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wi rel ess systens that enabl e various types of

conmuni cati on i ncl ude %@kg@i‘ab al  Area Networks

(WLANs) such as W.ANs t &i?/vith one or nore of
L. the pjij§GE 802.1 1 standards (e.g., 802.1 1 (a), (b), or

(g)). Additionally, |EEE 802.1 | (e) has been
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sy @@mventl onal wireless systens that utilize techniques
to provi de channel access may allow a particul ar
station (e.g., access point, base station, user
IIter'ﬁ&g |Ietermnal . . .) to transmt data
during speC|f|ed period of time. However, such
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melfiplegisens@gcdsa to one or more shared resources: A system may use a vanety of

multiple access techniques such as Frequency Division Multiplexing (FDM), Time
Division Multiplexing (TDM), Code Division Multiplexing (CDM), and others.

[0004] Examples of wireless systems that enable various types of communication
include Wireless Local Area Networks (WLANS) such as WLANS that comply with one
or more of the IEEE 802.11 standards (e.g., 802.11 (a), (b), or (g)). Additionally, IEEE
802.11(e) has been introduced to improve some of the shortcomings of previous 802.11
standards. For example, 802.11(e) may provide Quality of Service improvements.

[0005] Conventional wireless systems that utilize techniques to provide channel
access may allow a particular station (e.g., access point, base station, user terminal,
mobile terminal, ...) to transmit data during a specified period of time. However, such
allocation can result in inefficient use of the channel when the station completes its

associated transmission prior to the end of the allocated transmission time period. Thus,



such schedul ed wirel ess systens. SUMVARY [ 0006] The
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further conprise evaluating whether to transmt the
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- .1 ndi cat t.o he a transmtter in the multi-poll frane
dlr&%ﬁ’ﬁl gg@rg glugﬂg Hle particular scheduled time period associated with the particular
transmission opportunity in the first direction, the reverse direction grant enables a
recipient to transmit data, and receiving data communicated in a second direction during
the particular scheduled time period associated with the particular transmission
opportunity. The method can further comprise evaluating whether to transmit the reverse
direction grant, determining an amount of time remaining in the particular scheduled time
period associated with the particular transmission opportunity, and/or determining
whether a station indicated to be a transmitter in the multi-poll frame completed an
associated transmission. The method can additionally comprise evaluating whether to

employ a received reverse direction grant during at least a portion of a remainder of the



associ ated transm ssion. The nethod can additionally
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and/or determine whether to transmit the reverse direction grant based at least in part on

an amount of time remaining in the transmission opportunity.

[0010] Yet another aspect relates to a wireless communication apparatus,
comprising means for receiving data communicated during a particular transmission
opportunity in a first direction according to a schedule, means for receiving a reverse

direction grant during the particular transmission opportunity in the first direction, and



an anount of tinme remaining in the transm ssion
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[0012] To the accomplishment of the foregoing and related ends, the one or more

embodiments comprise the features hereinafter fully described and particularly pointed
out in the claims. The following description and the annexed drawings set forth in detail
certain illustrative aspects of the one or more embodiments. These aspects are indicative,
however, of but a few of the various ways in which the principles of various
embodiments may be employed and the described embodiments are intended to include

all such aspects and their equivalents.
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out in the claims. The follo¥ ng description and the
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[0021] FIG. 9 is an illustration of a methodology for providing a reverse direction
grant in connection with scheduled access to a communication channel in accordance
with a plurality of aspects described herein.

[0022] FIG. 10 is an illustration of a methodology for employing a reverse
direction grant in association with scheduled channel access periods in accordance with
various aspects.

[0023] FIG. 11 is an illustration of user device that facilitates generating and/or
utilizing a reverse direction grant in association with scheduled channel access periods in
accordance with one or more aspects set forth herein.

[0024] FIG. 12 is an illustration of a system that facilitates scheduling channel
access and/or utilizing reverse direction grants to reduce channel bandwidth waste in a

wireless communication system in accordance with various aspects.



with a plurality of aspects described herein. [0022]

FIG 10 is an illustration of a nmethodol ogy for
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readable device, carrier, or media. For example, computer-readable media can include
but are not limited to magnétic storage devices (e.g., hard disk, floppy disk, magnetic
strips...), optical disks (e.g., compact disk (CD), digital versatile disk (DVD)...), smart
cards, and flash memory devices (e.g., EPROM, card, stick, key drive...). Additionally,
various storage media described herein can represent one or more devices and/or other
machine-readable media for storing information. The term “machine-readable medium”
can include, without being limited to, wireless channels and various other media capable

of storing, containing, and/or carrying instruction(s) and/or data,
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illpgtfagad in eceondaneawitbfvatines aspbds sitt dortlphereind Systesol0dasludes an

ch | di
AGERRUAERD 104 Dol BSer AR R G R0 5 of BSE f BRP T
(UIRRD0EL-N, hbfea) sillytbedal positivé RfedeRi B R661dasbe Withi§62.11

becones desirable to facilitate providing reverse

tergpipelegy. gk b‘?‘b"ﬁ!dsUTRl‘Q% N #re albs geaed tresatations ch&BAs berein.
AP DGRRR URE FGONDRI AR ch@ 1Y n%f"e%seLé}coamgét ﬁ@&no?% (WLAN) 120.

reverse direction gran

Aad:brdmg'&')cbrh)or h’mee @dpéaBﬁWig\N 120 {sarhiglosped dSBIO l’(ﬁ?‘DM system;
der Qf the allocated peri.od.

hogngggrg?}@gﬁ 21:2[5] ?rhag e&t”(}e’tvrr%} s§ LAN. Acggss ppigk §04 communicates with
anf QTFRSEE St Dbl APHEBr Hlleckos pfd 1N DAL R, N AEROIBANGF oo the

W th various aspects ort rein. tem 1
Inferret, adestranst, Ac eass sthBowired, (WARSlest 0ot dphiadl neBNork Connection 110

e BB ) B 2050 . IS B may
beRORMICEANGE Detiork 18D8r ds WTE EHEA ND(08 9 coffectdfls &i&fbu%? on WLAN

106A-N are also referred to as stations or STAs
12 Egpmpleppt deyaces tlzpt oy begepnegteddmeitheraetworki 192\nir VEL AN 20

o8B 5 UMdR 53 4. 80 Fes G,

pemﬁileﬂmphmmksta\ﬂom td20inate v by 13Py), el R$Red AlSh as HDTV,
'%ﬁ SS p0|nt 104 comuni cates wi_th any nunber  of
DYRnlavenI Wikrdess sReakers, (Anaass suacasiiers uehamg, andvirtwadly ey lther

typdt dBBYdR el Pocesses may include voice, video, data communications, efc.

