh(fE rgg%eﬁgﬁm\q/’gﬁ]u%&)?ﬁ%g%&%{}}hxmr ?I oné/ el d@(ﬁjf @urﬁtlon js therefore
mayarzdeberopsistizadf§ fdrheptheeed mowde xdayings vgmei ¢lss minimum capacity
transcei ver (as well as any other suitable conponents)
reqyfemet \wirel ess access point is placed into a power
CO”&@&%@%&M%@Q einQHé hlrégloﬁ%@ FK’@V\?fhe%Pﬁgé'sV@ is%nﬁtgured so as to
subframe (step 510 of FIG 5). The power conserva _
em}ﬂqjofbcalnrepovseraconsea@tlmpamhnmctues h(e goutilemyg dhe foves conservation

d_dur.i i ch t bile d . f
subfE55{ ot Latetiny TR HE R (R oLiMdte b8 si pubfame).
HoWNevek,, the Rerdiess EA R $i%ayt BABSHTRUMA tol sy pewed c&&é’érv@floﬂi IF&S%hmques

povver conservation node and tuned to a first channel
withygtue reanpileifing yaiel o rrdic intereagnicekitieuest whengdensr Wllrleb:ﬁﬁ #ransceiver is

utllltzg(? %or oW leo&eg?cre ?ca? % %d El{}:b(ﬁ er{lgstsvfﬁrangle Ve 1s utilized for

Fans eV & e n e re I ane

AP kbfami)catidhe Aﬂ%nﬂa}(w&lybf}fea@‘ﬁelbﬁ AP Shayabe b@ﬁ'ﬁgturéliafot exﬂ;f;loy single
the contention-free period durln? whi ch the nobile

radigpiesface fpglniqpest VUt MEeRFsaBINFIRIQANS PRIV eTRossgiiatiafetechniques.
o 553G A BERBRM oy M LRI DS Lm0 L

une suc information is
coriRefairimgtback tooFlahd/ nste ftliap thekdare ridfifsrbe attematinesctatthoordering of

devi ces thro the wir Ss transcei ver W|th|nt e
the suhiragies; Gine Egﬁcsés @LIBPYIE R censgrvgtoRpybfr agye b#ﬁfé the relay
subﬁm ' tﬁ@tshg&ﬁQﬁQc%s Shd¥éh S Figpaat gd «fi@ rscédﬁﬁo”%&ﬁtex&tki)cineperiod

superfrane beginning again at step 508 of
subfrivat 60hmalydesdiatoihese afixcdi datitionsviofe pomer smtsfer\atms suteame 606

be, sel ect ed et r or er at of the reI
and iy bt PO IRV (e 1Bty B e D, it 1B P ifered

cap&lﬂt?f(é %nﬁ% dWlOQ%f%@%F&&QeﬁQ@orﬁﬁibﬁQH{e'G@g (E@l%ﬁ@s'aﬁﬂ t&fduratlon
wirel ess and perfornmed by the wirel ess AP

of rﬁhas shbfrgree 08 mycrcases ay thm;rf&rfpir cnpesls)omrqaseSb he\ngihes IChelse is to

Angr uariterv(gilzl)l 1 gp geﬁ; Feoff i

TV BT (I8 E BYUPFRE %" U EY %%tslé THYC 5L IE | ROFYET Siservation

subREAE DS tmwyerfemﬁé NOMOBRT REARIDS theStetdy Subfraffe fhycbe 3¢t to have a
then a new of fered capacity f or conmuni cations 1s

ﬁxed dueationnwhilothe pever cageryptien ipiBow aad thaeantention Peoed subframe

have gurahons that are variable and depend on the offered capacity (e.g. the duration of
the power conservation subframe decreases and the duration of the contention period
increases as the offered capacity increases). Other framing structures are possible.

As described herein, an illustrative method of reducing power consumption in a
wireless access point of the present application includes the steps of causing a contention-
free period indication to be communicated to a plurality of mobile communication devices,
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comuni cati ons and power conservations are determ ned
at step 506. Again, the offered capacity is preferably
wo bmssaames as or slightly greater than the nm ni PCIMCA2005/000447
capacity for which to facilitate comuni cations for
the nobile devices currently being served. In this
the Calﬁentldnhﬁ?ed? peaadimidation idemtdyingra deratien of @ cattémimofiet period
m ni mum duration over which to achleve t he

WItfml n‘f’]%% thepaebils, cp@@mwﬁemdevmé HYtte Feltadh SBm agquamunicating

throggﬂ fHe'vQ Reibss aLOKE ?Bﬁ’ﬁ Sall8, &r‘?rg%lgﬁ 1§88 bgﬂlﬁﬁﬂlcfa% to and/or from
|n1ze power Savi’ngs € m ni num capaci t

the mebile cemenmicatisn desices thmh@kmwerelesmtx’ahmewet bﬁtheoMrElleﬁ access

.Sdﬁge wreless AP iis C Fd SO to e %
Poing AHENS b (YN BFIAkE F 8t @eSiper Eﬂr’i“?’l% “)téﬁ’& the wireless
tranRRWRF (& BRSAAAL IR aﬁiéw& %Hﬁs)er@d?%n%@@ QufiRd Iaopower conservation
interface techniques (e.g. utilizing the relay
subfsaré oﬁﬂne)supemﬁamvewhere e wwalcessmmona;ybfwnc ondti lgast part of the
ower, conse rvation te ut.. .. .
cont TP e oSS AP ORI L USEN Ahlipaiopjactudes

comphicRtQaabit m&&wm&e&g&m&m& ifedcfiéts WRiBh lafe SR¥%LGSIe by one or
comruni cation and thé other wirel ess transceiver is

moretpir¢dessons fair pesforwanenthei deserilsd. mathodr natwiveless, aqchss pomt of the

