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a Multiple Receiver Aggregate (MRA). [0006] An MRAMRY
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Receiver Aggregate (SRA). When the aggregate is addressed to multiple
receivers, it is referred to as a Multiple Receiver Aggregate (MRA).

[0006] An MRA may be transmitted during a Multiple Receiver Aggregate
Multi-Poll (MMP) sequence or a Power Save Aggregation Descriptor (PSAD).
This aggregation tends to improve system performance and also provides a power
saving mechanism in the case of MMP/PSAD.

[0007] One or more MAC Service Data Units (MSDUs) being sent to the
same receiver can be aggregated into a single Aggregate-MSDU (A-MSDU). This
aggregation of more than one frame improves the efficiency of the MAC layer,
particularly when there are many small MSDUSs such as Transmission Control
Protocol Acknowledgements (TCP ACKs). The overhead associated with channel
access, such as the Physical Layer Convergence Protocol (PLCP) preamble, MAC
header, and IFS spacing, can thereby be amortized over two or more MSDUs.

Additionally, a STA may only use MSDU aggregation where it knows that the
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header, and |FS spacing, can thereby be anortized over

two or nmore MSDUs. Additionally, a STA may only use
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[0010] One purpose of the MPDU delimiter field 21 is to delimit the
MPDUs 22 within the aggregate. For example, the structure of the aggregate
can usually be recovered when one or more MPDU delimiters are received with
errors. Also, individual MPDU delimiter fields 21 have the same block error rate
(BER) as the surrounding MPDUs 22, and can therefore be lost during
transmission.

[0011] One advantage in using A-MPDU frames 20 is that, unlike A-
MSDUs, they can be aggregated to multiple receivers. That is, a multiple-
receiver aggregate (MRA) may contain MPDUs that are addressed to multiple
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T S TR gy G
fraureat TenTID @t 65 definés ihesTID: fof Transefibsiohs by &!ST A 7The new
Pﬁﬁ% ﬁag field 63 indicates that the downlink (DL) for the STA begins at the
 start of the PPDU. The Rx offset field 65 defines the start of the first symbol
containing DL data for a STA. The Rx duration field 66 defines the length of a
downlink. The Tx offset field 67 defines the time when transmissions by the STA
may begin, and the Tx duration field 68 defines the duration limit of the
transmissions.
[0014] Figure 4 shows a typical power save aggregation descriptor (PSAD)
frame 40. The PSAD frame 40 includes a frame control field 41, a duration field
42, an RA field 43, a TA field 44, a basic service set identifier (BSSID) field 45, a
PSAD parameter (PARAM) field 46, a number of receivers field 47, and an FCS
field 48. The PSAD PARAM field 46 further includes a reserved field 71, a More
PSAD indicator 72, and a descriptor end field 73. The number of receivers field
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Tx duration field 68. The AIDfield 61 identifies a

station (STA) addressed by the frame. The TID field 62
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PPDU flag field 63 indicates that the downlink (DL)

for the STA begins at the start of the PPDU The Rx
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mRLot ggted using a network allocation vector (NAV) and
éxtended PHY protection (EPP), MWP provides a

[0PdGhani s I’Ianarﬁaﬁaﬂ,lﬂ‘lgﬁlﬂesfﬂﬂ ANDSB sh6 R ABEk$E Mfsets for DLTI to
or XOPs) . .[0Q016]. Figure 5A shows an )
% pgg\%hgt {Jmnf Sgﬁga@ycwal}@@% offsets are shown for a series of
downlink transmissions RX1 to RXn and uplink transmissions TX1 to TXn.
[0018] Aggregation is also possible at the PHY-level layer for physical layer
(PHY) protocol data units (PPDUs). This aggregation may be referred to as an
aggregated PPDU (A-PPDU). An A-PPDU contains one or more pairs of PLCP
headers and PPDUs or PHY service data units PSDUs. To form an A-PPDU, two
or more PPDUs (or PSDUs) are aggregated together, separated by the High
Throughput Signal (HT-SIG) field.
[0019] Figure 6 shows a typical aggregated PPDU (A-PPDU) 60. The A-
PPDU 60 includes a legacy preamble (L-Preamble) 91, a High-Throughput
Preamble (HT-Preamble) 92, a plurality of PSDU fields 93 (PSDUj...PSDUs,), and
a plurality of HT-Signal (HT-SIG) fields 94 (HT-SIG1...HT-SIG,). An HT-SIG
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sequence 50, and Figure 5B shows an MW/ PSAD Upl i nk
frame exchange sequence 55. In PSAD, a downli nk
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célglitihé.e@t would further be advantageous for a method and apparatus to

exist wherein an AP recovers any unused ULT, can transmit multiple
MMP/PSAD frames, and can schedule multicast and broadcast transmissions in
MMP/PSAD frames.

[0023] | SUMMARY

[0024] In a wireless communication system comprising at least one access
point (AP) and a plurality of stations (STAs), a method for transmission
management of the wireless medium comprises the AP configuring a Multiple
Receiver Aggregate Multi-Poll/Power Save Aggregation Descriptor (MMP/PSAD)
frame with scheduled Uplink Transmission Time (ULT) information for the
plurality of STAs. The AP then transmits the MMP/PSAD frame to the plurality
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by an HT-SI G 94 that defines the various physical
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o9 ockgard 9 44 AP RSED A ARy e
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[(f)(%i] ow ngFi%%E'g i7I S dovgseg Cvgiirglteisso r<-:]ommunication system configured in
accordance with the present invention;

[0035] Figure 8 is a functional block diagram of an AP and a STA
configured to perform a method for transmission management, in accordance
with the present invention;

[0036] Figure 9 is a flow diagram for managing transmission times in the
wireless communication system of Figure 7, in accordance with an embodiment of
the present invention;

[0037] Figure 10 is an exemplary signal diagram of a downlink and uplink
exchange for the wireless communication system of Figure 7, in accordance with
an embodiment of the present invention;

[0038] Figure 11 is an exemplary signal diagram of a downlink and uplink

exchange for the wireless communication system 100 where a particular STA did



of the preferred enbodi nents of the present invention
will be better understood when read wth reference to
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comuni ¢ation systemof Figure 7, in accordance with
cHhS R viteleste coppmymitationy e¥teln shpwomy . bropdeast or
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upl 1 nk exchange for the wrel ess conmunication system
of Figure 7, in accordance with an enbodi nent of the
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[0043] Wi 1 el HefeateRaISatidhi(BTAS s €d8s A iMheY Bmited to a wireless
parti.cul ar STAdi dnot successfully recei ve and decode

transmjpreneivecunig dWIHRY hiasse weainmen) (UE), mobile station, fixed or

mobile subscriber unit, pager, or any other type of device capable of operating in

a wireless environment. When referred to hereafter, an access point (AP)
includes but is not limited to a base station, Node-B, site controller, access point
or any other type of interfacing device in a wireless environment.

[0044] Figure 7 shows a wireless communication system 100 configured in
accordance with the present invention. The wireless communication system 100
in a preferred embodiment may be a wireless local area network (WLAN), and
includes an AP 110 and a plurality of STAs 120 (designated STA1, STA2, and
STA3) capable of wireless communication with the AP 110. The AP 110, in a
preferred embodiment, is connected to a network 130, such as the Internet, a
public switched telephone network (PSTN), or the like. In this manner, the STAs
120 are provided access to the network 130 through the AP 110. Although only
three STAs 120 are depicted in the wireless communication system 100, it should
be noted that any number of STAs 120 may exist in the wireless communication

system 100 and be in communication with the AP 110.



information; [0039] Figure 12 is a flow diagram of a

nmet hod of recovering the nedium in accordance with an
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is an exenplary signal diagramof a downlink and

upl i nk exchange for the wireless conmmunication system
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el PP PR e A o reBeet €l 3 P 117
inl dvdet d6 Fadilitate SviRelesd tidinkefksich andaseeptiont i AdditiNadiyBin a
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prefrresd ermbodimenyi the pracessqy 1 ’éscépéh%i“? SPmERticatiRgyjth the
n&{ﬂ,gg;g?,g. shows a wi rel ess conmmuni cati on system 100
configured in accordance with the present invention.
[O0#E W r elesddistommorthe aoiponents mermallp indudedyined tyrpiend STA,

gt 26 HiehR o Brsfecthf, e S b g iR B R B ipeiany e
wikdldsé 8aahaRaéAtbnSTHtem $00a révatleP 128)in copailtication with the
W rel ess communication wiwth the AP 11Q. The AP 110, in

pracesser £0%. adrantraEtereht inicomuppmisetion Wil thedupigseer 12p and
anSHx?é%nﬁa 1%@%& di‘ﬁéﬁ%:io%]%@Eﬁ&re%&‘fv%f@@aﬁ&h?&??ﬂ@mitter 127
ST e |like. e STAs

net wor , or t In this manner, th

inl@Qentocfapilisatedeiticless bensmissidreané revepiion30 t hr ough t he
[0,8\5:’8]110. %‘ t ho

iguretégilg a%olva diagram 900 for managing transmission times in
the wireless communication system 100, in accordance with an embodiment of
the present invention. In step 910, the AP 110 configures an MMP/PSAD frame
in order to signal to STAs 120 their transmit times in the UL phase. Specifically,
the MMP/PSAD frame schedules both downlink and uplink frame exchanges for a
subsequent duration of time that is specified in the MMP/PSAD duration field.
For example, the AP 110 may achieve this by arranging the order of PSAD

descriptor fields (or the MMP Receiver Information fields) according to increasing
values of the Rx/DLT Start Offset, or according to the order of transmission when
the Rx/DLT Start Offset is equal. This is particularly useful if the AP 110 is
sending an A-PPDU containing multiple PPDUs destined to multiple receiver
STAs 120. Additionally, the AP 110 populates the TA field (34,44) with its own
identifier, such as its MAC address, and the RA field with addresses of intended
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three STAs 120 are depicted in the wreless

communi cati on system 100, it should be noted that any
woovsessiod STAs 120 may exist in the wrel ess PCT/US2006/036611

comuni cati on system 100 and be in comunication with

the AP 110.[0045] Figure 8 is a functional block

agéf'gm 1 ox?enelﬁgociﬂl%ﬂtntkfe 1§%A§B ﬁfshlﬁla%m?m}}a% MAC

Igured t operforma ne
addmeegsesmﬁlthel STAmlazwhem&E/Pﬁjm froie0i infeddéd Forl. n

B0 ar " (B o TR G stnirie MM b RS DURme et sTAs 120
(56pfg20)r BdcH portioIA0STA 120IHbS by es thé h\/ﬁ\/ﬂ“/PSABgr?ame (step
conmuni cati on network 100, a receiver 6

BOmiftkapadiculat ATANRG resetves sndidesodes thOaNBWPtRSe‘\:D frame
ch&Zesbﬁu‘&Og%b’I]S” leﬁ)t)' ®he V%'f‘/? iﬂfe eE K%S%S 70 rtra%'s%nt alnl%faﬂom the

ant enna n ‘comuni cation w he receiver
MNP/PBADsratbdstep VH0).nIfthd STA D20 dadsridt atiecessfutllyaseeive and

do PR QMMIE 8D fr e hied Yol 1k e Abl 10 e foyfeas the mypdium
(@@gmmb Goﬂhbnwuefaefsa%é@ﬁlvmﬁ é&gﬂ HefR#7] In addition
he conponents nor nal % ncluded in a typical STA,