Various data streams may have varying transmission requirements, which may be
accommodated by using varying Quality of Service (QoS) techniques.

[0031] System 100 may be deployed with a centralized AP 104. All UTs 106A-N
may communicate with AP 104 according to an example. Additionally or alternatively,

two or more of the UTs 106A-N may communicate via direct peer-to-peer



Internet, an intranet, or any other wired, wreless,
or optical network. Connection 110 carries signals
w0 e@mosize3 net work 102 to the access point 104. PCEVAMEE035698
or processes may be connected to network 102 or as UTs
106A-N (or via connections tBerewith) on W.AN 120.
Exanpl es of devices that may be connected to either
network 102 or WLAN 120 i ncl ude phones, Personal
coﬁilnglm adtioAgap.s bmplolyldgmféc)t Llrﬂmmuﬂlﬁ(BLS))fasst&iat@ﬂﬁlth sprfs 1(e)).
apt op per sonal, conput ers atjons, termna
%Pssam gﬁlaﬂéslageﬁfé’a.% cles ThwERe S0 73 cevgnwhwﬁg
[o§32je! ess Iﬁ%@%&‘{rﬁe vAA BB a %e&goa{dl@%rée AMEREA TPant 8ifbe
virtual Iy any other type o% ata device. Procésses may
enipleyadde comiecton withl @ oyiraless aonmmnmltloatsym,, suel gs system 100. The

oS R BT B s BRI SPAR hcs r

nutiey bﬂﬁm@gahadsy efh oﬁq{e\/chﬁ@pér@ﬁ)bemcdawcmwnﬁ g aaalcular
System 100 may be depl o%/ed with a centralized A

Sta&@!ﬁgm ePALN, ag/oicd At eran thet tpsmigs date visr ajmmgntlmcatlon
ch@l?h ?E@gpdﬁ%ggb“o% ioh1d's Qtlndesrteﬁ%h éé’ gl %PC{(W,) ofd of BT§106A-

ConminT cate Vi
N,pee).- A@nﬂﬁgfoﬂtﬂmnﬂm@ﬁbe otilifed.tg deﬁlﬁmédhymﬂg oDirsiatissidmkor a
Set - Up 1%} associ at ed w tg 802. ‘)% Access may
coggsgpél‘c $PO, efigd- Sehedgle msxggmgas lgglg(aemﬁlh-poll period may
3 e t
U LA B | SR T
AR @ rvesdh ascﬁ'omvSﬂ‘As o oihee$ BAs Eammxampbatheonultiymileigmemai be a

SRPD IR Bt ria s EnbR ST SR PR o ple tipot ink

STAISTE fraiEBREsidHs nidyBR ﬁ@@ﬁaéwﬁ) th€ 8@Ho® (el AT 10% oREbE U¢§ 106A-
bei ng associ ated with a particul ar st atl on (e. g.

N.1qa)- Eh%s GHEDMsamobns mayde@ single feme ithat sehegules ammbtrapf
0 h I
corhumfircat %Igé(g%}@ 1%;}[}?13 ﬁ]ﬂb ﬁa%ﬁ%g};%%ca%eﬁ%aq 8fﬁrﬁhs§atlon isa

trahSfibér, aeiscoﬂd stéioiub kiredqeblek, o statEmpyhdaeduthtidn £6€ thetadcess to the
define a schedul e of transm ssions for a corresponding

chapiel forsark obiae sehedulsd peredse dt iscanismplaiedihat hapsnegtsf the

58k B R M | e i

cah be AFectagtedsatilizing a frudimpSITAscdnsolid dtet pdHl] Asd/ofFotoken that is passed

beF T SraHoP DL RS PR it RO IRE 136 B WPRIEIAIed that any
scREHRAE aS8dkiatddl vitiliHaBd1 abéddk fa‘ﬁEAVﬁﬁﬁtﬁe"ﬁ%@%ﬁjﬁé Qs@yécts of the

maybe provided to the stations (e.g., one of
preseyt disggpsure.et c. ). The SCHED frame thus may be a single

OB iy B RS VT8 B g over

thé thifiiheb(eat,i WRANS120) brianwitht ted of the SB6INMA Ghadd] atcekSddation.

receiver, a start tinme, and a duration for the access
Agcordipgly, the transmitter can provide a reverse direction grant to the receiver, thereby

enabling the receiver to transmit data over the channel (e.g., WLAN 120). The receiver
that obtains the reverse direction grant can thereafter transmit data to the transmitter
during the remaining portion of the duration, for instance. According to another
illustration, the transmitter can provide a reverse direction grant to AP 104, such as, for
example, during a scheduled period for direct link STA-STA communication (e.g., UT
106A scheduled to transmit and UT 106N scheduled to receive). Thus, AP 104 can



channel for each of the scheduled periods. It is
contenpl ated that the aspects of the present

waele@chsres e is not [imted to use of a SCHED fPrames20he035698
exanpl e, the scheduling can be effectuated utilizing a
mul ti-poll, a consolidated p8l| and/ or a token that
i s passed betvveen stations in an agreed upon order.
Accordingly, it is to be appreciated that any

cosmimaticHdte wgthahcsmmisan‘m@‘ (wegl WTcheiela traohasne 6.4 SWBANIR0)

the co ects.of the present disclosure.
é@‘] e%ﬁé‘“i"fﬁ?‘i%ﬁ ‘Eﬂ’é‘?ﬁ’ttfm?gﬁi% the transmtter may
[063431 sh t rgns A NYhadeb 20PUBY e mycgaer%hlzé&c cks tlefilble

120) prior to the end of the”allocated channel access
traggmitting and/persosiviing glhip, at tdspedtivaseirdptedrtingesrin pcawdanee with a