AP may. be configured t | oy, sin r adi
prese tagpf%azlgntcg %IISC uee%c Watl ggm{)orheélgseasns i l?%{g?ry Togv pnower interface

adap@édl\ﬁ:fr cOOpISEY d6ad battery OF Bolatip@Ser SGuRRr fov lippdying REccriml p@wer to
npl oyed or devised as alternatives. Referrlng back
the Fleerlcal cogpenantat theeplsctaical apmpeteat inglyder Ablgageone lereless
€ 0]
ands BP9 S0 MO LB o RO Fibl one o mor

processbasyconpletitathe avicabtumesuipdess tansceasr. SThewond or thbfe prédcessors are
In this scenario, contention_period, subfrane 602 ma

operglivestorcapss %Mexgloprf;@@cpeal@‘i éqql%aﬁlonm be goxfggwg}cated toa %urahty of
n 0 r
TSGR g G RCBIB P T AORAH0P e «
duratiapata tynt(emxcgl-frempermdr\amhm |wlmrfh t}he\mmblle @ns@unatation devices must
e duration of rela

subframe 606. decr ease
rofra i UM BUR ALY GHORE B ¥ HES Fesrud i septy Homation o be

comhﬁﬁfcﬁ@a 88) andAROKEB! the BROKIR otnhBnibAYRT 8&idddl BrdgHathl Reireless
and provide the relay subfrane before the power

transceiveedyrang o ostehtiorapericst subfreme gfer fuparfiamd; rantl masse the wireless
subfranme to have

tangt RGN B 404Gl RV SR AR dRadkbustio RSt camervation

subfruitt &fMBe S@IERAhE OVhdR€ tHeQsbwid RbARBIDA ¥ 80 Fath@lsl A Nast Pt of the
are variabl e and depend on the offered capacity (e

conteriondigeaperintl. ofThehdurpiénnsr ofc aspawait ¢amRery BTy awhframe and other
subﬁda%'n l§e ﬁx% 15112 sagg#fgr stedo to tg‘zpipé ﬁﬁ)%(v%ms v151gsp\%th (t)lge real-time

ncrea es” as capaci creases
capatitprdqugedituct ures are pOSSIb|e As descri bed hereln

an illustrative nethod of redu0|n? power consunption,

i nAgmethod of operating a wireless access point with use of a single radio interface
comprises the steps of causing a contention-free period indication to be communicated to a
plurality of mobile communication devices, the contention-free period indication
identifying a duration of a contention-free period within which the mobile communication
devices must refrain from communicating through the wireless access point; causing
information to be communicated to and/or from the mobile communication devices
through a wireless transceiver of the wireless access point during a contention period
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wi rel ess access point of the present application
i ncl udes the steps of causing a contentionfree period
WO paso2t1ddN to be conmunicated to a plurality pdT/onbiose00447
comuni cati on devices,the contention-free period
i ndication identifying a duration of a contention-free

subfht O a\WuipdHrAmeNirdhcaukia g MEFBith&iohaBTHe tbfiileht N H@%r from at
nust refrain from conmunicat i ng through the wrel ess

leash ppeatheisicess:; poeramlsrpn@h thefarakess frensceiy ebdurirmmiatcatbéigme of the
supc% Eraﬁ'x%d%ere @] g Supﬁansgse |%€ érms'tg#ﬁ’?%k% gc? térﬁleo% free gerlod A

ugha wr Fel & e W reless ae

compaten prafitsith PpPoduce oNthe présent a@fphtﬂtﬂ)nﬁﬂ&lﬁd@%nﬂfut@-readable memory
superframe; and causgw%%the mﬁreless transcei ver to be
havige, ERIBPYLRE HNSATUSHORS Whiss diey SXGeYHbIFD @Y e i gMArey GrRsessors  for

perfgfmﬁlgr R h%rlﬁgcpfrﬁ@[ﬁ@ Of Al BB eRPELEERMBointIGT %eg{]ﬁ application
power consérvation su frane i's at least part e
compeintésentiéasnere wclpss tradceivercanmiéera dgouplgd acmlmzm dewst old wireless

the present application includes conputer-readabl e
LranFRERNSE AR @BFFpEFP%?SS?fﬁ%PE}Eg IOHE $HHFRSh ORF evireless transceiver.

The%ﬁl@ oHhRRL Fxg@%ss&@eaﬁ@%pe@f\@ t& E@S@ $28hnfiH-fRE E&%cﬂnﬁ%aﬂon to be

e descr wi rel ess access po
corrmn&m@tﬁd tapgbluradlty mfhmobllfqocdrmaaniedlt'e:mt daveab, the opatpetidnsfree period
a. bat so ar . power face gdapted for | .
mdleaé{%\' ﬁdﬁatlf{y zttg)pyo%g cg&}e&poxb PeEgh W IPOWLICL the mobile

comPHRaYibA Qieelc‘é@ tn‘ids@ b ARVRSm (Qnidihi&ltBE thtR@h the wireless access
conmponents. The el ectrical conponents’include at | east

pomﬁn@m irgbesationrtartscainveunicaied mmm;bimafremuqhb evotiils ¢dnemuntication