9%@] STA 1bmone examele, $hpJeddo uexmzstsCfomﬁn@ imformation of the

I C
AR08 W A SO GLERR TR A v an
MMRZ’ESADrfréJﬁE can deriga stsi HT-S1G2ve information fioad thaenOfkdtiield

AR AT GOR 08F e e e e AL pBAD Somte, Shrcidrals

the Rl & DLTABEart Offded Shd DARKIISHERE #8ise8 IEPIROPurpose of
[0048] Figure 9 is a flow diagram 900 for managi ng

extragting she HA-PiGridming infaemafion pkansAddtiU ntheaehyomproving the
U 1 AOPEEPLAAE RO LA LI OB, gt
nmaw@ﬂﬂﬂﬁwﬁkﬁﬁamm.ln order t o signal to STAs 120
r tr n1t times.in the U Speci f.i cal

OIS ) PERDPYFRARES S HBRAS BobHo dbh e RRed At iienf the

fg@@é@t@@wﬂnﬁm MBIP/RSAVRSRRAEN is SHAPPDU %fgrégdﬁ BRASTA

IS specified in_the MW/ PSAD duration fiel
120 identified in the MMP/PSAD frame as having downlink data within the
MMP/PSAD exchange, the immediately preceding station’s MMP/PSAD Rx Offset
and Rx Duration fields may be used in order to determine the starting time of its
HT-SIG field. However, this sharing of Rx Offset information occurs only if both
stations have the same Rx Offset. Otherwise, the Rx Offset of the particular STA
120 is used. Accordingly, by adding the Rx Offset and Rx Duration of the prior
station, the particular STA 120 can determine when its PPDU HT-SIG will start.
[0052] Alternatively, the particular STA 120 can use multiple prior fields of
the MMP/PSAD frame instead of only one prior field, such as only the

information of the immediately prior station. This variation may be useful, for

example, when the Rx Duration fields are not defined relative to a common Rx

Offset, but rathef in terms of the actual duration of the data PPDU. In this case,
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For exanple, the AP 110 may achieve this by arranging
the order of PSAD descriptor fields (or the

wOorMResHIYer | nformation fields) accordi ng toi PCT/E8E061036611
val ues of the Rx/DLT Start O fset, or according tothe
order of transm ssion when the Rx/DLT Start O fset is

ua Th| rtic r I S
3480y ST SRR TR o g i, ARSEAE cnte
pxteeldﬂislﬂxphmﬁcﬁx:ﬂemer STAs 120. Additionally, the AP

110 popul ates t

h fiel
[0PBRInt i fi & anethen gﬁgr%%t}s"%w%é@é’a Péé'%gﬁ%%ﬂ ﬁmct‘é’%fM MPéPSAD
dé@bn%giécﬁdﬂél% SR Sthef MNP eXteRee daforaiasionl fieldse This field or bit

ment, the RA field nmay be popul at ed
dx&ammweswbﬁtheméh@nn@nawor%@hmﬁﬂgmgﬁ qfélvﬁmé% ‘oPsn Mfpu

d
Leh 2%1\’;1?12%&%4%9%%? Qﬁ%ﬁ{ﬁé 121?2&% %xpﬁ[ﬁ é%]éraéate For
e;i(@?iilﬂb C{t,glié% ad&%%i?lﬁlgoﬁlﬂebe u?ddlouﬂélcataethwmmmdmﬁTA 120
RioLd GERoat e ThARY e derafies %’éféﬁ%rﬂ%%&?e’? tdefgse&ﬁ?’reamble
tﬂaﬁﬁfxgﬁ%ldl 20 eipant gelidnifler @ENI t tinme fromthe

frame (step 950). If the STA 120 not
[09adtessf df ﬂ;e AE QU) & tanpsitbeseitheet WMgﬁ%s RPathshould be

94
o34 L AP Do BT it O hisises e
ik &84 extror @ﬁtﬁ)a&bxlaﬂymm, ertdrepréjagatRo oamtdu&mps the pawey savings,

bV A S b B

Pg?ﬁﬁ'q SANHE AP €16 t@nHbe Jrieddedthy & eleBRtto Osenidr (IDTSP&)—self
fset field and Duratlo?fleld t};wat are defin

tmn$ml$stm1h‘e) ePidp Y sndhé EPSeretaction) Ay A-FRP OIP&NOH‘
t |
ST 1a0 Ay B 3Glecl PR AP LA BECH A lanidh PP

ext actlng timng I nformation of
pidte&idtP’DU, thereby inproving the reliability of the

[@a%.'i’ e adacebe ST it Facts th Bty itpRaflon (¥aFea0) igphen

n%% I{i{seduﬂlﬁ% R Yr8nfs Siweh fHealL phes@stée6@ogr egat es
thin the / PSAD exchange is an A-PPDU aggre
[0956] a STAFigure 10 is an exemplary signal diagram 101 o? a d%WIlTlnk and

uplink exchange for the wireless communication system 100, in accordance with
the method 900 described above. The AP 110 transmits the MMP/PSAD frame
that includes the downlink and uplink scheduling information for STA1, STA2,
and STA3. In the downlink phase, the AP 110 transmits the downlink
information for STA1, STA2, and STAS as indicated by D1, D2, and D3. Ifeach
STA 120 successfully received and decoded the MMP/PSAD frame, then each STA
120 (STA1, STA2, and STA3) receives its downlink information during its
scheduled time as D1, D2, and D3, respectively. In the uplink phase, STA1
transmits during its scheduled uplink time (U1), STA2 transmits during its
scheduled uplink time (U2), and STAS transmits during its scheduled uplink

time (U3). In this manner, each STA 120 knows when it needs to be active in
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120 identified in the MW/ PSAD frane as having
downl i nk data within the MW/ PSAD exchange, the
wo poveaisgt®el y precedi ng station's MW/ PSAD Rx CPEHEB20861086611
Rx Duration fields nmay be used in order to determ ne
the starting tine of its HI-SIGfield. However, this

?{e L to 2 oSbe %Wl}%uﬁgehafa %Q%r @Fé&) %1&?9%6? £0 r];ﬁ(ngrﬁltt}gjﬁhg its

have the same erw se,
sdHeﬂﬁEﬂ @ﬂnﬂ;l’iﬁnpam:d:o&dingiy, Si'dh 3DA 128 cas edwexﬂdtmm dungg yimes

st ﬁahv'%'rgﬂ%@e@%%w? (EPIEI 05 AT PRI AP & to
coREH s ahé start. [0052] Alternatively, the

partlcular A120 can use nmultjiple priaor fields of the .
[00%7] PSAD Sineathe seheduling of gnlipk gmd ¢rvnjin %féléﬁges 13

S .0 f i
s@eapfegin thE VLD ASED & a SIE1 S0HE B ChOL %&%ﬁ%ﬁ“ﬁy
aim d@cddh&hmmlgf‘ﬂmrfrime (sdep 4@ wid natdfei avexteof itatinymg and
0 a,compn Rx fset, but, rathe f _th
g i SREPEHPA e Br U WiES Sy Hifpanism to

ppﬁ;ght oHr&dover ﬁn@ %ﬂ%pﬁ&ﬁﬁg} ﬂlaoﬁéﬂﬂmmtﬁﬂe ﬁié@l’ l&l {vasted To
Ition on the al Erewous Duration fie

pEOESBThis from otcm"mngt ke ABI10) showldrregqver fhe qulv@ (glsRet0)-

[@é@g: C eﬁ ﬁ}l\{%ér érg At H?% g{ﬁ?lfa'l ﬁ#&gf\%r %Grlh gf' %ﬂ%wnhnk and

u@lihk %k&iﬁﬂ@ﬂbﬁthld‘h@irbhﬁs tdemiuinidabignisy$tenni@l wherea particular

i e gree bl finbhoiteearolis o vE dp e g dgrnlink
aﬁﬁatfﬂﬂrﬁ& séﬂéﬂﬁhﬁgcﬁﬂ)xﬁlaﬂoﬂ €0tk 930, UsEGrdgly) BTAL does not

particular STA 120 shoul d expect to receive
teangndb dotogats saedpled aplinkitimelUYf set , a preanbl e

[Q(Lb?] RI gg[i’}gﬁlr 2 Y a%v&NP %{W‘ﬂ? hf 5”115& O(i bﬁl ‘f!ov&rﬁ%e thédium

r ansmitte out t
950 piwl st chrd ape@ivithtseckrabddimantefitive :_pkesaht myentiom Wewew980, the

NAV) setting or oof| S|nethe|r l ar e [
A§> By Shrmelien b AELUEr e E5 Ao Pariar bAs 120 are
it3RY BB g tHEH! béHBd%!‘éaeﬁﬁ el THAVDP 100 hely ubilée thefiming
|n the system For exa an APPDU fromthe AP

infarmbtioprindhe WB{/P%AB%W todefermieorhyn tloshounld monitor the

medium (step 980), or it may continuously monitor the medium.

[0060] If the AP 110 detects that a STA 120 is not conducting its uplink
transmissions when scheduled, the AP 110 may reclaim the medium (step 990).
[0061] Referring again to Figure 11, the AP 110 will monitor the Uplink

Phase and detect that STA1 transmits its uplink data during its scheduled
uplink window (U1). The AP 110 will then detect that STAZ2, for example, is not
transmitting during its scheduled uplink transmit window (U2"). After waiting
an idle period, AP 110 will reclaim the medium (step 990).

[0062] In a preferred embodiment, the idle period is a pre-determined
period that the AP 110 will wait to give a STA 120 an ample opportunity to begin

transmitting during its uplink time, before the AP 110 reclaims the medium. As
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transm ssi on toprovi de NAVand/ or EPP protection. An
A-PPDU from a Non-AP STA 120 nay be protected by an
wRI®/eIF1exchange for NAV and EPP protection. PODES}006/036611
Once the STA120 extracts its timng information (step
950), it then transmts during its transmt tine in
ALl RE R HEpctitilmay §0halth J4C Foitl pd humstiopdnter
feamnh apgang (P1IHI)epeniode | BesAP ditunay atondtor ke hesdithdQsteipros80)

ccor dance W he .met hod 900, .desqr] .above. The AP
RS M SRR s asriinatc At 104 B gappmitiing, or
sionitienkP and mpy ikitowseHeetlel siaidde fift Wikieh @ach YTASTAY is to be
STA2, and STA3. |n the downlink phase, the AP 110 )
transTaitiing in ke yplink: ke AR biOvmey only srongprithe sratiumadiaring
Hoé3tigegi ndicated by D, D2, and D3. If each STA 120

successfully recei ved and decodedt he MW/ PSADf r are,
0063 eachABematdely, SieAP 190ARay moditGTARmediani faefraide®rrors

S Y ST SN S Bl et
relafififigh theibditgh oh $hede8Hek-eLtionR! | AdditioABILE, Yhk: AT 1A may
transmts during its scheduled uplink tine (Lé% and

detids to F%Hhesl\/lgﬂ?/l’ﬁéﬂ ingordenfodransanit pr sohledulerdaty traffic that

Ha 4 mﬁlleg?} ity ﬁ%ﬁ%ﬁgﬁtﬂ@gﬁ(?%a%ahg RSl Qo€ For

active r'to recelve down aSSOoCl
exaiplé, the APtld Otmanwisht todomprowg Qbalityoli Sdritied Qo) rétfairements

fine..Accqrdi.ngl each STA 1 C power down during
fox %glc%&r?ﬁicg?%wcﬁ?g‘?lg ¢ ﬁr%&?ﬁgn%ful ed to transnit or
(06881 Ve, AbghePitefddc@whbAT 110 10aCRIRERAS rédlSint BSd S¥dium in -

400% Si nce the schedul i ng of uplink and downlink
R0, dhenearg several wepe by vetich i mpk dvepy PSAD frane, a

20 t . . S ly..r.ecei a ecede .
B e FEAD 58 S ABEEE a0y pf Rl e BREROR, i by
resaledylisg DLAr LB $rarsmissiomsistepdaln hppprdfered ymbodiment,
he -~Wthout. any,.nmechanpi smto. prevent or recover
thA AR P10 ek BBl IR Y Hearmiitiee et Madnse to pll or
selected STAs 120 that they should disregard the previously sent MMP/PSAD

frame (step 992). This frame may have a number of formats.