[ever dlrect (o) re t her

rel eV R BB PO SRR PTSEED g, Spfilidated pon,
tokdiapuesdd dceording t¥aAbhebalR) .. )Thﬁlerrﬁﬁlﬁl-p’cﬂf frarhéna® Rk dtalidns to
the reverse direction rant can thereafter transmt

acgress dhe Ghappel during skecated tingrsy anshprotidles amamenmi @f foetduging which
th@ mumgﬁaioa%ﬁlé &gﬁsrﬁlpa&tg%eme AR SO r'asfdes

ustra ransmtter provi
nodﬁlﬁcamn toreach aaisntitter/ AT Al flated thCﬂimGSSa trﬁlfstmmﬁﬁp@rtumty (TXOP)

scheduyl ed period for direct |ink STA-S
S Ge T (8 Gn B 10m.Sah CHFBH 20 b &7 O ita 4had it
intdlthd Q@(Na%nﬁﬂé‘él@fj A&hﬁ(ﬁﬁﬁklv’[ﬁé schEQHR: 11{'1§P algtpﬂlform t](}% ricelver STA

canconmuni cate with the tfansmitter
Whﬁnatotbh@W@hamﬁ@bel{’@tr@fﬁc W.AN 120) during the r emai nder

loq%ﬂt he al %@rﬁgﬁ%gg}a «%& er od af%lgl%géi’b Hé?ﬁgé% écc’é'ssmgdthéghannel

to lserdl® ﬁhglblﬁfamaﬁdfa&r a smeis ‘ptd\zﬁldéﬂlaet ﬁerf&i ofEinReRiinYg thlch it is
schedul ed tinmes in accordance with a recei ved and/ o

allgied tQpecthaghanneldg|transmil ge pay drees smzwhmah@,penod ' Tx0P
I'C&LQ‘%SQ' gb«%rﬂgédegs&?%tédml st léﬁJHPBﬁf‘c%F% ?o?qgs&%cgq fechrge dtcoghs%ons

ane en’a es s

ar¢ redacakiasohhetioh amhdlnhdmreldmgis@ibhtwaﬂadnéllm%s (BDCEA) and
rovi des an anpunt of tinme during which

pollingsterhea, ﬁ@métlgé’éqddﬂ redafon; tp A {Contal e Qhaanflh%ccess (HCCA).
[o3gnnel . 25608 ; at%édlgﬁﬁe Rk f)bl?ﬁ’am%aﬁ haka&that UT

transmtter Areae Imes a.transm ssi
106ppis atiansmnifte e stsacintedavith 2fiks tinfEtpesiod (die, st poll) and AP

transmitt tati transmt a nt of data
100 Rt Aind o r i BEAGE T R w8t TR R aeniofe G time.
Diriigs the TP, 106 2029 tiaférdit Bhy BRoiRGTId4Rto APA 04080 tRtance,
be awake to receive traffic. 003513@802 1lle provides

UT 804 sraveipansesit aay Touober of otgico @@éémtngBsz) separated by
 SERREkhE SR QIR 66 g el gy oA m

agiregatedhd NDReamdatmboe the STBSriHat a@afawwmadraﬁd s triahsmit an
wi t hin th%&} eriod. TXOP

Aggregated MP P A-MPDU). Further, a block ACK request can be transmitted by UT

106A and/or can be aggregated as part of the A-MPDU. If the multi-poll frame allocates

an amount of time for UT 106A to transmit data over the communication channel such

jad

that additional time remains in the TXOP subsequent to UT 106A completing the
transmission, UT 106A may transmit a reverse direction grant to AP 104. AP 104 may
employ the reverse direction grant to transmit data over the communication channel, for
instance, to UT 106A for the remaining time within the TXOP. Upon receipt of the

reverse direction grant, AP 104 may evaluate the remaining time in the allocated period



reduces overhead associ ated with channel access; for
instance, idle time and collisions are reduced in
w@oeszbdn Wi th Enhanced Distri buted Channel PCDESH06/035698
(EDCA) and polling overhead is mtigated in relation
to HCF Control | ed Channel Actss (HCCA). [0036] By way
of a further exanple, the nmulti-poll frane can
indicate that UT 106A is a transmtter at a tine
angdés detastarer] im liudfea(s) agseciated methpaP il 04l thabisgo be fianshittpd! Blsed at

and AP 104.is .ece| at that tije. 106A i s

1o Pl i b GERAR 04 oy e sl nof o ies Fyoreme

didedfbh gidit tbAsiRata 13 §1F chadidy. RAPHI Ve a?E)réé?attéﬁ {8k #¥S example is
104. For instance, UT 106A may transmt any nunber of

mezely for Bluglegionmueposeniang thevisprasy ofsthp aresentdlissjosBreds not so

li 't%derframe Spacing (SIFS) to AP 104. Additionally or
alteéernatively, UT 106A may aggregate the MDPUs and

[003Tiove t HExaBipfSeimbedineaparadisclddBUsreimitdt slppsrticfiéoperation
. an Aggregated MPDU (A-NVPDU).. Further, a block ACK .
ncopicion gith Ry highyets hysigaldgyarsior ggnirales /Lo dersindlar

. - MVPDLUL j: =
PHSLERE AP Bl ey MR e i B
enpbodlirgerits prgsarze thesimphatycndwonistmss oflegdegiMBRANss6Renishetamples

di.tional .t.i r i\ns..in.the TX subsequent to UT
of et 8 ingiin A2 IREED S Aaiagts oL SR abodiReinmey be
Biek &V whBEndintA6inbBAces B8 otn ik I
act I’?_e reverse di regtign 1gra(r)lt g?tgﬂl%gﬁléhmﬁ?hél%gg%sﬁﬂ?h@&e

theto e fesstiplion belawin®02. Tk systemsaradeseribadosgrampBAegasy systems.