T XA R TR S—

peribd SMSERLY 6f a sHPEHANR; Qhd RIE iRFRHEESD IS b BN kddV® and/or
to cause a contention-free period indication to be

frong gtnieast ©ae eQihQroa%?eﬁﬁ peiat jthrpugh thﬁpb\rlreéeswmeﬁlwt floing a relay
subf?eg‘Xé ?Ft?:e séﬁ]a?fr&rg etré - %lagg%l%ﬁ{née a} Rﬁi%t p% oqqhe C ciltentlon -free

on o tion peri o
peridd.t hi n mhlch the nDblle conmuni cat i on deV|ces must

refrain fromcomuni cating through the wreless access
poifrotheg gigdhod; Qfmﬁwapg aaneéeSB éC%eéﬁﬂQiﬁF wstudas the stapg pbpelecting

an foffglrgdt Q:% 6 CR ln atC'OlePnLg‘Séélltlgﬁé fT QUG HS/ of mobile
tr O

Wrel essd nscei ver ing a contention pe
comauinfaation defices thupmghftha mneleam dcazasi peint; ietammiihg ascommunication

ransceiver to be Iaced into ower, conservati on
S“béﬁé%ee%HWPﬂng HBNEYT EHRERRAUN @#P fpcatign pf 'Sﬁé”‘reless access
pom§ URREd '@ the \WH1BEIEd LdABadIQMBI LT ONE réﬁ%lh&ﬂcﬁgﬁf Elﬂﬁﬁmﬁé duration

l'east part of the confention-free perio
1ncr¢.ﬁtscsa15| tbeseledted hapapxby\ﬂmraamwd\tm pmmersumhﬁeraatmna&mbframheiruratlon

i.xed or vari abl dj yst ed
decrdiRr BOTE SsIFan ot ey ceang niPriblin 16 s hommunicated for
the thE¥IW Jo%ﬁﬁﬁ“mati%nﬂﬁ”&@éjth%ugﬂﬁﬁé reREs A&c¥dsRIAAIPELITS wireless
point with use of a single radio interface conprises
trangchiyes waihen gachcmmnglcatlcunmbémneoﬂﬁ emeswerframb for a plurahty of

supeggiine bd Pt B R B Gt P IR LU0 hafivgf Sonscvation
mode ReiitiiAtdabl power conservation subframe of each superframe of the plurality of
superframes. A computer program product of the present application includes computer-
readable memory having computer instructions which are executable by one or more
processors for performing the described method. A wireless access point of present
application comprises at least one wireless transceiver, an antenna coupled to the at least
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identifying a duration of a contention-free period
wi thin which the nobile communi cati on devi ces nust
wo edosad4105 r om conmruni cati ng through the w r el eBST/aa2®S000447
poi nt; causing information to be conmunicated to
and/or fromthe nobile conmunication devices through a
oneWit €k XfankEans C@id/efe @f mblecprotesedre sbupled &5 theilétst one wireless
during a contention periodsubfrane of a suPerfrarre; )
trangeriv e a Y] pldered cepasiy fUnfasiyiabias commim@irBlIare rRIn@lipr of mobile

corr(rﬁﬁ{[{:ﬁonl %ﬁce?nﬁu&gﬂerthé‘cWﬁ%ﬁ:s?o'amesst h}?(ﬂHthst t’é%{eﬁted, and a
W reless transcelver during a relay subfrane of e
conshpecdtionnsbframerdurithom aed ayposwebfdoasevitnatubliaast dyatién of the
. of the contention-free period. A onputer_sfqgran1 .
w1rﬁg§§cﬁgeqss FPINt BEE %qi@ggﬁqd &’éfﬂi PR dhs $plected-¢apagity. The communication
oG TE N Sh RABRLE PRORE O e OORULE i) AL Brvatin
subfremé oduratin tdeereakes casi thed selattdibdapRitwi meteasss. ackiessne or more

oint o resent application conprises at |east_.one.
progieyagt edls i el v&%?ssaﬁ%taéﬁn CUS! &y PBse frfogpation to be
conn@@idat@Nfor'thé hRiR Johﬂﬂl%ﬁ@dt%ﬁlrdevﬁ@g ti0&gtP therfless access point

~processors coupled to the at |east one Wreless
with rusnsekiav evireleBh etramseciver mothen prack esmwmsnigateono pabaane eof each

ta cause a contention-free perjod indication be
suptAFin e B  pIIPHI: of MesBeEeinar L e rgrmay be or
incl@@Y aCRRay SilhEragN e Bért&tidn! f&idAe EhtIFhnd) BrCYthONThe one or more
identifying a duration of a contention-free period
procgissons arevipitledy opprating bl ¢aaise therwirglessttiappeeeisy te be phapedt into a power
efrain om.co icati thr i el eSS _access
contsF 4P TpGd O AR B e lsh P Dl b hediob 5 SuF§Re of e
plurhligmof Repérraines ChOMHO| Ratdrid) tHeWtgRSof Releaity ghe capacity and
W rel ess transceiver of the wirel ess access point

detegyining the sWrtasm derations: prsdpesfopmed msiopto felipp@ids ppgigtion of the
: i nf ' ' .
wir 0 SRS B! BRSSO, SRR R F e wirlss
accass el uise bpaaseeiovperfair itgr ar rbektlaytepsibf sela&ingf the hapacity and
superfrane, where the rel a% subfranme iis at | east part

deteaflPrtl% theotbdimectirations. plar thisglatien sreRanio, ke [HyEptigns of the power
Qf@;- [ = GRS PRLN el u : :
Cono é@ é%??ﬁg%gﬁﬁ%?®g}ed capgg@%§t?ogﬁ%%gf??%gﬁyﬁgﬁgéd(mnng
opebtomtmiraded ffqrosvef savimgspitir thk ir¢a}-tinie capbeityerequinemgnitcat i on
devi ces through the wirel ess access point; determning
a conmmuni cati on subfranme duration and a power
conservation subfranme duration of the wrel ess access
poi nt based on the sel ected capacity, where the
conmuni cati on subfranme duration increases as the
sel ected capacity increases and the power conservation
subfranme duration decreases as the sel ected capacity
i ncreases; causing information to be comuni cated for
t he nobi |l e comuni cati on devices through the wrel ess
access point wwth use of a wireless transceiver within
each communi cati on subfrane of each superfrane for a
plurality of
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superfranes; and causing the wireless transceiver to

be placed into a power conservation node wthin each
w@omsnogaenser vati on subframe of each superfraneCDCALN8/000447

plurality of superframes. A conputer program product

of the present application includes conputerreadabl e
CLaBvSry havi ng conputer instructions which are

execut abl e by one or nore processors for performng

the described nethod. A wreless access point of
L. pr edanetheg pf resicingpopsrspisyiBwtign in aauirelesseacagss gloig sthe method
uxﬁQ%FS%EEX%E £an antenna coupled to the at | eastone