[0066] For example, the frame transmitted in step 992 may be a newly
defined frame to reset or cancel the prior MMP schedule, or any control,
management or data frame that can be configured to indicate to the STAs 120 to
reset prior MMP/PSAD schedules.

[0067] In one preferred embodiment, however, the AP 110 retransmits
another MMP/PSAD frame. The MMP/PSAD frame may be the original
MMP/PSAD frame, but containing a field that specifies that the previous
scheduling information should be ignored by all, or selected, STAs 120.
Alternatively, the MMP/PSAD frame may be identical to the previously sent
MMP/PSAD frame, but with a defined rule specifying that if a STA 120 receives
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prevent this fromoccurring, the AP 110 shoul d recover
the medium (step 970). [0058] Figure 11 is an
wex@mobsany si gnal diagram 101' of a downli nk apdr/uptonedsesil
exchange for the w rel ess comunicati on system 100
where a particular STA 120 (in this case STA2) did not
WD FafRCREVE (ﬁﬁ‘gn%%%@%ché@é%%éﬁ%ﬂﬁtiﬂﬂ Qeceived from

upl i1 nk scheduling information“in s _
anyaquidi MYIB/PSafradees not transnit during its

OFOT i agP RS o5hE v PR AP i g goneel

or regetcthe e MME/RSAD @fibadle)Bialy K utihfedoioa®e6Y or update the
the AP 110 nonitors the nedium

[ j . 980,
NAV sﬁg:t 2 ?e%’glﬁi é& A2foAngtherifeameysudyag a CIHERNIR frame could
al:llsicﬂﬁé Hséd kYol rI;hﬁ NAV HitrafGie RO A tbhE 'AlI%%ﬁﬁgglArDthe

O may utilize the timng information in the
Wirelgaes comrdunisativm eystbmril G0tmahbeitahfizomed suchtthet thecdurstion of

R R TSR RS o R BN S

at dhel 3TAIs@OL t s upl i nk transm ssi ons when schedul ed,]
AP 11 y reclaimthe nedium (step 990). [0061]
[égffegér rin g@ieﬁ Wy ip; hick the AR {20 nayireglajfm thempdivse is by

thlfeniting b FUPRARANG R SPA 104t i6inoh bR GNG (ihring its
sthrsludgl trapsmit time fdep 823)e dﬂletﬂoﬂtfraﬁl’f@?,aﬁf qul&&emmdt rentiicn free
i i duri i i ransm t.
o XGEORRA BbS ABNCH it MTP AR Hais, PPt Hiseh iGRatively,
thé AP rdol ﬂialglb irgﬁsrﬁﬁ:?i: / 613_&51&118%)@1 déﬂ&@a_ } 474 220 than the
nt, e 1 e erli o IS a .
s%i%{uié{ §&é¢fp@31é;£% Baneméssioh oThe S 1201 thapapeeivesgthgepoll
il ALk AR Abe R R AR b nb GRS Boll KRRt ). Trthe
Séd12(hhasdatia testeansneit, thies it Wilb tiansmipére deda mBthbewise it will

ik LELOE RS L She B8 O b N SRAGr B
t&8icata thagitidoes MFhRRADedHa0 $parketit.od i f the AP 110
or_since the AP 110 may know t he

. e
[('aqs‘wi"éeﬂ nsg]nwhlﬁg%w dhe ARTIN0) pry geclajinpdhe medium is by

transmitting downlink data and, in a preferred embodiment, a reverse direction

grant (RDG) signal, as in step 995. For example, the AP 110 may send downlink
data to any STA 120 that it desires, or the AP 110 may transmit any control or
management frame during this period. Upon receiving the downlink data and
RDG signal, the receiving STA transmits its uplink data for its time duration
(step 996). Even ifthe AP 110 does not possess any downlink data to transmit, it
may still transmit a Data Null, QoS Null, or the like, to indicate to the non-
transmitting STA that it should begin transmitting for its specified duration.

[0071] For example, referring back to Figure 11, if the AP 110 detects that

the medium is idle for too long after STA1's uplink transmission (U1) time, then
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transmtting in the uplink, the AP 110 may only
nmoni tor the nmedi um during those tines. [0063]
wa@\kdaoessats vel y, the AP 110 may nonitor the medPCmUSmNG/036611
frame errors or collisions that are occurring during
the uplink phase, and base a decision as to reclaimng

Aiaeu@egag nfg &o%ﬁﬁ)koﬁéﬁ%r Chi hm}])g@dyfn ofﬂégéfn rb§vifE the

e to cance
dmnlaﬂsdnta aod RIQGeTTAR tbasmitsritef ddte farisgt sﬂmafﬁea durgtie (U2").

BRI oy SRR lpifont gt Sone o0 Rkl Gy the wplnk, the

S{Dleallm)yshaﬁltﬁafaﬁtsﬁﬁt 4 @05ponkE A EERIHeSAP quOQs%fch'a%Lﬂ &oS Null
traffic, or to schedule control traffic. [0064] At any

fr%ﬁﬂ@ a BataNuHdrarpe, prdhekike,do indieate totheAP A1 Athatdhe STA does
e %8 L 0 Ll DA
mben racldim bl medium hnyd rteke: Isechie| athgr Berhedial Wclion to avoid

AL 3 i m wpf enidiing po QP SEATLIo peRg s Framassion.

[0073]nd| caf@otierawhy Ghab Qh@(AIEQIﬁTﬁ%yll?egldlﬂlaﬁhé BeMium is by
shoul d di sregard the _previously sent MW/ PSAD framne

tranepitgog)a TeArRdant MMPAUSARY Eramen (siepr o). falhmrgiélzndant

BTPEATP AR Sopb HATPy OIS s e

thme wtheSEA 180 mhissesdts txaysmissionovindowia gberm;linlg%)_}g@; &his
f d t he

i 58P e e B ape STk d4h S84 Siob Sesetva o dpvede the

MMVE/PSAB fiio ueRBfull)OVEHE AP L1®) AR 1&Qor&€c5&n§m&ﬂ1ze a
anot her MVP/ PSAD frane, The MW/ PSAD franme may be

rgdvadany MM PARIramg it dejgets centain events ogcurrimigdn th%uvlreless

SERSH o Bk oS AR AU AT Bl r
betawsertheiARRl W pOSsesM@hﬁﬁAﬂhlf kmovel edpey abeutitle RILT BlfotrBation
otr Ii]le re?'\(/)i’ gi‘]is 3126 [Plat would make it appropriate to transmit a redundant
MMP/PSAD.

[0074] For example, the AP 110 may have detected in a previous
MMP/PSAD frame exchange that certain STAs 120 did not transmit their
information during their scheduled uplink times. In this case, the AP 110 may
determine that in the next MMP/PSAD exchange, it will transmit a redundant
MMP/PSAD frame to enhance the probability that all STAs 120 will properly
receive their scheduled ULTs.

[0075] Additionally, the AP 110 may know that there are a large number of

STAs 120 in the wireless communication system 100, and therefore, the

probability of any particular STA 120 failing to receive its ULT information in
the first MMP/PSAD is increased. Similarly, the AP 110 may have knowledge
relating to extensive ULTs scheduled for the STAs 120 in the wireless

communication system 100, meaning that if one STA 120 failed to receive the
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MW/ PSAD franme, but with a defined rule specifying
that if a STA 120 recei vesan MW/ PSAD frane, it is
wo oe7@sdgar d any scheduling i nformation recei veEAI/U86/036611
any prior MVWP/ PSAD franme. [0068] ANAvduration of the
new MVWP/ PSAD, or any frame used to cancel or reset the

st MMPW@%@& §(?%QU{1§1: o%té@%éﬁ@ g@g&nt o eﬁlatgl‘A fails

update the NA e receivin
tor rapsmgudiring ibs GEhdailed rlanE clouthksal senbeog)sizdnsmitting a

t ft STAs
st Ty B S S ko Sucds Ga Mol hat U the ST4g 120 in
ﬂﬁ@)éybﬁénil el i gliRAghSUCHehaled DETS Wl ahirdRingf whited mtimdth
recent. MVP/ PSAD frane supersedes any |ocally stored

hesontialy:i thasA R 10 mayswtilize 2 gompatie) ofihs: dinatianofiimdividual
UDE ik Bt urkk o WA LS AR RE nlBHeHE 5PARY 20 having ULTS

transmttlngapo rane to t
agagms mpte-detgrrdimedn thiesbolds heddéwde twlzsthet tort hoe a( sédmdant

e. pol | fr i ncl uyde a contention free
1@&&;@?@%@ eysh ﬁg@\éﬂn&% ot her MVP/ PSAD frame, or
[obes]l i ke. Rétemhg @Ehﬁﬁﬂoﬁ&gﬁﬂ?ll“@ugﬂ&erfﬁﬁt hbi%}ﬁg‘STﬁlzhﬁﬂed to

poll frame to a different STA 120 than the schedul ed

SB\F%SF%I# yugeeinkand daeadedbe SMPRRAR frrme but BRAS fatled we avell.
IoASARLL ARl ET el RSP LRy e
Vwaho@abmeﬂmltalchnﬂ by tthe AR, tTherEfortM rlﬁiél‘.EeImP liloevetetta detect
AT iSRS o A R S A e e

AMAL0 btardagts Hedddimeat MMVPARS AD farhé.ans 'Bhi"s Wy @@13 réRbives
anot her maﬁgthe AP 110 may reclaimthe nmediumis

th? 5.'ﬁ‘§}mqaﬂt Ma¥RRADrame: andatrensinits atqod@aedure@g its Is%:/heduled
plink ﬂiﬂg@ éU@, MYE r]ﬁﬁlt]q’iér t‘ﬁ?t{ye&?ﬁ@%&ea%‘thgmm gnal , as

exanp sen "downl i nk
[@eTd to ahyy€$'5.ﬁoﬂlﬁﬁ) alteanative etalsodiment «ﬁrthé peeséht ihlentidyy, the

A PR L eSO T Rt
fﬁelrﬂél aln, ortl8€to' RS, tIABTAO fad $8dchFightStHeRxkdtn I8¢ &D frame
4f0 of the l%/ﬂ\t/li’/nlgs&gll)'l rﬁ%tnlug r;mce the current format specifies that the STA ID
field 82 is the Association ID of the STA 120. Therefore, to support transmitting
a broadcast or multicast frame within the MMP/PSAD sequence, the existing
PSAD frame 40 should be reconfigured.