[ ' i thi .Upaon recei pt of
1 R0 SR, B BB ot et Il hep S bl ot
congatibleiwith dlienmtd systdnes aldlstmdirdsl) peri odand/ or data
Wﬁ%’ﬁred in_buffer(s) associated with AP 104 that is to

trans i g togig.chy ﬂé&“‘_ﬁ@_ﬂé‘% 2 y$tean 200 Bhat empleys reverse
dif¥Bb N ghhi® T cARed@sh WRY stielihicd BnfR ¢ 2 e asf %o:‘?lgﬂ{uﬁéat}o%echannel in

reverSe direction grant to transmt da
accordanmeelwith variogs agpebis. djhpsystém 6@ itchates thiAscess Pofit CAPE204, a

ATy T
apBieRRIdah & TROS)SFRND S0 Ahf iR aﬁ? SemibeF &t daaihab ﬁPﬁM dr UTs.

efficient operation in conjuncti ' rate

ion wth very hig
ABRGE ardlUTs 394286 eemmanigpteeteWareleapiLocal AveaNetwork (WLAN) 208.

; rging trapsni ssio

AT D) WP BisRaR 4 fkalig o OFY e P0F A efiefafiRs iR g N 208,
For ivestagicerpl heltitpolbfising (el SSOEED ﬂéméz)aﬁ@ewe WD 6 b€ BBder may

exappl es of which are found in 802.1 1(a-e). The
beélﬂ?fg?ﬂ“é'b‘@g foga {Ppass hetwepm ationsne’s: may be achi eved

e mi L q Ci )

O acy oy ot ohdihdd G Alc eRERE Al Inticthd B
pagidlat tilnessggments Udr204d e 8 trandmeittenandeIARP6 6 4 RYaiOyr. Thus, UT 204

ana)fjslt E(%B communicate via connection 210 which is associated with WLAN 208. If

UT 204 completes transmission of data prior to the end of the allocated time segment as
provided by the schedule, UT 204 may transmit a reverse direction grant to UT 206 via
connection 210. UT 206 may utilize the reverse direction grant to transmit data via
WLAN 208. For instance, UT 206 may transmit data to UT 204 and/or AP 202 during
the remaining portion of the allocated time segment. By way of illustration, disparate
UTs other than UT 204 and UT 206 (not shown) may be sleeping during this particular

time segment.



It should be noted, that one or nore of the

i nprovenents di scussed herein are also conpatible with
w@bkdoens®bx systens and standards.) [0038] Tur nP@LUSI®06/035698

Fig. 2, illustrated is a system 200 that enpl oys

reverse direction grants inldonnection with schedul ed

times to access a communi cati on channel in accordance

wi th various aspects. The system 200 i ncl udes an

[00A0FEeSS PaVif refedNce 26 Fig. B, ﬁwsﬁﬁtealwmﬁmlmmﬁbxné BUO (284,

and a second User Term nal uT) isto

congofifleted pelBdhatmaay heﬁéﬂlgyé tesahodde ﬁwhplrﬂ@p@ﬁae N&ﬂ?%ﬁ’ﬂrﬁ%ﬁle 300
f oAdditi /
S

ma3Bmphike Qﬁﬂhmizammdatd.e Mult glo dianes 300 rhifisal@DihcRA6 a sequence
associ ated with access_ to

of pRyy Ry of Pelis{eg. @ollgl 3205 AN3§508' 515%&9 Eere N any posmve
e r n

R el T s e

traas:ramef 250, thte mnhéxing e dispgraiensiativatas atrbeeivent 360 dptaindicating a

arti i me segnen is atransmtter and
Yoo dr, Sha it ﬁ‘r’ﬁ%‘T"né%zm and UT 206
[00’431?11“ ni c @Iceofdhfg t@%ﬂeﬁé dspBets kol Trdnge FOU5I0 GladérRitted to the
WLAN 208. ur 204 corrpl etes transm ssion of

staighaarskthe statIQnStaﬁe awpke tofrecaive mpltigecdl Beme POR Bachationamay
d h h
N

reddivedGBultigollftanid 700. inairgethe tifes Gihee die smnognanbt ztr(ecelver ora
transmt data via WLAN 208. . For. i nstance, %/

tranpTaiisHyithe Hai{on may RerimoierpARercor [hus pRyET Gﬂ?ﬁuﬁé’upﬂ gssoctated with

[

o SO R0l R RS i e

3 lamithﬁr seR0énce rmcﬁpokksh(@vgw,)pqihﬁ%é@) wpr thgndusepargtethieader with a
Igﬁlrtlfular time segnent.[0040] Wth reference to Fig.

51 ustrated is a nulti-poll franme 300 (e.g.,

[0645]so! i dafgeinped F El hl@ﬁlsﬁﬂié’d Renkhhpretht idemdafafkt Bilization of

channel access. -pol | frame 300 may be provided
Schc@dccuAn@ess Berggis (S@Aﬁs) with disppretel teghnigwes Soehannel aessss. AVithin

header 31 t ha ris
o et PisaI 4 ahe Vg R peat s WA R £REhBlhel@ ghods can
beﬁﬁbérdibeﬁ’@@TF&fm@ﬁideSEH@AQHC(poéﬂd/dr SKHED pah be presan, 802.11e
ol N 340, where Nis a ositive.integ ee%g Each, of
infrpdicge fesT rppsmyssion@pporiyni 3?&9?&1 Jadmamvs efidencys heiya STA

acBuiidsdht {Hedﬁlfh ﬁﬁ'ﬁﬂhﬁéeﬁrm%%uteg "@h%m'léi %esfngD@Aé) or through
I'sparate statiolf as a recelver data I ndicati'ng a
a pdlhaﬂtacdiesmm B(ZE CcmtrdlleihChaﬁmHAc@dss ﬁ@CﬁAatLthaSTArm@sB& permitted
nfc\]gg ts Ofr%’;%%,lh\g}%gh ?SS Eerreg to 29" : ll“)&% | frame
[0043] During Beacon intervals (e.g., Beacon 402), an AP has flexibility to

adaptively intersperse durations of EDCA contention-based access (e.g., EDCA 404),
802.11e controlled access phase (CAP) (e.g., CAP 406), and Scheduled Access Period
(SCAP) (e.g., SCAP 408). EDCA 404 may include one or more EDCA TXOPs 410.
During EDCA TXOP 410, an acquiring STA may be permitted to transmit one or more
frames. The maximum length of each EDCA TXOP 410 depends on the Traffic Class
and may be established by the AP. A STA may gain access to a channel after sensing the
channel to be idle for at least an amount of time corresponding to an associated

Interframe Spacing.