REESSS %rgnsceiver, and one or nore processors

CoUgeidlg ta0cdrténtiah-ftekasdrioanadivaticdl ®Se tdramatRAEB to aPlurality of

of fered capacity for facilitating conmunications for a
mobjlq, canmupi¢atiofp Bevieese dhmrmnt‘fatlpty%res ep¢rek mdieddiogh idangifying a
durmcg)i%teasébnga%?igﬁ-.sfre%%leﬂéd k&'?thﬁ’le\k/ﬁi%fl ‘ﬁge mgﬁlﬁiei Sorr A ;‘:‘io%a&év?crés must
subframe duration and a power conservation subfrane
refrdinrfedrh oomeafunidagnghr@lghstie atreRssaqedspoidtf e det er m ned

based on.the sel ected capacity. The communi cation o

sulRrsiRg Informatiogro preppaNIBaled to ard/ekiremithemeljia epmipunication

devl RS 1BRE aaxpgel%&etrﬁﬁ}f\ﬁ(lerc&nﬁx@r\k/i?élie&nac%yggﬂmd%ﬁ{gag icgﬁltention
ecreases as the selected capacity increases. one
period subfranpobcapsdrangfand he wi rel ess access point are

oper at.ive to .cause information to be conmuni cated for
¢ heaHOBE 1ThS HFRIER] EARTOVF oI C?‘Er”@)tﬂg% PPHEr wPRsEr&ign mode

dur@§ CESFoRe! BinséhalloMS&bRAme ¥ HiRd %ﬁﬁerﬁﬁﬁ‘i@,s Gfd M {dHsBvation
each ‘comuni cation subframe of each superfra for a
subfrhme hkingt hstpapef thegvatentiFindgrec pamokhi cat i on subf r ane
may be or include a relay subfranme, a contention
period subframe, or both. The one or nore processors
2. ar erHeUfnethl SPElLAE 11V viicPeif S Act BE cWhsi®) @RS contention-free period
. transceiver to be placed into a power conservation ‘
indiggha ®i bcheomeanisaisd wemposesstbe Varthasracs obfransmitiaig twctontention-

superfr . of .the_ plurali of superframes. In one
trecTRARE AR i BedsbR ok Ik sfborl¥Re Capaci ty and

determi ning the subframe durations are perforned prior

to setup and gperation of the wirel ess access point.
3.1 n Hheonsthed elcdpiat I.durthei€oBREsiBE: more processors of the

W r q ' ' t r ei.t he

or BeriE JREEE0TARN B CoRRRhRLN o AR LOR UK Fne other
accadepeinnihnouph 4 Waelssstfanaceivad dudng onday subfiakiesoflthd $upkerframe.

scenario, the durations of the power conservation

subfranme and ot her subframes nay be fixed or variably

adj i ' tradeof f power savings
T e erent - LA B L A

nmetchadngf thee duformgtigowénr cba s owpile orommuaicatioe| dedces to be

access poin he net hod .c rising .the acts of:
comBLTAIRg @ ABURE G BIPHET S esr EREST BRITERIthGr? teByisubiiame of the

sup&rREmY @ﬂr%é‘%}?éj wWiRlRs RhcaivEL YheQblaRBb S QQ‘H%' Bh¢BF R ontention-
devi ces, the contention-free pefiod 1 ndicalion

freeipdmed.i fyi ng a

5. The method of claim 1, further comprising;:

selecting an offered capacity for facilitating communications for the mobile
communication devices through the wireless access point; and

determining a power conservation mode duration of the power conservation
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duration of a contention- free period wthin which the
nobi | e communi cati on devices nust refrain from
wa@eossdicat i ng t hrough the wirel ess access poi PCT/CA2005/000447
causing information to be communicated to and/or from
the nobil e comruni cati on devices through a wirel ess
subfri@B Hasddve thefselebRd \Whpaitesthe po0es Someiatiofl widdeGudation having a
contention period subfranme of a superfrane; and
relatignshim yithhde ielested seapeqifyngich thedr as thepislastedceapasitt inczgases, the
po“%?gﬁkeﬁgﬂ3$r%ﬁ%hgﬁeﬁBge during a power conservation
SUB? rane - of the superfrane, the power conservation
subfranme being at |east part of the contention-free
period. 2. The method of claim1l, wherein the act of
6. cauldiengethpd of slaiman ivdisrain die yEelesuagesss Raint eerates ieaccordance
. [ C ises the further act of transmtting
Wufﬁe COL g%%?é%ﬁggg'period i ndi cation within a beacon
of the superframe. 3. The nmethod of claim1, further
conprising; causing the information to be c%nnunicated