[0078] One way to reconfigure the PSAD frame 40 is to include a bit or a
field within the MMP/PSAD frame. In a preferred embodiment, this is included
in the Station Info field. For example, a bit may be included in the Reserved field
81 of the Station Info field, specifying that a broadcast frame will be transmitted

at specified DLT parameters, and that STAs should remain awake during that

duration. Alternatively, specific values for the STA ID field 82, for example all

"1's", may be utilized to indicate that a broadcast frame will be transmitted and
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(step 996). Even if the AP 110 does not possess any
downlink data totransmt, it may still transmt a Data
WONdor7/0380$S Nul |, or the like, to indicate to tPeT/US2006/036611
nontransmtting STA that it should begin transmtting

for its specified duration. [0071] For exanple,

%ﬁg ?T{q}ls] o g%mtaﬁl E\!vg#é 8?&&;; id dﬂ&‘aoé%f‘lgét 1s,%$§$?§%D field 82

fumi's i
shphldkate @lhbits set tor'1(.U ) tine, thenAP 110 transmits

i nk d RDG STA2.
68 |k BEide Jds RBcommion; ainask casrark Tgdil o Gl and
K ddcREn g o thOWirelddd bomhihiedtidnf sytsf&n P06\ v&ﬂ&emadcast

not have data to transmt in_the ug i nk, the STA 1
@W@@Maﬁtﬂﬂ%&ﬂ’%& ip beapepitded during & rqadeasdzﬂahaa@oféh@ do‘aslmk

l4f
t ol nd|M epre&?ﬁ%x%%p?%ﬂ?gﬁtl Ot{r oes noFvae Sd(“? gnor
tb dhe dawshink }_Ilmse Iﬁlj]aﬂ Jtnﬂlcaltésoitot sad1mqni alh BTS20 thae tHePyhshould
110 can. t here recl um an ot her
sk G P OHIcRE e dek AL OFvE Hetha e ShiEhs gvalink
phRlsbl Agt}ﬂeﬂéﬂcnﬁ"thﬁ&vﬂﬁ& %)Ha&eﬂie%P 1%0 M@%@h %ﬁiﬁ%ﬂnt a frame,
[0073] Anot her way that he AP 1 may reclaimthe

anslprgrarailypan add;ﬁgnak W&%a@mﬁwmﬁmﬂm@ ET aehedules.
Igl%h?somgg.z% tﬂ{‘é}‘%@ ‘i%g%ﬁ or ma‘f %13 the ﬁ"ﬁL’Eﬂ%éhe{cflﬁ sattW1ce and

sone or ion durin
thbrafore lﬁﬂéssmk)elmts fESS t}teir tplunls niramnﬁmm tidmy i n the

nk ph Thi ularly useful | r n
@ﬁ%dlsmpl etaely tﬁs@@‘ @i& BaydoEgde %%@Wﬁéiﬁﬂaﬁame
witR The SEGE MMEYPEXD fhgh e BxchhBgtR¥qRerte BiEthABding a unicast
utilize a redundant MVP/ PSAD frams if it ‘detects

MMI/BSADecrtny $n dbe first MMPPIAR frame|thet dessmibenitbatTzofitart
Gt %[Hdlﬁ% Q‘Hrﬁ@&tﬁnp{ ﬁ%lﬁe&s Wéc@%@ %’Iﬁﬁg/ﬁg frame f',s to be

sequence, becaus possesses particul a
tkmmmmtége Asbandxaidple, thd ennir@nayaihjckmﬂe ahy MAb addadss &TAS STA

MY NN, SRR AT TR DN,
NAMEO B AaHAK D@ra@mﬁﬁﬁﬁirﬁﬁ%om BRALd 6&% dswaliaRPRase, the
that certain STAs 120 did not transmt their

AP 110 may then transmit a frame, and preferably an additional MMP/PSAD
frame to confirm the ULT schedules. In this manner, only STAs 120 that have
not successfully received and decoded the first MMP/PSAD will remain awake, or
wake up, to receive and decode the second MMP/PSAD frame, while those
stations that successfully received and decoded the first MMP/PSAD frame will
not need to wake up to receive and decode the second MMP/PSAD frame. This is
because those STAs 120 that successfully receive and decode the first
MMP/PSAD frame will know that the second MMP/PSAD frame was not meant
for them. Alternatively, no information relating to the second MMP/PSAD frame
may be transmitted in the first MMP/PSAD frame.

[0081] Figure 14 is an exemplary signal diagram 141 of a downlink and

uplink exchange for the wireless communication system 100, where a broadcast
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information during their schedul ed uplink tines. In

this case, the AP 110 may determ ne that in the next
wWORMBBADB exchange, it will transmt a redundaPtT/US2006/036611

MW/ PSAD frane to enhance the probability that al

STAs 120 wi || properly receive their scheduled ULTs.

(Itqgﬁﬁicaééj Mt #;%%Bﬁﬁi% %)Qtﬁ%mo&\éw géee and the

are a large nu e wireressP?
mnﬂnphasat o rhhsmmplé,(hhsa Adhiila heseetser secohd ®@IMP/PSAD frame

I tic r, STA 20f|||ngto
“?’3@1&?@’@ f?ﬁ% B@@ﬁ#@%ﬁ&“ dpesme Fl??lgae RRIPLPEAN; the first
NMNEF/BSA B0 radietol REénibe tHesebfhdldte. MBle A3V EI RN t@gﬂé%mts the

rel ating to extensive ULTs schedul ed for the STAs 12

spepnd M ME/ PEALL Sramahocantemithe [H-}Ts%@ﬁdllb@ in ﬁcaantangaltheéween

| e [
thgr&égﬁlallrmu %g%f rat\’ﬁ/\lgsﬁgo"hgandénﬁ%ﬁéf1 at(s:}ﬁl Sceut % ﬁﬁP I this
seprd, loply STAsakRIniHat diid inot) sidcessfalip dedetvk hd dedéd;dis the first
t ng redun
A SRR, BRET e o S MR AR o
thesetthat idshueeaseflly rebditd 51ﬁi d&@dé th%%@@MWPQ@ﬁrame Wdll not

eI I m nating wasted bandwi dth. Essentially, the A
AR eBt pptil ahey &GAp o b%ﬁedoqm ttheirdincaessér decoding vf dlhefirst
A Per al duration of all ULTs, and the nunber
%%%SAS 15 B'avi ng ULTs agai nst pre- det er mi ned
[00622shol denpartamdy,deowdvet, e shouldriet nated elatntianAP 110 should

MVP/P Df | d be transmtte 7 Referring
a&‘é’é’ﬁ’ﬁ ré‘ﬁe & ‘%ﬁe Rs5Et5de OF Hﬁ%teﬁ &Mﬁﬁ’?ﬁ@&@%ﬁmg its
ULT 9f6eesatubhatiRCailvdafpss. deEReEyiE eohw Fi%@vi‘lr Eéf%ut of

but STA3 failed as well. In this case bot

SEIASABIRHORVEEh thasDHsefe M@@EAW@@W@ hhey mgequlred to
awhiayt renedial action by the AP 110. Therefore, if

the AP 110 were to detect an idle period for too |ong
[@F83¢r t heThiplnesked, ramesdiuad ann MMP)PSAD SFdine, hltgnot heay not

o T T AR RO e . % S
efrlbeBfnbritshovw vttt itlebhidsn tKeSUEThﬁMn%ﬁoﬂ I?Ju‘ tRE SPARAOW, and
(U3),. thus limti ng further waste of the nmedium

will typically contain consistent information with that of the first MMP/PSAD
frame. That is, the second MMP/PSAD frame should contain the same
scheduling information that was contained in the first MMP/PSAD frame.

[0084] Although in previous embodiments, the AP 110 is described as
monitoring the medium in order to determine whether or not to reclaim it, STAs
120 may also monitor the medium in order to further improve system
performance. Typically, the STAs 120 that receive their ULT schedule
information in the MMP/PSAD frame do not perform sensing of the medium.
They simply blindly begin their transmissions at their scheduled ULT. However,
in some instances, it may be desirable to have the STAs 120 monitor the medium

instead of, or in addition to, the AP 110. In one embodiment, a STA 120 may
monitor the medium for any idle periods. If the STA 120 detects an idle period

-17-



[0077] In yet another alternative enbodi nent of the
present invention, the AP 110 nmay schedul e a broadcast
w@eoomoBgiigast frame utilizing the MVP/ PSAD fr aP€T/Ub1006/036611

order to do this, the AP 110 nust reconfigure the
exi sting PSADfranme 40 of the MW/ PSAD frane, since the

Dby 58 T8 Al BT 08 U6 e

unlias tiansinispien duoigctist remaimihg (EEE tduration, vhdrbby atvbfding

/. PSAD e ti PSAD fra 40 shoul d
B RRR ST Th e e PO Pe ABR T i SRR
[68B8D fr anBltABusls FigureNCbhigalcpidis bn®AFR110,9t sk Hish oSsible for
the MMP/ PSAD frame. In a preferred enbodinent, this is

seFetad ABA t9 e Presems inna wireless eorumanisatinn sysiemmbn shis sass, some
8
SWS Hietﬁep%k ﬂf%g c!ofmtlﬁficgﬁérsl %%gﬁ%t%fgoeb&ss% ean];th one AP,

Station In Ield, speci FoadH
whllet other IS’I&ssmaytk@dassbciap@bMﬁheﬁhaLAPpawhm ardd caiigk some

: houl d k ing that durat,
iR I, Y Seciphln Phe of die A AP iR be, H5epbibfe wish an
Oml@p&@B@maSbrvﬂéSet (OBS) 6r Hich bhaﬁclemss mcarfaeﬁ@r ADaspo).

roadcast franme will be transm tted andt hat
TR ARIGHEa e transat, am MNP BEAP g eRe s abssimted with AB2 may

t
AP U 50 Ay B
RA fieldnynkddarash thait Wduldannileatg o fhoem t]lmit blmerfﬂlﬁs #s intended for

t t 10 a bro a r, )
R PRS0 init AR AT e et ion it g dhgt time,
thb asenddéd §T8s d\ﬁl/l/rﬁot Bé’ceﬁl‘éatﬁl@ infoRmbEien PeesRRIthE) AAR Ih%.ve been
the AP 110 transmts the first MW/ PSAD prior to the
agloRRIduEtag fhe $EansmissipRdi cat es to sone or all STAs I120
th
[(?(?;83% eyA&:GPcﬁhgngt, 'b]?n%]g'ng gég ?&:teﬁvéﬁé aftf %W/PSEE) Xﬁg\tmay be

wi |l occur e en I k™ pha
comfegguad tofretad ehed G ifietrk inp biaes éraniento d&eiﬂ:me‘rﬁythte HIMP/PSAD

t t f ef bl addi tion

e s 5 RIS b i, tpe ST
detdtififies $HAE thd AP akidlPedtihlthB ANENidI8 ¢LINSdr B8 df th& AP the STA
schedul es twice and therefore be less likely to mss

is arspeiatas with. thenibed4icon derosie downlink transmissions and perform
uplink transmissions in accordance with the contents of the MMP/PSAD frame,

while going into sleep mode at other times. Conversely, if the STA determines
that the AP transmitting the MMP/PSAD frame is not the AP the STA is
associated with, it may ignore the frame, but still remain in an awake state to
receive any transmission that might be sent from its associated AP. Additionally,
however, the STA may desire to read the Duration ID value in an MMP/PSAD
frame and update its NAV Duration, even if the frame was not sent by an
associated AP. In this manner, the STA will know when the medium will be in
use, and will be able to avoid transmitting during those times.