stations and the stations are awake to receive

mul ti-poll frame 300. Each station may identify and
wWGEL@re3Rre3 i me when the station is a receiver 0PCHUS2006/035698

transmtter by review ng thf received nulti-poll frane

300. During the tinmes when %e station is not a

receiver or a transmtter, the station nay be in sleep

node. Thus, power consunption associated with the

[0044]at | onsCAE 406aukich maxdi assasinied yith BEIGA g2 bovndeddtmg s

Mt . il gt . ¢

BTG9Gl e o e OSSR EDE AR AP may

estdbiiskl @ Contentiom FedePghiod POFP) duyr{pahicH terA gari irotridg poled access
illustrated i s an exanple t

to assqcratehp T4 Bhe @@F@&Bﬁé{f%@@?@ 9@3&“@&@2@%&@%@ by the

APGhd RefRbRed ﬁg g:@ﬂa?égﬁgsifaﬂ Ergﬁm@ ﬁ,%hediﬁ'PR.s She Wite Zgj‘inﬁ Set-Up

beacon i nter tween two Beacons 402),
(DIs®wessamiatechaitn §02. Abcad bevsre$ Tidds fomardframes diresfiy teabther

-0r . i , « . HCCA b
desgsion ST S ERi SR SEn O B8 PO GU AR RRT TG TXOP
aval1AB{PRdr thikQitebRERNRr 6F frh@bePaWee\BEAS .aASEiﬁoﬁﬂ%H daesg poleed
medi um t hrough Enhanced Di stri buted Channel Access

accegpiha)destinating ofifames Hom) thelpelledexEA mayherhad Rt r ol | ed
nnel CESS;: it . [ Lot - 0

R e e RO

| extbisiditoft the HOWPand BDE 3] thRypermits Beribtn hightyestiieiest, (v Bitency

B 402), AP h fl ihill d i I
PN QPR SHIHIE o DO IOB AR BB UuA CREn SR SH by e MIMO
: .
ngs ag §”Yf‘5f@§’_‘¥>- %ngﬁgsé@?n@e%ggée ggﬁ ig‘é;%rt%%ﬁé%ﬁ?éﬁ)g, the AP

Access Perio
may SidAR)an¢a@usly. schSFPorkO@)moeIASTAY STayAP nod Sdd-8Ha ToXOPs over

nmore EDCA T s . 410, Durin XQP 4 10, an .
o DA IS STRTRE S AT RPNk (L RPEBRLP it value of
thelSEAR fray VS, BRKAJKBFNAELRMN hsPéct @RS beERRE FuiGitind iPanother

depends on'the Traffic Cass and may be established by
exanipde, Al maxigTm welye ghtha S4By be 2048 mag hewevsts the aspects of the

senst ng the _channel . be idle for at | east an anount
preg?ntt%fsﬁg’sgrgrafeeréoggﬂﬁlmﬁ{gegto an associated Interframne
[003BpCi ng. MISMI R TEABLEPhe SEAR bouraMnh eTRIaR STA Bdrankinit in a

HCCA, is a bounded tinme interval and may be fornmed b
SCAd R temainpipgitatraspisiongio srthapiependofits alpcaipst P

| . . -

MIFESS5eEhe?308 RPr 08 880 RBELO ! Bl o i
to fhhend ofitheatsi gned IX@P.pThis rédiicedtielchancerof pallikiodd dyd dllows the

susp @B TER IRt BT 668 ForrOf wadbeul hgngiedbp e idie
[0039]f - Up ( %@Amﬁ%?@e%@%lmﬁg FRdedutdSortdc oWy EoRISCHED

forward franes ectly to anot her o
receive errors. If a STA is unable to decode a SCHED message it will not be able to

utilize its TXOP. If a scheduled TXOP does not begin at the assigned start time, the AP

may initiate recovery by transmitting at a PIFS after the start of the unused scheduled
TXOP. The AP may use the period of the unused scheduled TXOP as a CAP. During
the CAP, the AP may transmit to one or more STA (e.g., STA(s) that are awake) or poll
the STA that missed the scheduled TXOP or another STA. The CAP is terminated prior
to the next scheduled TXOP. The same procedures may also be used when a scheduled

TXOP terminates early. The AP may initiate recovery by transmitting at a PIFS after the



destination STAwith a Basic Service Set (BSS). The AP
may make a polled TXOP available for this direct

wo e@n®3es3 of franes between STAs. Additi onal | ypCTHUS1006035698
pol | ed access, the destination of frames fromthe
pol |l ed STA may be the AP. [(#845] An Adaptive
Coordi nati on Function (ACF) nmay be utilized as an
extensi on of the HCCA and EDCA that permts flexible,

endb0Hhb YasEiririseii®dn inl tRavsdhatheed YXOT eThe AP negaisathieqmused period
suitable for operation with high data rates enabl ed by
Of%B@emlﬁbTm%ﬂﬁ:@apAIPayer (PHY). Using a SCHED nessage

8,35, PHhafl g, SR AR WS AITEY S g v

accdv@mcawiiviatidukaspests. aSCHEBcrhesﬂalgeaiDQﬂmaﬁbs trimsmitiel as a special

BT LN T TSR TR TN T

dls‘i:f?)s%@%}ehﬁft s6MTRIae A MEC PR¥AFYTD Yidldust SCHED Sraafe™00 may be 15

ms; however, the aspects of the present
oc’(d;tssn lengtl; doweeemithie aspectsi ofithepresdno diselpsuvrareaphso Gmiipd. The

PregeRp s OR AR Bl KR Ride CORIRGIHISE ol iEicated

in Hfe SIGN 401, Fielaairest SCEED MDD PhésamieiysidheatsehETRIE ﬁhay, or
TXOP boundari es and conplete their transm ssion pria

mayaot,the levver an thedransmisgiea aatwéﬁTRqu 2 58 diic isnge S TRLO may
i
sGAREER (P tneERG SRR Tac B biifile AP ﬂﬂﬁ?igﬁﬁa"t‘%ﬂ
tragfiansieh ringeb Additiomally, @RRA]3 mhg béxﬁanmylttné et 4 high rate and
foIIovmn rocedures o] om S D.r c:|v
migRigrhe b e e PETng Soalg Ean GopEad
Bitst13\% bf thB @urﬁﬁ)naﬁ’élg 55®nid %'sﬂ)écH?f thd I%n?grﬁﬂQ? thd $CAP, e.g. in.

schedul ed TXOP does not begin at thé assigned start
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transmit or receive during the SCAP. When legacy STAs are present in the BSS, the AP
may utilize additional means to protect the SCAP, e.g., a legacy CTS-to-Self. SCHED
message 600 additionally includes frame check sequences (FCSs) 620.
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further illustration, the transmitter may transmit a reverse direction grant to any third

party STA.