7. t o Bdnehod PgHaHf‘ I, svherein the BRIV rCoRSERIONL b fAMEH)ag @cration
i - Lr ] ' subfrane of the
g il B e P b .7 Lt hr
conprising: causing the information for the nobile
co ni c&ti 01} (flevi es.to. b comqgni cated t.o and/ or
8. fr OiCaMBPAL OLGIHEN bsWhaerelie WEFIRS G5CEH ROIAt FAPRgSes a battery-
pow%#é*éﬂzl‘ri@él@ss%césbﬁoﬁﬂperf rame through a wireless
transceiver, the relay subfrane being part of the
contentionfree period. 5. The nethod of claiml,

further. conprising: selecting an offered capacity for
9§ adt MIIESET G e BRI TRTIHE or the nobil 6

CORTBdfHGRE Iﬁﬁggces through the wirel ess access
poi nt; and determ ning a power conservation node
durdraitery @fsold@opsniiterfasgsdarted fgreoublingifea batéesy opaolar power

SRR G r DU R SRR o, T2

atrons e sél ected

c apacéleatrisdlebmbbdntAinclubibgsel ect ed capacity increases,
t he power conservation node decreases. 6. The nethod
of cl ai @ least\Rre Mareless HansgPivel ess access poi nt oper at es

| n acc%ﬁﬂgfégﬁlé’n‘%&iﬁw@% 8021 Yeabt BRsEeRiANdAUGye, /- The

nmet hod o wherel n the power conservation
subf r amenéasmarciptvedssa@s colaed fosthy ar leaddboae direlesgtransceiver;
operation of the wrel ess access point. 8. The nethod

of cl ai MCONAHREIUF RIAREOR Releeyeraiedds point
conprises a Ralde! YRPMRoRGree period indication to be communicated to a

plurality of mobile communication devices, the contention-free period indication
identifying a duration of a contention-free period within which the mobile communication
devices must refrain from communicating through the wireless access point ;

cause information to be communicated to and/or from the mobile
communication devices through the wireless transceiver during a contention period
subframe of a superframe; and

cause the wireless transceiver to be placed into a power
conservation mode during a power conservation subframe of the superframe, the power

conservation subframe being at least part of the contention-free period.
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Wi rel ess access point. 9. A wireless access point,
conprising: electrical conponents; a battery or solar
w@owso4imt er f ace adapted for coupling to a batPEr/gADINS/000447
sol ar power source for supplying electrical power to
the electrical conponents; the electrical conponents
10.1 ncThidimi@les@lact2aPoi@ N cMbifre De Setdid NS Bhy @F ;mé@ processors are
antenna_coupled to the at | east one wireless
furtherapiezati Veeto; caype thr conderdiopritearesiodsindisativredp be comenupicated by

transr?l?ttc‘lh Mo CEISLI? ‘cﬁséegy ﬁlﬁ 4fibn Mtﬂﬁl Phéacd f'%[ %g%erp'ame.
proce sors el ng Ive 10. cause a contention-tree
perlod |nd|cat|on to be communi cated to a plurality of

nobi | e ¢ommuni cati on deV|ces the contention-free
1. per TRSgiTslest a65esh PPHE ML Hh g ¥hatsmithoAneor gnore processors are

furtﬁ%mtfvg 5 CaR tH@fdf&%a%ﬁ o) B? ]pIcla%drfB th/%r from at least one
nication devices nust rarn from conmuni cati ng
othd¢rh amegm plolret ﬂno@hessmleesstrqnmaﬂer daimgs e irclhprsubframe of the
ed to and/o fron1th bile
Supﬁrg’ﬁfﬂ?n%@é }Sﬁu chelng Pl‘}rb?f;‘ﬁe ForicRid %E's%er’cordanscel ver
during a contention period subframe of a superfraneg;
and cause the wireless transceiver to be placed into a
12. povildre waonekes \aatdserpomsdel diam iy Eimpweeratenseracatidemce with an
fra 0 he superfranme, the power conservation
Sozéﬂ%aﬁgcﬂgta%%ir g at |least part of the contention-free
period. 10. The wirel ess access point of claim9,
wherein the one or nore processors are further
13. opeﬂmwwde&sewwa peint heclaion? ewhdrein-the pewgreonsaivation subframe has
add qdlnc t |lonart1 N cnom’runlt%at ‘xl t Ean%mst ti n t he
rdirdRs S narae The RS R g osiosh AT P eacon of
t he superfrane 11. The wireless access point of claim
9, wherein the one or nore processors are further
14. opéhgt Wireless agossss poinh @f jchimr Fawhersin Srehanc SMMME REeGegsors are

mnﬁ8“?@8#9éuir°"1at | east one ot her access point through
a Wreless transceiver during a relay subframe of the

supelett ame offehed rcapaytys tifif fadikitatieg ngprp@uhicaorishéor the mobile
contention-free period. 12. The w rel ess access point

Com(‘i‘?u"é‘faé‘f’ﬁwdng‘ife‘f“ﬁ}j‘gb;Sl%ﬁ‘é’atrf’l@% Jepes§ PeBAce with an 802.
11- dé?é?ﬁﬂles%apgééxd cofllgé'rva-{i*&ﬁ Yi’loﬁ@' &lﬁ%tl@l? C&S U}E)eo oWer oéonservatlon

claim9 el n the power conservation s
subfiamabased dnfthe selscteahlca}mbitys, ttepowgr opsehtian rrm)ﬁe tdlumtxon havmg a
| ess. access
relatlons 1p with the selectp 8 capac1ty such that as the selected capacity increases, the

power conservation mode duration decreases.