[0087] In another alternative embodiment of the present invention, the

MMP/PSAD frame may be utilized to poll certain types of packets, such as Block

-18-



[0080] Alternatively, the AP 110 nmay insert a second

MWP/ PSAD franme with the first MW/ PSAD frane exchange
waegaessaes by i ncl udi ng a uni cast MWP/ PSAD ent r pCT/nS100€036611

first MW/ PSAD franme that describes the Tx Start

O fset and the Tx Duration for when the second

ANBOFRABIATTRAT rdfohts ERARSMTh LA cB8 B AP 3T rFayutitize

the entry nmay inc e an ress aof any
ong onnuwreings within the W/@%D frhinee mdicatdngdi(y spdeified STAs 120

thRPA ST BRSE KA BA riote tramesitried theit Hebeaaled | AL Rp The
bk Gnap Yuithenirdians B thaSTASTRO vamh&r @Jﬁéﬂ%ﬂe a8 to transmit

addji.ti onal MVWP/ PSAD frame to confirmthe
9 Agesronse Arampgsdyring teir sahegulst AZL T2y if they arave tragsmit

%?%%%%’Mﬁa%hése&ﬁh% SR rb@héjreﬁ'gﬂl%g thB %’1&% e Ttransmlttn%ﬁ;] 4 This

remal 1 awake, or wa 0 rec
atfevmative facilivates tlde AddiLiPSADN hew mode\mhr BA tb bleseursémtly @fisting
t successfully received and decoded the first
PSAD frame will not need towake up to receive and

[oEsshde t hewseaRndhdNBLRSABAl el maﬁaélﬂaﬁleaﬁ%@BﬁﬁkACKand
se STAs 120 that successfully receive and decode
QBE%V%I?@P]‘WPQAW%W lopk R&dmoadat a STA msponds to a BA

ré@d%ls{?%\RR? LA 191%6‘110 ﬁ%‘%nféﬁ“é @%%r_@%%& ok ACK

noi nfornati on r e secon rane
msde, & 6T denidestaneidis AR fortsandvMe/aPBABrfmane. [oos 1]

QT ek e 6t R A 5 5 Deteyed

Ba asuppet nt@thesmb@mgl%sn&\mﬂ%t@nta&eﬁ%%ﬁé by the STA. For
mul tjcast MVP/PSAD is transm tted between the downl i nk

epMaBle, iAPHdOgpay Weopmitse BARfotthe §Té¥<b2ﬁaindlcattm tahe STA
f rst

MM BSOS AT R T o

tlfamssnt MERBADWhBH rthe Sﬂ‘Admrech'eﬂ bﬁoﬂec @ol meéssagd hom the

c oh %i"?%g) Hbrfl%r']%gﬁté%%ﬁ g in ?Yﬁec\ MVE eg’aggﬂﬂleﬁ dacket

tldm‘ﬂﬁilttﬁ& bp tBs AParid). tTis phévidds B §!§@APQQO%B G.Mbrkﬂlne the time
Figure 14. In this scenario, only STAs 120 that did

fox gesacinted STAR 120 Pé@aswtﬂwa traes instefadrofhaving the STAs

themselves determine when to transmit them.

[0090] The above features may be implemented in a wireless
transmit/receive unit (WTRU), base station, and/or peer-to-peer devices. The
above methods are applicable to a physical layer and/or a data link layer. The
applicable forms of implementation include application specific integrated circuit
(ASIC), middleware, and software. This invention can be applied in an
OFDM/MIMO system and a IEEE 802.11 compliant system.

[0091] Additionally, the features of the embodiments of the present
invention may be implemented in a variety of manners, such as in an application
running on a WIRU, such as an AP or STA. The features may also be

incorporated into an integrated circuit (IC) or be configured in a circuit
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MW/ PSAD frame will awaken to receive the second

MWP/ PSAD frane since those that did successfully
w0 ea@eiosd1@and decode the first MVP/ PSADf rame w PET/NB1006/036611

awaken until they need to based on their successful

decodi ng of the first MW/ PSAD frane. [0082]

Nt | 1.d b ha £

RPN O b e YoriOllled. holiifnally, she
feaiut@jmay/lb@/plé*ﬁ%ﬁnbd bye softwiamg applcatioh thht s@ds éngn IC, or by a

rati on .cal cul ons. O herwise, the AP 110 will be
<5351 2B B2k T o P BROEHPTOL 1 sat o that the STAs

[aggP] bel | eXBhbHEY the Soateftli drilelbMeAtSr thel PreséBO083bntion are
Thi s nested, or redundant MVP/ PSAD frame,” may or may

desgribesiinihe preferred embogimentain paticulancambinations, each feature

MR REA A (B0, RSO s f

mﬂetredypmbaeﬂ:ha;erxtshbalm mumisstc&nbmlambns nedth oor without other
of e f| SAD.frane. That is, the second

fﬁ%ﬁf?ﬁsﬁtﬁf? d’rﬁi‘ﬁﬁ‘?é’?‘f?nﬂ:wg same schedul i ng

[00F30r mat IEﬂlbeﬁﬁefﬁ@S contained in the first MW/ PSAD

frame. [0084] Although in previous enbodi nents, the AP
110 is described as nonitoring the mediumin order to

det efm ney \M}ﬁéﬂﬁ)ﬁ Ofor "Qhraddnis Sllallﬁh#l%%et!ﬁ-l;ﬁs g.fZO MR Yireless
also moni't or e nmediumin or er to i fprove
cemsiEITaEnT ysbem cemprigirigediléast ohbac@idpoib? (AP aid a plurality
¥et§ﬁ%ve8§,ﬂ§ ULT schedul e information in the MVP/ PSAD

Of PiAemg ) perform sensi ng of the nedium They

sinply blindly begin their transm ssions at their

schedul ed ULT. However, in some instances, it may be

desi Pabl eThe methad af gmbgtinsent o furthencomprisengamiARieonfiguring
'Mﬁitg;]ﬁg I&Icelv%f %T%%b 2\%1}9/1@1 P% gf ﬁgvg: k?ﬁgr(!ﬁébftmn Descrlptor

(MMBPM)OdBaméf withe Shéddled@ diflinkt sTwamsindiston Time (ULT)
riodl asti re-determ ned threshold, that
"%%Knﬁ& ?Weﬁil%tﬂq‘é%{f’gﬁ?’t‘)?ﬁﬁé Supl i nk transnission during

the renmaining ULT duration, thereby avoi ding

3. A method as in any preceding embodiment, further comprising an
AP transmitting an MMP/PSAD frame to a plurality of STAs.

4, A method as in any preceding embodiment, further comprising STAs
that successfully receive and decode an MMP/PSAD frame transmitting during
their scheduled ULT.

5. A method as in any preceding embodiment wherein an MMP/PSAD
frame includes a duration field specifying a duration of time for the ULT and a

Downlink Transmission Time (DLT).
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collisions wwth other STAs ULTs, while maxim zi ng use

of the nmedium [0085] Although Figure 1 only depicts
wor@®7AB1140, it is also possible for several ARST/USIO6/036611
present in a wreless comunication system In this

case, some STAs in the wirel ess communication system

may pe as

na200! ot ol A TR e L Gedine ot dh lerat(dh APkrifges
aghi drfleraf[ISAD descmp@osﬁiﬂdmiricmdedmn anMMPEPIRD fiARé hcoobding to

1pEedR5e A A R U R o™ Bt et the

MBPPSADIFaAsM t an MVP/ PSAD frane, STAs associ at ed
with AP2 may ignore the MW/ PSAD frame after receiving
It because they vviII not see in the RAfield any

addr @SS tAalet A}g’ﬁ%&@d%l%eﬁlg (FMA}&RR{]{e g].nf AP o} E,Eranges

|ntended or t go 1IN
anhpadert of MBI R@:eiveaﬂﬁfo«:nﬂubn lﬁgldsl‘cahtamaiam amn MMPIRSMB frame

G0 B e BRI CCRIFIHG B Eot P eI LY batart Qe field
oAECOMUMPYPISAD ﬁlagaeSTAs 120 receiving an MVP/ PSAD frane

may be configured to read the TAfield in the frame to
determine if the MW/ PSAD frane was sent froman AP

wi t hgwhi ch

det eérgm nesn%e%?g na}ﬁgd& eﬂé@ﬂboéﬁlﬁﬁfh %I@ganM%%/PSAD
fraduk wshide$ attiansiftten addiods (BA NS d and baduwdlith of tdeeivet Helds.
STAcan decode downlink transm ssions and perform

uplink transm ssions in accordance with the contents

of toe MPHREAA 4¢ ﬁ%[y pi@eaﬁlgila%hmm@ﬁpwﬁél%ﬁpaﬂ%oﬁﬁlates

other tines. Converse if the STA determ nes that

ar'he figdd; wERsHS v gdftlﬁéiqm\ﬂdDSh@ Hveakidyof receivendielfs with
c&a’i‘&fﬁ SA];}}E& ﬁEcﬁgleWrE%vér %’f@% i gnore the frane,

ut st I'n an awa to receive any
transm ssi on that m ght be sent fromi ts associ at ed

AP. dit || .however, the STA.ma sire t
the Dira %@/%Falplfé’yl meéfﬁnf\ﬁv%;?@)&@ } Whereip gn %ﬂjd;?’étlﬁer
indledd¥ANe BdtnOftceV@Rtrol (MTAC) haar®s weend8P. sent by an

11. A method as in any preceding embodiment wherein a STA identifier
includes the MAC address of the STA.

12. A method as in any preceding embodiment, further comprising a
STA that successfully receives and decodes an MMP/PSAD frame extracting
timing information from the MMP/PSAD frame.