[0053] The signaling utilized to perform the defined RDG with EDCA may be

simplified for ease of implementation. For example in the case of EDCA the following

could be used: (i) one bit may be used to let the responder know that an RDG is granted;
(i1) three bits may be used to let the responder know which class of QoS traffic is
permitted in the RDG; and (iii) one bit may be used to terminate the responder’s response
and give the TXOP back to the initiator. In a TXOP, it is not required to transmit a
particular class of QoS traffic, hence the data associated with QoS may not be utilized.
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multiplexing of these two flows may allow for simpler and more efficient scheduling

algorithms. It is to be appreciated that the aspects of the present disclosure is not limited
to these examples.

[0057] Referring to Figs. 8-10, methodologies relating to utilizing a reverse
direction grant in connection with scheduled transmission periods are illustrated. For
example, methodologies can relate to employing reverse direction grants in an FDMA
environment, an OFDMA environment, a CDMA environment, a WCDMA environment,
a TDMA environment, an SDMA environment, or any other suitable wireless

environment. While, for purposes of simplicity of explanation, the methodologies are
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reverse
scheduled time period, a reverse direction grant may be transmitted to the receiver. At

808, data that is transmitted in a second direction (e.g., from the station indicated as the
receiver by the multi-poll frame to the station indicated as the transmitter, from the
station indicated as the receiver by the multi-poll frame to an access point, ...) is received
during the particular scheduled time period after transmitting the reverse direction grant.
[0059] Turning to Fig. 9, illustrated is a methodology 900 for providing a reverse
direction grant in connection with scheduled access to a communication channel in
accordance with a plurality of aspects described herein. At 902, a multi-poll frame that

schedules channel transmissions for a number of time periods is received. The multi-poll
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The amount of time remaining within the allocated time period may be considered.
Additionally or alternatively, the amount of data stored in buffers associated with the
station that obtains the reverse direction grant that is to be transmitted may be considered
as part of the evaluation. Ifit is determined that the reverse direction grant should be
utilized, at 1010, data is transmitted to the station scheduled to be the transmitter in a

second direction during the allocated time period. The second direction may be opposite
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embodiments and/or methods described herein.

[0063] Fig. 11 is an illustration of a user device 1100 that facilitates generating
and/or utilizing a reverse direction grant in association with scheduled channel access
periods in accordance with one or more aspects set forth herein. User device 1100
comprises a receiver 1102 that receives a signal from, for instance, a receive antenna (not

shown), and performs typical actions thereon (e.g., filters, amplifies, downconverts, efc.)
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(RAM), which acts as external cache memory. By way of illustration and not limitation,
RAM is available in many forms such as synchronous RAM (SRAM), dynamic RAM
(DRAM), synchronous DRAM (SDRAM), double data rate SDRAM (DDR SDRAM),
enhanced SDRAM (ESDRAM), Synchlink DRAM (SLDRAM), and direct Rambus
RAM (DRRAM). The memory 1108 of the subject systems and methods is intended to

comprise, without being limited to, these and any other suitable types of memory.
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transmitter 42 24lthat trimspitevo thervghe @A eod¢ user devices 1204 through a transmit

antenna 1208. Receiver 1210 can receive information from receive antennas 1206 and is
operatively associated with a demodulator 1212 that demodulates received information.
Demodulated symbols are analyzed by a processor 1214 that can be similar to the
processor described above with regard to Fig. 11, and which is coupled to a memory
1216 that stores information related scheduling data, data to be transmitted to user
device(s) 1204, and/or any other suitable information related to performing the various
actions and functions set forth herein. Processor 1214 is further coupled to a scheduler

1218 that generates a schedule for channel access. For example, scheduler 1218 may
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[0068)/ Fig. 13 shows an exemplary wireless communication system 1300. The

wireless communication system 1300 depicts one access poiﬁt and one terminal for sake
of brevity. However, it is to be appreciated that the system can include more than one
access point and/or more than one terminal, wherein additional access points and/or
terminals can be substantially similar or different for the exemplary access poiﬂt and
terminal described below. In addition, it is to be appreciated that the access point and/or
the terminal can employ the systems (Figs. 1-2 and 11-12) and/or methods (Figs. 8-10)

described herein to facilitate wireless communication there between.
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1310, respectively, at access point 1305.

[0072] On the uplink, a TX data processor 1360 processes traffic data and
provides data symbols. A symbol modulator 1365 receives and multiplexes the data
symbols with pilot symbols, performs modulation, and provides a stream of symbols. A
transmitter unit 1370 then receives and processes the stream of symbols to generate an

uplink signal, which is transmitted by the antenna 1335 to the access point 1305.
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described herein, or a combination thereof. With software, implementation can be
through modules (e.g., procedures, functions, and so on) that perform the functions
described herein. The software codes may be stored in memory unit and executed by the
processors 1390 and 1350.

[0076] For a software implementation, the techniques described herein may be
implemented with modules (e.g., procedures, functions, and so on) that perform the

functions described herein. The software codes may be stored in memory units and
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uplink, a TX data processor 1360 processes traffic
data and provi des data synbols. A synbol nodul ator
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1390 perforns channel estimation for each active
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uplink on their respective assigned sets of pilot
subbands, where the pilot s&bband sets maybe
interlaced. [0074] Processors 1390 and 1350 direct
(e.g., control, coordinate, manage, etc.) operation at
access point 1305 and term nal 1330, respectively.
Respective processors 1390 and 1350 can be associ ated
With nmenory units (not sﬂghﬁimghat store program codes
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m croprocessors, other electronic units designed to
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be through nodules (e.g., procedures, functions, and
so on) that performthe functions described herein.

4. The Befrhethsdobdaas],ninyfilsedistotiords oppositerthe seconi diracttbn.
executed by the processors 1390 and 1350. [0076] For a
software inplenmentation, the techniques descri bed
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procedures, functions, and so on) that performthe

revansecditegtion gewtri bed herein. The software codes may be
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communj catively coupled to the ) . .
remaining in the particular scheduled time period associated with the particular

transmission opportunity.