15. A method of operating a wireless access point comprising the acts of:

causing a contention-free period indication to be communicated to a plurality of
mobile communication devices, the contention-free period indication identifying a
duration of a contention-free period within which the mobile communication devices must
refrain from communicating through the wireless access point;

causing information to be communicated to and/or from the mobile communication
devices through a wireless transceiver of the wireless access point during a contention
period subframe of a superframe; and

causing information to be communicated to and/or from at least one other access
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14. The wireless access point of claim9, wherein the
one or nore processors are further operative to:
waedosoo41an of fered capacity for facilitating PCT/CA2005/000447
conmuni cations for the nobile conmunication devices
t hrough the wireless access point; and determ ne a
poiRAMRNgIE BRSPHMBSs! M TS ddﬁﬁglhlrém}{]@libfiaﬂ% W€ Euperframe, the relay
conservati on subframe based on the sel ected capac:lty,
subfrimoe peingnt lvestpartodtherentantien-dige aetiesh havi ng a
relationship with the selected capacity such that as
the sel ected capacity increases, the power
16. CONERY Mmathb@oMAsen 48y ahéeh dﬁ%fo@@f&:&usul@ théhcombitivh-@ée period
operating a Wi rel ess access poi nt conprising the acts
indigftioncigud emeruaisated ronpRses b fPpaherast of diangmitiéng ths ¢eatention-
n I I, | e communi cati on
freed)e%hl Ad(}&‘tﬁﬁg V”;l&m? B Tﬁloﬂ resgf)eprg??lod i ndi cation
|dent|fy|ng a duratlon of a contention-free period
thin which the nobile conmuni cati on devi ces nust
17. refmﬁlfﬁetmfbﬁf@@Mlﬁ%@hqrﬁ@mﬂﬂﬁ&gh t he VVI rel ess access
p0| f t
ncfasing PEVIRLD QB o % BRGETINN PBEF chitervation mode
durlwg r sl E|esert cansoatiyie rsubfrarhb eofithiee Iselse:rframe,e slse pomrt conservation
ing a contentiagn period subfrane, of a superfraneg;
S“b%?ﬂie Bang phigast peg obths @HtWBO%geEBﬁWﬂm cated to and/ or
fromat |east one other accesspoint through the
wirel ess transceiver during a relay subfranme of the
18. supgrefmethed of bleim éb ayhaulnfthamerelmss acrest pdirteergey tn azordance
..the co ion-free period. 16. The nethod of claim
withy & 8%&5@@?%@“&& of causing the contention- free
period indication to be conmuni cated conprises the
further act of transmtting the contentionfree period
19. ndﬂr@amtb@d of ¢lhinn 13, wolecsieio thefelayrabame hps adpration thathgevariable
ur t.her rising; causing the
aurilE PR oA bR Vipe W IR R Rt 2 pover
conservati on node during a power conservation subfrane
of the superfrane, the power conservation subframe
20. heiThg regthodsefselaipgnty, fether kempBsingnt | on-free period. 18.
Th 0 [ er
%e@tﬂ%%gt Iéfsfngcg a %gt \g)r}c effc\}m f’l‘{]]llig Wrﬁcc‘ailogg CISIS She mobile

conﬁﬁtﬂﬁkﬁiﬁbﬂdedﬁes tllihﬁgmémdeleés actak poihb,andher ei n the
rel ay subframe has a duration that is variable ng .
opéelrmprng e duraiopAl e yelay aabisamepassd eust 5@@1@§@d capacny, the

durdBh Weing%gver;gqf p%ﬁﬁﬁﬂap&) thd ?e'lé&éh%ap«fiéf{yt. her conpri sing:

21.  The method of claim 15, wherein the act of causing the information to be
communicated to and/or from the mobile communication devices is performed over a first
set of frequencies and the act of causing the information to be communicated to and/or

from the at least one other access point is performed over a second set of frequencies.

22. A wireless access point, comprising:
at least one wireless transceiver;
an antenna coupled to the at least one wireless transceiver;
one or more processors coupled to the at least one wireless transceiver;
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sel ecting an offered capacity for facilitating
communi cations for the nobile communication devices
wo boosogtioz he Wi rel ess access point; and det er nPEI/O082@5/000447
duration of the relay subfranme based on the sel ected
capacity, the duration being inversely proportional to
t hehs ehesiiBoreGRRRSrY beird opelhtevertgt hod of claim 15,
wherein the act of causing the information to be .
communi cavseh eantentighdreeipeniad diicanonitp be commumicatadi tora plurality
of SRUNE Rk BeREFO0 0 Bk Arlipioh 28 Pl EADS WEiying o
durgtRiTofai ateadon-frea pelicd withmriviibie tirtmbisi RSdonaiéniOdtiverdevices must
access point_is perfornmed over a second set of
refrgip diprepinaynicatmg thraygh dheslaitepcepagaied iitsless agnepy Pantag:

at | east,one Wb EhESS b ' BOSERINElicadl ANLRRAR FOHPIES mobile
to the at least one W Teless ranscel ver; one of nore
compiREes$isn Idevicehk@ghtowirblessatrarlsedigdr afinke Witelds€a&cess point during
transcei ver;the one or npre praocessors being operative
a copgntieny perppdsupFaMe 9f 2 ShRsrFraBeAHi od i ndi cation to be
communi ¢at&Gnffindibh 46 BeldotrdiniCRE L LaGIBTHIRCA' 168 one other
devi ces, the contention-free period 1ndication
accdssl point tlybugh thedwireltssamnséeieeratmning rat fetay- Subampedfi thel superframe,
i thi p_whi ch the nobil e _communi cati.on devices mnust
the elay Sy frane BRing dhicetinazof iy SoRRkBligh R geriod.
battery-operated w rel ess access point; cause
information to be comuni cated to and/or fromthe
23. nofihkeewicanssuavicesst pomt devlaine 221 Wheregh the ome ef @xse processors are
transcei ver of the wirel.ess access.ppint during a .
furties SRBRTVS 10 savseoic iRl st DEREd Bftdond bt mygisated by
transftig Rhd QBnicRLHEFEO PEHRU CRURM 6P vifith0f Heabdh alibk&AStof the
one ot her access point through the wireless
suparframgcei ver during a relay subfrane of the superfrane,
the relay subfranme being at |east part of the
contention- free period. 23. The wirel ess access point
24. of Tokalife]ess, acobR it $helaidne2OivheRie tHY S8 66 8lo%e dF&essors are
further operative to cause the contention-free period