13. A method as in any preceding embodiment wherein a transmitting
STA derives its High Throughput Signal (HT-SIG) timing from an offset field and
a duration field specified in a MMP/PSAD frame.
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associated AP. In this manner, the STAwi || know when
the mediumw Il be in use, and wll be able to avoid
wo e@n®ssitg i ng during those tines. [0087] | n anpth®s2006/036611
alternative enbodi nent of the present invention, the
MW/ PSAD frame may be utilized topoll certain types of

k l
rame. " B8R o8 o Sy SN BN P N R Bt fed
indnded dmafx mmmsmme)mﬂamm frane indicating to

specified STAs 120 that they transmt their BA
response franmes during their scheduled ULTs. The fl ag

may figrt hgmdthed ﬁ@hﬁaﬂﬂrﬂeﬁ&iﬁg Ambbdin st g birtin NIP/PSAD

they are_ to transmt on BAr esponse frames durin

frapae inclednscan ageregate Pd)fyswm Linxesr Brosocob Data Rt %A-B%DU).
response franes along with other frames the STA is
transmtting. This alternative facilitates the

ad di flbon Afmethnéwas imaey prrcedipenitedonentewhéneiea tatrisagtting

S 2P OACh G R i meh Sk SRR T i habefged to

tBlekt A dBsiRly pri®Tth 6P e0 dstdrfhide Ble Et%(i}tl sﬁts me SIG
i mredi ately following an SIFS delay. In Del ayed Bl ock

node, a STA decides on its own when to transmt a
BA frane. [0089] The present alternative enbodi nent
i ncludes polling for a Delayed BA, as opposed to the
BAbeililg tAamsthpd beih aty precedibgtendrodihenmtewhyreimhe tEbAmitting

r anpl t.he AP, 110 ans B e ST
SR lfoEt At BHecRA Dlrg bR alnos contpanadiy diroRy et
apdeRaDrirhfien BR1dS6AE . STH tRAsHiREs imRddRAbY ﬁﬁﬁnﬁmﬁer to

t he packet when the STA 120 receives anot her

determige itsrogvn staetipgetime). The pol | nessage may be in

the formof an MW or another packet transmtted by

the AP 110. This provides for the AP 110 to determ ne
the 18ne Amnethedasirnamwyipstéding2thbodirhemingherein b ei'afnsﬂﬂttmg

S5y LS R A SHGRBER BB e

tﬂﬁmshﬂﬁhﬁgrsm‘h@ Qo 'd@te@nﬂhé ftk @%h starting time.

19. A method as in any preceding embodiment, further comprising
adding a field within the MMP/PSAD descriptor field.

20. Themethod of embodiment 19 wherein an added field indicates that
the timing information for a particular STA is related to the start of a MAC PDU
(MPDU) within an A-MPDU aggregate.

21. The method of embodiment 19 wherein an added field indicates that

the timing information for a particular STA is related to the start of a PPDU
within an A-PPDU aggregate.
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transmt/receive unit (WRU), base station, and/or
peer-to-peer devices. The above nethods are applicable

wo 000a/0p81ysi cal | ayer and/or a data |ink |ayer.Pdhes2006/036611
applicable forns of inplenentation include application
specific integrated circuit (ASIC), m ddl eware, and

sof e
0 N el Wl 2R SRR aR%: SRolRlons) Bpor coprising
a[l@ﬁ@]a] fidlddvithionah M) Ptreeciverdnforemtioh fidi@. enbodi nent s
of the present invention nmay be inplenented in a
variety of manners, such as in an application running

on agi\r R@hesmafhoas)feﬁlbe&’m%ntﬁﬂvhemﬁ anQRlden ﬁalm&ca’ce%@hat
be incorporated into an i nte%rated circuit (I1C

)
thetimipg information freqartiedap Pildiingelatadip the stast effa MAC PDU
pquE C gn(m Additionally, the features
i )Z&%fehr% %frl%e by a gﬂlg?wére application that runs

on an IC, or by a software application that runs on a

01 s prTRECEC b o s e Aot Fgld nchcates that

tI GihfhE eﬂfo@m@eﬁhrfsﬂ hSpdriichar tsmisafela@t@mb Rab ls%% of @APDU
feature or el ement can be used al one (w thout the

withie antA-RERE agaragats-enent s of the preferred

enbodi nents) or in various conbinations with or

wi t hout other features and el enents of the present

i nvezf.i oA np3D 63 JasEnbadi pﬁmbd;lng endbodinlent! vilirein a STA that

ran SS|on nagemne connu i cation
A BPRRHE Shirtr Mot deoadenon SMPARAT Bt Rotarae slafe mode
d@tidg %lehb&s Whes itk nOD feuibAT) tratsmibsr #8BLIDOHARS in the wireless
enbodi ment 1, further conprising an AP configuring a
%Inﬂlinﬁﬂ 10Réé’éf—%r Aggregate Multi-Poll/Power Save
Aggregation Descriptor (MW PSAD) frame with schedul ed
Upl i nk Transm ssion Tinme (ULT) information for the
pl urzf.i t YA ofetlxidAgs iBany‘preetdiag easbodimennty fiprtheectinngrising an

nbodi nent,, further co
AP recovering the wireless comm nplmcaluog sygsem transmission medium.

27. A method as in any preceding embodiment, further comprising an

AP monitoring the wireless communication system transmission medium.

28. A method as in any preceding embodiment wherein an AP monitors

the wireless communication system transmission medium continuously.

29. Amethod as in any preceding embodiment wherein an AP monitors
the wireless communication system transmission medium at specific time

periods.

30. A method as in any preceding embodiment wherein an AP

determines time periods to monitor the wireless communication system
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AP transmtting an MW/ PSAD franme to a plurality of
STAs. 4. Anethod as in any precedi ng enbodi nent,
wo mooziossiigonpri sing STAs that successfully receCmESBENE036611
decode an MVWP/ PSAD franme transmitting during their
schedul ed ULT. 5. Anmethod as in any preceding
tRHOULIBAL mIBiA' Bl ISR hARALBG U0SRifkd within a
duration field specifying a ration Of tine for the
MMP/BodDdrmoen!| i nk Transni ssion Tine (DLT).6. Anethod
as in any precedi ng enbodi nrent wherein an AP arranges
an order of PSAD descriptor fields included in an
MVP/ BEAD A medthodas i ehi §récedinpCeeibsdin@ny #hé@sSin an AP detects
ontai ned.in_Receiver (Rx) DLT Starf O fset fields of
tﬁﬁfea Bﬂ)ﬁ}@éﬂtﬁ?‘gaﬁ@t trangmitnggluring #s sehedgledcUliTng
enbodi nrent wherein an AP arranges an order
of MMPRecei ver Information fields contained in an
MVP/ BBAD A mathodas in diny grecedingrealsidinreut| fuethee oomprisitg an
i, Recel v (Rx).DLT Start. fset fields af .the .
AT RIS el Rorppimieation sty Sisiodening redium.
enbodi nent wherein an MW/ PSAD frane includes a
tranggitter dress (TA) field and a plurality of
receP¥er 4 mathed agin apy prrsgding empbodiment, duethien gomprising an
A U bR o d Refit RRBY N AGER2 it d bl STA ot
trgnsmittieshtdvring sits hechedaledt UL, befonel exbclaiméngy etheSTiseless
. hod.as in_any .precedi.ng enbodi nent wherein an
Cé%mluggﬁt}oflisy elni’igaﬁ]&éggstlﬂ%n}?g&gﬂm access control (MAC
address of the AP. 11. Amethod as in any preceding
enbog' magé wherein a STAidentifier includes the MAC
addreds ohemethedef embodimeptdigrherein apredeteyminedipeniod is a
pgégé@gjngﬁg&idlg?g}igg_r conprising a STA that successfully

recei ves and decodes an MWP/ PSAD frane extracting

35. A method as in any of embodiments 33-34 wherein an idle period
comprises a point control function inter-frame spacing (PIFS) period in the

wireless communication system.

36. A method as in any preceding embodiment wherein reclaiming the

wireless communication system transmission medium includes the AP
rescheduling ULTs and DLTs.

37. Amethod as in any preceding embodiment wherein an AP transmits
an additional frame to at least one STA indicating that the at least one STA
should disregard the previously transmitted MMP/PSAD frame.

38. Amethod as in any preceding embodiment wherein an AP transmits

an additional frame to all STAs in the wireless communication system.
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timng information fromthe MW/ PSAD frane. 13.
Amet hod as in any precedi ng enbodi nent wherein a

wo e@n®ssitg i ng STAderives its Hi gh Throughput SP@rak2006/036611
(HT-SIQtimng froman offset field and a duration
field specified in a MW/ PSAD frane. 14. Anethod as in
any ece (:: nr(lan - il i
i ncl g?}l'es gm@gﬁg%ﬁﬁf;\%&% setap]f ?ZF@F&TEI aqgﬂngttﬁ%nds mits
aasaadditiemal fraree balselectedSTRisin the whealedsrcoammtbieARGABy stem.
frame includes an aggregate Physical Layer Protocol
Data Unit (A-PPDU). 16. Anethod as in any preceding :
enbodp,MenA nikiBb&iaB i ah&?i‘éé@diﬂg &8 bsdithen® 3l ferbitCarf¥dditional
O fset _and Rx Duration fields of a STAthat is
feprpe insledpstapconteph Srgme.i medi ately prior in order to
determ ne the start of its own HI-SIG field. 17.
Anet hod as in any precedi ng enbodi nrent wherein a
t randii t t Amgetbodadds anfierévedigd embodintknt: véhéRuinDun addidional
fvaI ues, ¢ nt a('ince% in the Rx Ofset and Rx Duration
FARRT oS h@ 8 PP ansmi t ting i medi ately prior in
order to deternmine its own starting tine. 18. Anethod
as in_any preceding enbodi ment wherein a transmtti n_%_
STA 4é&ds 4 meethad gedn epsitaeeeding embedinut mhexeinon additional

j Ll ' mtting STAs to determ ne

ﬁlf%ngé %ﬁ%{sart | ﬁgé‘%]%r%gﬁ%% A nethod as in any
precedi ng enbodi nent, further conprising adding a

fielg.wthinthe MWP/PSAD descriptor. field 20. The.. .
et b of A GHSBER AR b 278 RRpH B1eCROGIERASG YiesriR an additional
franild padieaddibidhal MOIP/PSATY fiaff{r mation for a particul ar
STAis related tothe start of a MAC PDU (MPDU) within

an A- MPDU aggregate. 21. The nethod of enbodi nent 19

whergin a kel.d.indi L3 a1
e 41, RGBS i
MMEYPSAD fraffeOidcludes a field indicating to at least one STA to ignore

previous scheduling information.

45. A method as in any preceding embodiment wherein an additional

MMP/PSAD frame is substantially identical to a previous MMP/PSAD frame.

46. A method as in any preceding embodiment, further comprising

updating a network allocation vector (NAV) duration at an at least one STA.
47. A method as in any preceding embodiment wherein updating a NAV

duration includes transmitting a contention free end (CF-END) frame to an at

least one STA.
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within an A-PPDU aggregate.22. A nethod as in any
precedi ng enbodi nent, further conprising adding a

wo c@b@3sig hi n an MVP receiver information fi el BICT/RS2006/036611
The nmet hod of enbodi ment 22 wherein an added field
indicates that the timng information for a particul ar

STA gqr el . - WLt 1.