7. The method of claim 5, further comprising determining whether a station
indicated to be a transmitter in the multi-poll frame completed an associated

transmission.



processor via various neans as is known in the art.
[0077] What has been descri bed above incl udes exanpl es
w@R00on83263 nore enbodi ments. It is, of course,PEDUS2006/035698
possi bl e to descri be every concelvable conbi nati on of
conponents or met hodol ogi es26or purposes of descri bing
t he af orenenti oned enbodi nents, and many furt her
conbi nati ons and permnutations of various embodi ments
8. ar eThomsihol of cAif Al dirthgt yomprivéngleatiating tvhetheoth ereploy a
are_intended to enbrace al] such alterations,
recgiyad Fqveme HBAioR AaRighriag pbisast apartiqnseh 2 igmathdgr effhe particular
b Aini¥Ssio re,
sotpBhik kR oG ARRoRied i ABARCER; Eyiniiviol HiidhRhlty
either the detailed descrlptlon or the clains, such

! gr Hh[% Isntelg}%h]e gElHB gf‘ﬁﬁ{; Q%Igjn?slél\a/ﬁer% léai?iﬁé At fegst one %‘f ars kmount of
tmie%ﬁﬁm@lﬁ %é’ﬁ‘&ﬁc&ﬁ@cﬁé’@@eﬁﬁn@péﬁ(ﬂiﬁﬂt AnQmBdunt'ef @htd 1o te
claim CCAIMS 1. A nethod of wrel ess conmuni cati on,
transpipied &1 thg seoond diresting upomebtainipg Fhanpekaseesshat
schedul es transm ssions for a nunber of tinme periods
associated with transm ssion opportunities;
10C ONTTHE nfediodd cthadhd , duthicd gorpiidng paisraingahemalti-pbieframe which
schedul ed tinme periqds assom ated with particul ar
is 4 frams that ndinates F%“t}’rﬂ tthe F‘Hn%Ffﬂ? F1§’ce %“Pgﬁtl?fgﬂnatmn associated
w1ﬁlc§1%5&'cﬁge CBrrbpOndMb dsdiof b ty e 'iﬂﬁ)ﬁﬁ:ﬁﬂ)n%cludes at
everse di'rectron g ant uring the particular
leas‘cdmdﬂ la ddemiitpeofizetransthitisg setien.eo idéntity ofierqeeivinigstdtion, a start
transm.ssj.on opportunity in the first direction, the
tine, g %@mB%W%ctlon grant enables a recipient to
transmt data; and receiving data communicated in a
second direction during the particul ar scheduled tine
11per iThd nzeslensiod faiaian wthqmﬂhlepcﬂgﬁ'@m@ ifl P CHERNS#0& si on
opportunity. 2. The nethod of claim1l, the first
direction is to a station. 3. The nethod of claim1,
12t he Ad dpphradlisitatthantates uliligifpa r¥cdséd directidn giineinewireldss
of claiml1, the first direction is opposite the second
Coﬁmﬂ@%ﬁﬂéﬁSY%?HMFﬁgﬁﬁﬁﬂﬁbd of claim1, further

Con%l‘txéh&% tﬁ‘éf%tolf@sté sggs%}a@g rk&li@atsta S SHRLA

di rection”’gran a|n1 t her
oppompiiiystiatedde bedess Mmghaanelaamimt of time rerral ning in

: Eg agg;qtelﬁ%{ﬂ %pre%qg dl'llJel IIGIQmE)I!yn%aPleS rclog.gguargé ?octlrg}}srenqt a\.A% GVQI' s€

direction grant during a transmission opportunity assigned to the apparatus, according to

the information, based upon information to be transmitted from the apparatus.

13.  The apparatus of claim 12, wherein the processor is further configured to utilize a
channel access identifier to determine a time at which the apparatus at least one of

receives and transmits data.

14.  The apparatus of claim 13, wherein the processor is further configured to utilize

the channel access identifier to synchronize the apparatus to at least one other apparatus.



transm ssion opportunity. 7. The nethod of claimb5,
further conprising determ ning whether a station

w0 pai7o32¢3]l to be a transmitter in the multi-poPdT/USBNE035698
conpl eted an associ ated transm ssion. 8. The net hod of
claim1, further conprising %@aluatlng whet her to
enpl oy a received reverse direction grant during at
| east a portion of a remainder of the particul ar

153 c hethd apdamafusef pleih dd, whsreini the pobcedsbhistfinehgraonfigurbdito utilize

ssi on, opport uni t 9 The of cl.aim.§,
o R St o O SIoH  Joeh Tap G g i o the
apPERHRts £t i8dnitBicl &S 184kt bﬂe b\ereB@vbr £l aafandmitegul ed
time period and an anmount of data to be transmitted in

the second direction upon obtaining channel access.

10. [ rther co
16 on TR RE G e 13 Bherein i kB SRl ofigured iqutitize a
rece’idedlat'ﬁse dif@tioe gﬁdﬁt ﬁ&id sl i apperan®fifrrh eelvid @S during a
i nformation associated with a respective,
CUETSPT ERSBRAORPPPPEMEH; tedrapsmisinnate AiRg the|garrent transmission
o gftg{u%t ion includes at |east one of an identity of a
Prans itting station, an identity of a receiving
station, a start tinme, and a duration. 11. The net hod

f alm1 | ti-poll. ane is a ED franme.  12.
1R cFaPhtiaesehaRn 4f: Phorsingh BRersof i domer sobhgged i
de@érfrﬁﬂ‘et WRdTh& "t & Blapioy the yavel%le ARt BIMILS akdrQRe SPRERMN from

con‘prl s ng. a nenor hat stores 1nfornation
ree@ vigg idate del trapsnttting a@amsetbﬁeleast areatt asonsrorepgre of em amgpunt of