furthes @perativo e ¢ayse &recuiplass Eansedvasyio e daceil tRtoragpqwRs conservation
ion o cat St ‘
oA R0y ERASEAAL PR 80 bR R conserain

subfpemebeind atdeat par 8f thefleententior-free peréodor nore processors
are further operative to cause the wreless
transceiver to be placed into a power conservation

25. M0qge dyifd1BG ?cc@é%v‘ﬁ(;inf:Qﬁ%ﬁ{iﬁlaﬁ,%i&éﬂ%%?ﬁ% % b&tdance with an

superfrane, the power conservationm s rane bel ng at
8021 bhasedptardaif t he contention- free period.

26.  The wireless access point of claim 22, wherein the relay subframe has a duration

that is variable during operation of the wireless access point.

27.  The wireless access point of claim 22, wherein the one or more processors are
further operative to:
select an offered capacity for facilitating communications for the mobile

communication devices through the wireless access point; and

determine a duration of the relay subframe based on the selected capacity, the
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25. The wirel ess access point of claim22, being
operative in accordance wth an 802.1 1-based
waet@sdaniols 26. The wirel ess access point of clBETMCA205/000447
wherein the relay subfrane has a duration that is
vari abl e during operation of the wrel ess access
dur@¥nBeingifivertéle prbpoeti s tothe eslsctpdedplacioy. cl ai m 22,
wherein the one or nore processors are further
operative to: select an offered capacity for
28.]c aofﬂe' &ﬁ%fe@a&gﬁg%&h@@ft ﬂ&iﬂ?z%%%&ﬁﬁ.tff@ Bhé Br more processors cause
conmruni cat1 on devi ces through the wireless access
the prfbrmhatioand bdebeammmieatad thuandldrdronofhet inebilet@ymanichti@ndevices is
based on the_sel ected capacity, theduration being .
PETiORDES s Pr Bfsbr 84 o?rfglf_fetq&}eltqlfé 2gf! e@ﬁeaal@spﬁa fRformpgion to be
comom&r M LS IRd/BE FHAP tRPLN ea fonﬁal ht} ggces%tg%l?gg pEHgmﬁ)&leover a

nMore processors cause the I nformation

SeunmﬁmumﬁﬁammddEQ and/or fromthe nobile conmunication

devices is perfornmed over a first set of frequencies
and the cause the information to be conmunicated to
29. andfiRr w{E1RE ddeessAoihCGFUaifNE2, HabR aaéiﬁ@_%%acﬂg'iﬂtterfhﬁe comprising
performed over a second set of frgquenC|es. 29. The :
the winclebesansaeivess poi nt of claim22, having a single
radio interface conprising the wirel ess transceiver.
30. A nmethod of operating a wireless access point
30. COMM hicBidadb loperafifif & vAfeless BERSS pdift dmRisliRrige agapaci ty
for comunications for a plurality of nobile _ _
corpaigatingatano affgeedi eapacith rrgu tonuhenigiftions elos amgderslty of mobile
[ At erm nin co nication.duration and a
coriinigf S BF P M dur SRR SRERG ol cos access
poideteriafig a @dninieni Stlod Cduesliohadca pywert Ehs&@h@6it @aration of the
. capacity having a relationship with the communi cation
WIrgleRy 3566%r PABhdaTedadn dhe delesied gipadive Khe 1yglected scappgty having a
relag&llsﬁtfpt @/ﬂh.ctﬁcp @gﬁl}r%nicﬁﬁgr? %ﬁ&%ow%PSO&QﬁHHSH QfatiQfs such that, as the
urat’i on increases and the“power conservation duratioh
sclected r epaeisy ineessesg thef @nimbniodiono doationnindrdasat add f e power
t he nobi | e comruni cati on devices through the wrel ess
conseryation dyration dgFiepseiise of a wirel ess transceiver within

ea%guﬁliq’%"gﬂ'fg. AlonCid bc'éjpcgrﬁﬁﬂﬁicgt{sd%lchlesﬂgﬁirlé E@Iﬂﬁlu%ﬁagﬁne devices

pl ur al superfranes, each conmunication su
throhglvithg whrelessomueass catintonwithuust iadna wirdlesausmsgivenewithin each

W rel ess transcei yer to be placed int .powner
compneaon: yamsae! vieehi SPEHPRS Wer® OOV, G isyRerframes, cach

comPHM 2B s fr SRCHvEUPRE CoATRInRGt S Guilis;ahlit y of
causing the wireless transceiver to be placed into a power conservation mode
within each power conservation subframe of each superframe of the plurality of

superframes, each power conservation subframe having the power conservation duration.

31. The method of claim 30, wherein the wireless AP operates in accordance with

802.11-based standards.

32.  The method of claim 30, wherein each communication subframe comprises a relay

subframe for communicating with at least one other access point.
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superfranes, each power conservation subfrane havi ng
t he power conservation duration. 31. The nethod of
wa@bk@soy4803 wherein the wirel ess AP operates i NPCT/CA2005/000447
accordance with 802.1 1-based standards. 32. The
nmet hod of claim 30, wherein each comuni cation
33. subFheamettodnpf ckea 30, rehayinsedchr cmemiccatioosabiiabed cofiprises a

with at.lea one, ot her access point.33. The nethod of.
confgnipn pafpd SRR forceghm U Lt ihar?@ﬂsfcpm%umcauon devices.

conprises a contention period subfrane for

comruni cating with the nobil e communi cati on devices.