A NP agor Soar EheG: Bhkoollipg ittt b it the
witedessi commmuisEdatich frapédissiod noslies indlades thandnitting a poll frame
ti nf or mat.i og flor a particular STAis related to the
L RPFUgHan S within an A-PPDU aggregate. 25. A

net hod as in any precedi ng enbodi nent wherein a STA

that successfully receives and decodes an MVP/ PSAD

f r amtd-entbmethod |asdp anyderegeding gmhodinent wherein@ pall frame
. [ r
B A oy o h 5 6 B Pl 06 el (CFT-Pol
apuatityl phgpreich @pHepdl], andrachMMEP/RSAD friang. an AP

recovering the wireless conmunication system

transm ssion nmedium 27. Anethod as in any preceding

enmbosly. mend mdéthbd RerinCaiPpictbdidg MMIAinBAE Whktdd 4 Perticular

W rel ess conmuni cation system transm ssion_nedium 28.
SAkeis rodTAdhahisanp trmseifiing duripgdisishedwlpd (Eih anAP

nmonitors the wreless comuni cati on system

transm ssi on nedi um conti nuously. 29. Anethod as in

any @t.ecellinmgthedrias dinnanyt prekedieg rensbudBnanhivhersntadparticular

i,rele c i cat i stem transm ssi on nedium at

St 3 PRATGHRET et 8oLt TRt IR MctFtradiing dgripe ifs scheduled
Unm®cedi ng enbodi nent wherein an AP determnes tine

periods to nonitor the wirel ess comruni cation

systentransm ssion nmediumfromthe timng information

contgj ne L LR . P . 2 3 A

any o coht kbl o8 ey DreRding Bpodper RitRE: Bnbisine o
particular STA transmitting in response to the poll frame.

53. A method as in any preceding embodiment wherein a particular

STA transmits data in response to the poll frame.

54. A method as in any preceding embodiment wherein a particular
STA transmits an acknowledgement frame, a QoS Null frame, or a Data Null

frame, in response to the poll frame.

55. A method as in any preceding embodiment wherein reclaiming the
wireless communication transmission medium includes an AP transmitting

downlink data and a reverse direction grant (RDG) signal to at least one STA.

56. A method as in any preceding embodiment, further comprising an

AP transmitting a management frame to at least one STA.
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that a particular STAis not transmtting during its
schedul ed ULT. 32. Anethod as in any preceding

wendoassteit, further conprising an AP recl ai m Pgr/UB®06/036611
Wi rel ess communi cati on systemtransm ssion nmedi um 33.
Amet hod as in any precedi ng enbodi nent, further

CONPE S [ L] ] iod aft.er

dot oo o PREGL 2t b Brde BB RGLIATHRRE LR forfgtiSing en
Adurangmitting scioadied] échnhd o atlehstraner$EA.ai m ng t he

Wi rel ess communi cati on systemtransm ssion nmedium 34.
The nmet hod of enbodi nent 33 wherein a predeterm ned
perisgl i A mePRUELA LRy PRctciMzRnREiAcht wRereth AEAPYhRhit
in ang of enbodi nentagy??,- 34 v%%er ein an idlrg peri 03 g

dewrlink ata fo po¥Th othen than 2 SAé: thait is nok transmitiingdering its

GR4ER @weri od in the wirel ess comunication system
S36. Amsutgﬁod as in any precedi ng enbodi ment wherein

reclaimng the wirel ess conmuni cation system

transim ss, on i umincludes the AP rescheduling ULTs |
and BL.Ts A FthoR st 4y pEeceding shgrispenpaprein an AP fransmits

dewhBfk dety e BTAhADAPh it RASth#Ens dudedi itd @RHufdalET.
to at | east one STA indicating that the at |east one

STA shoul d di sregard the previously transmtted

MVP/ &3SAD Af : ' ny .precedi n .
erbody ment PaRes e 2B B R B RR PP rapemics
aflntaNulBfrAme or & QeSWulkfresse. conmuni cati on syst em 39.

Amet hod as in any of enbodi nents 1-37 wherein an AP
transmts an additional franme to selected STAs in the

Wi r ed1eSS ACRIBIRGY S8tk ARy Predeatn. il |
recedi n_% .enbodi nent y\%?riei n agnélgggdiﬁti onhﬁ%@%n%’ﬂaﬁ{g{ng a
STAdranfaiting yplink|data imeespanse ta neceiving arsRDE.any
precedi ng enbodi nent wherein an additional frane
includes a data frane.
62. A method as in any preceding embodiment, further comprising a

STA transmitting a Data Null frame or a QoS Null frame in response to receiving
an RDG.

63. A method as in any preceding embodiment, further comprising an

AP polling another STA to begin transmitting.

64. A method as in any preceding embodiment wherein reclaiming the

wireless communication system transmission medium includes transmitting a
redundant MMP/PSAD frame.

65. A method as in any preceding embodiment wherein a redundant
MMP/PSAD frame includes all of the ULT information contained in a previous
MMP/PSAD frame.
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42. A nethod as in any precedi ng enbodi nent wherein an

addi tional frane includes a nmanagenent frame. 43. A
woreiohosBias i n any precedi ng enbodi ment wher ei NP@INUS2006/036611

additional frame is an additional MW/ PSAD frane. 44.

A nethod as in any precedi ng enbodi nent wherein an

2ddi ki on . los: . o . _

to a?é'l e?ét on‘éfﬁa%g%?gcﬁg?%eprew oﬁﬂsd‘g%%g%%%%ﬂ%mﬂs

aireflundatti MMP/BES ADAframtelthdingsa dowaliyk phesedi ng

enbodi nent wherein an additional MW/ PSAD franme is

substantially identical to a previous MW/ PSAD frane.

46. @yv.metAahthsd 49 inAny pPéRARTE dthdANREHH WESYein SMAPRINsmits

conprising updating a network allocation vector

a(rﬁﬂm%ﬁmé\gwf{f’w Fame bpieeen ayinpwidink phere and@miglinksphase.

in any precedi ng enbodi nent wherein updating a NAV :

duration includes transmtting a contention free end

(CF-&3\D) A meathod as amamy prezadingamebddlhed ) fudiiet badprising an

[ recedi enbodi nment rein reclaimng the .. .
A Bl B R S rPRes o e bR ubik BrneRL it ellisions
duFiagAb ulplink phab@! | frane to a particular STA. 49. A

nmet hod as in any precedi ng enbodi nent wherein a poll

frame includes one selected fromthe group consisting

of ont | - P . [ . s
servite (ORRAL RS AP afifbheck g AMUinBnl AR offhorising an
Afetdetalmasg ithe angdipmeie tespgnsnbo deteetinhg firlane ienras during the
Eflrgfil Elﬁl ar STAis a STAthat is not transmtting during
UPPBE POARYUl ed ULT. 51. A nethod as in any preceding
enbodi ment wherein a particular STA is a STA other
than_a STAthat is not transmtting during its .
scheffil ed® methodsas inpanyprasediag enpbogiment; g@@hﬁh gomprising an

mgﬁémﬂhg afllé&ﬁﬁﬂntW/P§AB9ra§ne based upon a prior knowledge of

conditions in the wireless communication system.

71. Inawireless communication system comprising at least one access
point (AP) and a plurality of stations (STAs), a method for transmission
management of the wireless medium, the method comprising the AP configuring
a Multiple Receiver Aggregate Multi-Poll/Power Save Aggregation Descriptor
(MMP/PSAD) frame to include information relating to a broadcast frame within
an MMP/PSAD exchange sequence.

72. The method of embodiment 71, further comprising an AP
transmitting the MMP/PSAD frame to a plurality of STAs.

73.  Amethod as in any of embodiments 71-72, further comprising STAs
successfully receiving and decoding the MMP/PSAD frame acting in accordance

with the information contained in the broadcast frame.
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particular STAtransmtting in response to the pol

franme. 53. A nethod as in any precedi ng enbodi nent
wok@ressii@ particul ar STAtransnmits data in responsEs2000©036611

the poll frame. 54. A nethod as in any preceding

enbodi nent wherein a particular STA transmts an

ackn edgaIER : §H-Mé :

Nul I'? r agrg, | nadréégs%dlzgl e ?Iggt e %'gﬂf?%%ﬂ%@%%%ﬁ
tansimittang/therleoedeasy framodi ment wherein recl ai mng the

Wi rel ess comuni cation transm ssion nmedi um i ncl udes an

AP transmtting downlink data and a reverse direction

gr ants.( RDGneth8dad it fnypbf drlisdtiments ‘Al wireift AEAP@kludes
as in an recedi ng empodi nent, further conprising an

appdditiensdield within asatieminio freld ebtheoMMP/IPSAL frome.
STA.57. A nethod as in any precedi ng enbodi nent,

further conprising an AP transnmitting a control frane

to a76.| easmedhed &Mk arfydf edibetlinoechta§1475 velmyrepr acABimgudes a

nbodj ment wher ei.n. anAP_ 1 r ansmi,.t ownlink data to a

b%fﬂgiﬁﬁ%?{e?mﬁgge% ﬁéﬂthn?ﬂnﬁ%ﬁeﬁr ansmtting during

its scheduled ULT. 59. Anethod as in any preceding

enbodi ment wherein anAP transmts downlink data to a

STAt Rt 14 method pais ey tof gbadimengsils’ G wherrip advibsirecifies
_ o " . _ .
oA RUNA i d R R0 B RGO plramoers

afid th&t ¥EAkeHowdd rioh gariytopd @padbdefoethe dunsidn. f urt her
conprising a STAtransmtting uplink data in response
to receiving an RDG 62. A nethod as in any preceding

enbogg NNk mdtHbd BS fin GAYRI efibddirdents AL ANGRktdih R0bid specifies
Data Nul | frame or_a QoS Null franme in resPonse

thajr alt §TAsnip the wiveless sommunieatinn axstem hepld petgelintg sleep
nSHRGE dRMuratidht her conprising an

D

79. A method as in any of embodiments 71-77 wherein a bit specifies
that selected STAs in the wireless communication system should not go into sleep

mode for the duration.

80. A method as in any of embodiments 71-79 wherein a broadcast
frame is an MMP/PSAD frame.

81. A method as in any of embodiments 71-80 wherein an AP transmits

a broadcast frame at the end of a downlink phase.

82. A method as in any of embodiments 71-81 wherein an AP includes a
unicast MMP/PSAD entry in the MMP/PSAD frame.
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AP pol i ng another STAto begin transmtting. 64.
Amet hod as in any precedi ng enbodi nent wherein
WO e@asstig the wirel ess comruni cati on syst em PCT/US2006/036611
transm ssion nediumincludes transmtting a redundant
MW/ PSAD franme. 65. A nethod as in any preceding
enbog e wher ei r edundan r i.ngl udes
o ST rne R of catdRaggt, 2 oot ot By e e
ThAMRRBADX fStaneO B8t atdel: 0 draaton for whyn fielbwad et frame will be
enbodi nentwherein an AP transmts a redundant MVP/ PSAD
trangmttedy i ng a downl i nk phase. 67. Amethod as in any
precedi ng enbodi nent wherein anAP transmts a
redundant MVP/ PSAD frane between a downlink phase and
an uPdi nkA ptedbed a8 anxef embodizmentn’ bB§ whereindnegtry includes
281 odi %getiverféjdcfrgseér conprising an AP reclaimng the
TEdi U’ h response’todet ecti ng uplink transm ssion
collisions during the uplink phase. 69. A nethod as in

7o) B e e D e 5T BT A further

iSEAESindbturMe THSt4RI0MNst RRATR Ddfhtiod dHREEOd as in any
precedi ng enbodi nent, further conprising an AP

transmtting a redundant MWP/ PSAD franme based upon a
priog. knowl edge ;of conditions, in the wregless .

comr%?ii céét(v{i%%?lggs o 274.° I%mgo Wrel Se\seﬁ's1 8250‘#?%8%“11%61 rll‘%sh that
stycebsully osgeivetinilcabdd @RMMMESADIRSSe gOinto sledP)maéttiing
ﬁlgrallty of stations (STAs), a nethod for
the brpadradtifimemanagenent of the wirel ess medium the

nmet hod conprising the AP configuring a Miultiple

Recei ver Aggregate Multi-Poll/Power Save Aggregation
Desc87.pt ok mehvidl @gaRnyfaf ambotiménts [74ch6 whdrerman ABrtransmits

a&%!g%cg%ggfrégﬁﬁé%@ggg S hpfnrﬂg gﬁag\é éﬁ‘d thé owwgrllkpl%aDse.