channel . . and a.processor
tchEteaiting B (5§ Sy Sm RSPl G PR ABR Hghatp e
tramsmétweditsehe bppaedti)n grant during a transm ssion
opportunity assigned to the apparatus, according to
the information, based upon information to be
ra I t T .
1 BB P 22 RPEEAHS prob e TH R AR 3P provice
the nevutse idirzedion grdmat rwieh the:a;gmmtmsct&)mplétesam trivsndssi@r mrng the
tinme at whi the ap aratus. at | eas % one of receives
AR IOR O0RY Y055 Sl 0F amaraled AUIBHOR aif m 13,
wherein the processor is further configured to utilize
t he channel access identifier to synchronize the
1%p paTlmapsambls af clasnds, Wh@emtth@proam@alr iatfurthet Sonfigweed to

i n.the e
PR R Gl th ol R Sl SR RS et Bpart om an
arh6l@0bT firhe Ferlifiniap & fl@ranbmitsish @pPoréREs. during times in
whi ch the apparatus is not identified to be at |east

one of a receiver and a transmtter.
20. A wireless communication apparatus, comprising:

means for receiving data communicated during a particular transmission
opportunity in a first direction according to a schedule;

means for receiving a reverse direction grant during the particular transmission
opportunity in the first direction; and

means for transmitting data in a second direction during the particular

transmission opportunity via employing the received reverse direction grant.



16. The apparatus of claim 13, wherein the processor

is further configured to utilize a received reverse
wa@leeogosizen grant and alter the apparatus from PEDES20061035698

data during a current transni ssion opportunity to

transmtting data during thé&8current transm ssion

opportunity. 17. The apparatus of claim 16, wherein

the processor is further configured to determ ne
21whetrineappat@sof int HE fieNe@compeisingehdaas fidatifying altiner at

the apparatus fromreceiving data to transmtting data
whglsthg apparptasisischedulpdite ableagnge of resive 24 trapsmifHRA Viadf
cothiBidaBhRLRLRg. I N the current transm ssion opportunity

and an anmount of data to be transmtted by the

apparatus. 18. The apparatus of claim 12, wherein the

progessor is further.c i gured. to provi.de the reverse
225 1 dBe PP A AR L OEL D RPEelng S FE saet o SN 1
ap{aa[r@t’ﬂé?@ &gﬁﬁ&e%ﬁ&&ﬁséshe transm ssi on opportunity prior

o an end of an allocated duration. 19. The apparatus
of claim 18, wherein the processor is further

confi.qured to terpi et her. i
235 v 8 dvipg f Bl P Lir B S BB AP TP dyabiif e ppararus o
utifin® b BleePfnotie EEret@dBRioWen @ohginiption lduANS riussiission opportunities
opportunity. 20. A wirel ess comuni cati on appar at us,
whegthe #RpariYs igpaheonmayNicEg e fig ORmPenn shamebq
during a particular transm ssion opportunity in a
first direction according to a schedul e; neans for
24t ec élihei apgaratus e¥ elase 20, fuethed compyisangtmetws iforgletammining whether to

rticular transnission o rtuni in the first .
eno 0BHEd SR QAP SOHER L [oFtg DAERD T TAmeindsRaf the
paflicu® taBBn dsibh BepdrR@ithar ti cul ar transm ssion
opportunity via enploying the received reverse

direction grant.2 1. The apparatus of claim 20,
further conprisi ans, for | L fyin '
2 hevRETapsa e R bty HRR O el iR oot
inftAclbNEfoarnd transmt data via a conmuni cation channel .
22. The apparatus of claim 21, further caonprisin

me arfONFBYNICAIRE g iuFing g tranamission CRPYUEmtY 1y aﬁﬁ%hdértge@tion
o) gqgg%gﬁedu?e%r;mngipagg%ﬁt us of claim 21, further
[ 'si ng

acé@m L.
com means for enablihg the apparatus to utilize
a slevaatinglehétherrto dranemii@weverscodisaetipd gent;dur i ng

E: (r) ammn 2 msggzps > ,Pog @ (r) Ie%re:d:{l{gistgcghi ems V\{'Ihtg gltrtpgﬁiegﬁg?ﬁ%{ir_%? df.rg’ctirg)g tduring the

transmission opportunity; and

O

receiving data from the recipient of the reverse direction grant in a second

direction during the transmission opportunity.

26.  The computer readable-medium of claim 25, further comprising instructions for
utilizing a sleep mode during a transmission opportunity that allocates channel access to

disparate apparatuses.

27.  The computer readable-medium of claim 25, further comprising instructions for
scheduling a number of transmission opportunities by generating a multi-poll frame

which includes a frame that comprises data associated with at least one of a transmitter, a



24. The apparatus of claim20, further conprising
nmeans for determ ning whether to enploy a received
WO ea0e03R63li rection grant during at | east a pore@DOSWH6/EB5698
remai nder of the particular transm ssion opportunity.
25. A conputer-readabl e nmediZ¥m havi ng stored thereon
conput er - execut abl e instructions for: conmunicati ng
data during a transm ssion opportunity in a first
reddivet,d st tinee aidia dgatien ssedited ulith afrespectivantnaismassimsspportunity
evaluatln whet her to transmt a reverse direction
jb@%ﬁhpfaphﬁﬁgﬁpfppﬁgmﬁoﬂ%verse direction grant to a
recipient in the first direction during the
transm ssion opportunity; and receiving data fromthe
28 ec i]]ﬂieentnpcuter tréeeableneediwen o cleon Qé,nfughammmismgsfaﬁmwtions for

sl & POt A EIon PR CT Ao Rora g e prdef i whidf a

tolEHTR phsibdd |nstruct|ons for utilizing a sleep node
during a transm ssion opportunity that allocates
channel access to disparate appar atuses. 27. The
conput e . .
2o P S SIS G, ARl s mctions o
1dérrtﬁ9h$1@1tm Iaﬁ rassbpmerdtswnﬂoh lieihdivgtedan amhsmgteﬁbyrﬂietsbh@mld.
frame which includes a frane that conprises data
associated with at |east one of a transmtter,
areceiver, a start time, and a duration associ ated
with a respective transm ssion opportunity for each of
a plurality of tine periods. 28. The conputer
r eadabl e- nedi um of cl aim 25, further conprising
i nstructions for scheduling a nunber of transm ssion
opportunities by generating an order in which a token
i s passed. 29. The conputer readabl e-nedi um of claim
25, further conprising instructions for identifying
that an associated station is indicated as a
transmtter by the schedul e.