34. 34 . Thehmetired lnd dlanh 3, avhered at whgraicrofahe laetastf seleeting the offered
the agts of .selecting the offered capaci_t nd, i
capggly el i Ryt e thE iorIP RSO UERTIORL A R i oo tprgeration of

the RifeREs §ReRRRAML i on of the wirel ess access point. 35.
The nethod of claim 30, wherein at |east one of the
acts of selecting the offered capacity and determ ning

t he,,co nication duration e perfaqrimed by _.one or
5. ror e oned 85 slet 3t ihetsy of lsax Chie sl 4B pup b SelsPregthe offered
capR§T #d a&te@hintRethel doRhBESicRAMEaTafdt Bte pSGornfedMby &In€SST more
access g0|nt, conprising: electrical conponents;” a

progsagoreehihe wikeldsa pcogenpaint duriag foaetetionl apithe avifadess @oegss peigt.
to a battery or solar power source for supplying
el ectrical power to the electrical conmponents; the

36. el egivirelead accesEpON@Nécnprigdgidi ng: at | east one wirel ess
transcei ver; an antenna coupled to the at |east one

wi edactical gomppisalsier ; one or nore processors coupl ed

to.t YY) ' :

0 8ol 885 RS LA ADSERNEL o L RAB0T B e
source fdresupplyimgrelecaicatpdwer ta tid eleaticdl yomponais; | e

conmuni cati on devi ces ‘tugrough the wirel ess transceiver

wi thf e‘é’é@*%@ﬁﬂ%ﬁﬂ%‘é‘? Weésubframe of each superfrane
for a plyfealichy witel@YREA{EREES, each communi cation

subfrane having a communi cati’on duration deternined
based onmnanteofd eyuptbdda placattigast are waeledsi ttanscaiger;

conmuni cations for the nobile c ni cation gegvi ce, .
the. comPnPERBIUNOSRFUS COIPIHAIR e AeICL OAE PATSLORS [aRsceiNer

the of f gheesheCRRASTE bYocBsels Bt oRfativ@®o:0f f ered capacity
I NCreases, t he communi cati on duration incr eases,; and

cause the wi caysesisfarmatin éo \bsr cammbeicgedded ai pluwiligy of mobile
comy Sl\éfcrrag;i‘rrg ndze%e/{c\ésggth:%n gggtg?e r‘g\fﬁég%:? tr?x?isggivgp Withirt oe%%ﬁr%%grlngrﬂcation
subframe of each superframe for a plurality of superframes, each communication subframe
having a communication duration determined based on an offered capacity for facilitating
communications for the mobile communication device, the communication duration
having a relationship with the offered capacity such that as the offered capacity increases,
the communication duration increases; and
cause the wireless transceiver to be placed into a power
conservation mode within each power conservation subframe of each superframe of the
plurality of superframes, each power conservation subframe having a power conservation
duration determined based on the offered capacity for facilitating communications for the
mobile communication devices, the power conservation duration having a relationship

with the offered capacity such that as the offered capacity increases, the power
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plurality of superfranes, each power conservation

subfranme having a power conservation duration
waledospomiined based on the offered capacity for PCT/CA2005/000447

facilitating conmunications for the nobile

comuni cation devices, the power conservation duration
confavitivg durdtnaletiedsdd) p with the of fered capacity such

that as the offered capacity increases, the

power conservation duration decreases. 37. The wrel ess
37. 3CCARS ROl 2@bsChBRILP BlaithhRl Sty tnOBfe BF AIRE rocessors are

processors are fu er operative to: select the
furthdrfopermdveapaci ty for facilitating comunications for

the pobile c ni cati on devLﬁes through the wrel ess

acce%st s rﬁf,?er aRatIBT fPh 2 HEAIRR nFRIATERICANS PTatthg rmobile
: ' &ﬁﬁf eBSw ROl LA : he sel ect ed
°°“@§g%%ﬁ?§@5§g. 1'%?%% re g§§§§§5§§§g$§3ﬁ? of claim 36,
wheletrmirtehthe @omnomicatioe duraoessahs waredest wetdsepoint based on the
operative to: select the offered capacity for
Seb?%&FW%FﬁYing comuni cations for the nobile
comuni cati on devices through the wrel ess access
poi nt; determ ne the comruni cati on duration and power
38. corlderwatlesnaatassapeionobtlainh S oniwhet ais sheacue o5 npwe processors are
fr[based ?n Ehe sel ected capacity; and continue to repeat
urthqr @PERANYE {9 g and det er mi ni ng during operation of the
W I56le€tS ShACTRSE] RAbAity 38 fIdIBtavihg et ASBuACHEsTS B Mhe mobile
of claim 36, wherein each communi cati on subfrane
comgBtpratior devicesdheppgh thyf wiaglessfageesg pamitini cati ng wi t h at

I h [0t . h i1 el
<l S B BGRB8 105, ARG RER, o e

wirdl@sREdeSEFoint f3ed 6MtheaBleprt icashctyipdndane f or
comruni cating with the nobile communication devices.
continue to repeat the selecting and determining during operation of the wireless

access point.

39.  The wireless access point of claim 36, wherein each communication subframe

comprises a relay subframe for communicating with at least one other access point.
40.  The wireless access point of claim 36, wherein each communication subframe

comprises a contention period subframe for communicating with the mobile

communication devices.
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