88. A method as in any of embodiments 71-87 wherein the broadcast
frame is a substantially identical MMP/PSAD frame to the previously
transmitted MMP/PSAD frame.

89. A method as in any preceding embodiment, further comprising STAs
monitoring the wireless communication system transmission medium for a pre-

defined idle period.

90. The method of embodiment 89, further comprising a STA
transmitting its uplink information if the STA detects an idle period in the
wireless communication system transmission medium exceeding the pre-defined

idle period.
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72. The nethod of enbodi ment 71, further conprising an

AP transmtting the MW/ PSAD frame to a plurality of
w®Ing/038188 Anmet hod as in any of enbodi ments 71P@RUS2006/036611

further conprising STAs successfully receiving and

decodi ng the MW/ PSAD frane acting in accordance with

t he 4nforymat ' | : .
Aot T Al 6P R R i Ve 0E 8RB it A ddtum in a
wiiebgs icoingEcatiin dystes sompiinmgtahdutalityof access podmts (APS).and
A.method _as jn f e fnents 71-74 wherein a P
DA S* S tigne AR nr o Sl Aesteintad 2 AP Ar AP
field of the MW/ PSAD frame. 76. Anethod as in any of

enbodi nents 71-75 wherein_anAP includes a bit wthin a
Rese?%ed Fheempthed #f Smabadimenth ., fpethgr cpmprigingtanfgst AP

oY AL EIPRALIER Srekid WL BBl orSahkiiin
Depatptbr EAMPRRBAID) Kraimeweith aclkadel el SplanidT tdvami Sidis Time (ULT)
.shoul d naqt i nto sl eep, e for . the duration. .78. A
lrffg’f‘HBHO%EOIW gﬁ%?%ﬂ%ﬁﬁﬁ%&%ﬁ&%@?? wherein a bit
specifies that all STAs in the wireless comuni cation

system shoul d not go into sleep node for the duration.
79. M.nethowthed asingmy of embadimenieht-92, further gpaprasing g first

j b M'MI% I T A : | ess
A?otﬁrnar%%lﬁ%g g‘% system sﬁ%ﬁ%tﬁo ggal}l%teog\gs’ﬁr%ép node for
the duration. 80. A nethod as in any of enbodi nents

71-79, whey ei br.oadcast frane is PSAD frane.

51, ot réaf{e?;@#%ﬁwe cxahiiaenLT 0% e g SIoE & STA
réefifing HAMNMI/PSADPA LR H6RSMihing TRtIR MMB/PSAD Hasdntended for
downl i nk phase. 82. Anethod as in any of enbodi nents

theg S8A. wher ei n anAP i ncl udes a uni cast MVP/ PSAD entry
in the MW/ PSAD frane. 83. The nethod of enbodi nent 82
wherein an entry indicates the
95. A method as in any of embodiments 91-94 wherein a transmitter

address (TA) field in the MMP/PSAD includes the address of a first AP.

96. A method as in any of embodiments 91-95 wherein a STA reads a
TA field in a MMP/PSAD frame to determine if an AP transmitting the
MMP/PSAD frame is the AP with which the STA is associated.

97. A method as in any of embodiments 91-96 wherein a STA receiving
an MMP/PSAD frame determines that an AP transmitting the MMP/PSAD frame

is not the AP with which the STA is associated.

98. A method as in any of embodiments 91-97 wherein a STA goes into a

sleep mode.
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Transmt (Tx) Start O fset and Tx Duration for when

the broadcast frane will be transmtted. 84. Anethod
wa@goo7msamy of enbodi ments 71-83 wherein an entPT/US2006/036611

i ncludes a dummy receiver address. 85. Anethod as in

any of enbodi ments 71-84 wherei n an entry further

i ncl urate Tx art
ont e AR 25 fo & PodilR AR Bhphkestie S1R ges not
gwlmetroeagle@'mdbhat successfully receive and decode t he

MW/ PSAD frame go into sleep node during the broadcast
frame. 87. Anethod as in any of enbodi nents 71-86 :

wher gid) a0 nf¥ehdd Qér‘ﬁfﬂﬁ of & oeﬁﬂ&%@lfgme&% g% ltéagﬁs the

upl i nk phase and t I nk phase.
valueanya Dhratidotl) fiehd. s 71 87 wher ei n the br oadcast
frame is a substantially identical MW/ PSAD frane to
the previously transmtted MW/ PSAD frane. 89. Anethod

as i N0BNYA pietBediadth apeTdniTRaimenttd oL EE whe s h STAreceiving
STAsS noni tor| ng the w reI ess conmuni cation s

aMMPPPAD fgamedaterminesythat ap AP transmithing the i’&g«r\D frame
iofhe @%Vl{;@m%ﬂ{e gif@g)@%l nﬁﬁmﬁg further conprising a

STA transmtting its upli Information if the STA
detects an idle period in the wireless comunication

o el | T 1R oo B PR Rt o dderiiracsr the

dbtoﬁhmraatdeﬁphﬁe dtArBnhi8sion ihfoRhR5iSn CldRTAIARE dh Ithe MVEYPSAD
conprl sing a plurality of access points (APs) and a
framg-al ity of stations (STAs), -each STA associated with

a particular AP. 92. The nethod of enbodi ment 91,

further conprising a first AP configuring a Multiple
Recel@kr Aguptbgdine iManyiof Puilbodioevds 183vid2Agheregati SPA goes

into sleep mode during times when it is not scheduled for downlink or uplink.

104. A method as in any preceding embodiment, further comprising an
AP configuring a Multiple Receiver Aggregate Multi-Poll/Power Save
Aggregation Descriptor (MMP/PSAD) frame to poll for a block acknowledgement
(BA) response frame and with scheduled Uplink Transmission Time (ULT)

information.

105. A method as in any preceding embodiment wherein STAs that
successfully receive and decode the MMP/PSAD frame transmit their BA

response frames during their scheduled uplink transmission times.
106. A method as in any preceding embodiment wherein STAs that

successfully receive and decode the MMP/PSAD frame transmit only their BA

response frames during their scheduled uplink transmission times.
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Descriptor (MW/ PSAD) frame with schedul ed Uplink

Transm ssion Tinme (ULT) information for STAs
waswoosdatied with the first AP. 93. Amethod as PoT/as300€636611

enbodi nents 91-92, further conprising a first AP

transmtting an MW/ PSAD frane to a plurality of STAs.

94. th iﬁ;ﬁcﬁm

corrp:rﬂlygl nlgggﬁg%g? ggé?%%ﬁé;cggﬂ@ PSA%ﬁg%g e? (%élﬂ?{r:}llslr? an
AH tmhmMgF%ﬁAEdemh pealh dezgtsiga ta the STHAs t@ Sransmie their BA

as in of enbodi nents 91-94 wherein a transmtter
r%‘ﬂ’d’P@% R) field in the MVP/ PSAD incl udes the

address of a first AP. 96. A nethod as in any of

enbodi ments 91-95 wherein a STAreads, a TA field in a

MvP/ BEAD Fhemethad of embogiment; 107 grhexpin anpaddifipnalmgllimpgssage

IPhpfmgme is the AP with which the STAi s
Yassoc at ed151 97. Anmethod as in any of enbodinents 91-96

wherein a STAreceiving an MW/ PSAD frane determ nes

t hat mttln t he / PSAD .t ranme 4 s .,not

ap i bt EOR PPy Beritng eaboggheRl e sotprising
n@dhitoingeiHeapliraRE SonfrhuBicatiof s§htenttrahEidsorl fhe@itan.

sl eep node. 99. A nethod as in any of enbodi nents 91-97
wherein a STAdoes not go into a sleep node. 100.

Amret \/ I

STar o551 R SBYaln BV UHARIAS cpiiodtnbh  hthol comprising

réchminmg easvlreiessngonmhuardatldn reystesn frbr@fisdien enedivm upon. the
£eceLvin / PSAD franme determ nes that an AP

dFFeéf B ?lpﬁngﬁ‘B THSAD frame is the AP with which

the STAi s associated. 102. The nethod of enbodi nent

101 wherein a STA decodes the downlink and uplink

t r andil-ssh srethed 8 imenpaf daimmalfd 19 whereinpreptsiined event

includes detecting frame errors during an uplink phase.

112. A method as in any of claims 109-111 wherein a pre-defined event

includes detecting collisions between transmitted data in an uplink phase.

113. A method as in any of claims 109-112 wherein a pre-defined event

includes detecting new higher priority traffic.

114. An access point (AP) configured to perform a method as in any

preceding embodiment.

115. The AP of embodiment 114, further comprising a receiver.

116. An AP as in any of embodiments 114-115, further comprising a

transmitter.

-33-



frame. 103. A nmethod as in any of enbodinents 101-102
wherein a STA goes into sleep node during tines when

wo 20738108 schedul ed for downlink or uplink. 1Pdr/U$2006/036611
met hod as in any precedi ng enbodi nent, further
conprising an AP configuring a Miltiple Receiver

(Y BEATy A, o TR iy (T EporEp 31 PATh, Ay Ghilicthe o
ptd2agsorés pomsmufication with the trbcedvdrecd the thipsnmitter.

Transm ssion Tinme (ULT) information. 105. A nethod as
i n any precedi ng enbodi nent wherein STAs t hat

successt UAh WIF 86 & Wey P dndiRaadents e 4MFY WhAkiA adpRcessor is

transm t their BA response frames during their

cenfimrad dd copfigune 2 Mirbiple Reeniver AsgregatmeMultiRolliBew ersSave

Ao R B8 AN AP oM R BRA ik Trapemission
Tima B infolmatibe fer Bplurekiyoes¥EAs.anes during their

schedul ed uplink transm ssion tinmes.107. A nethod as
in any precedi ng enbodi nent, farther conprising an AP

transm.t tARQARRAs asldhlioPRalbodfhbntRESISANES Wwhetdif aSJrdRedsor is
transmt their BA res%onse franes. 108. The net hod of

cenfiptedio trapgmithive MVIE/BPARJEme bhaplyality g885Age i s
an MWP frane. 109. A nethod as in any preceding
enbodi ment, further conprising nonitoring the wreless
conmii20.c aAn P ay &t enytof @nsodsméemts Yied]l 1hwhiidin afprocessor is

metf hod.as in.an recedi ng embodinent,, further. . .
Red fomopUar the eSS (v arBet bt e P SRS apdiom
td ldRRsOivaSdtREr BESITAITY %pﬁﬁrﬁibﬁn% uefig g2 STAR scheduled uplink

pre-defined event. 111. A nmethod as in any of clains

treggmisghombiznrei n a pre-defined event includes detecting
frame errors during an uplink phase.

121. An AP as in any of embodiments 114-120 wherein a processor is

configured to reclaim the wireless communication system transmission medium.

122. A station (STA) configured to perform a method as in any of
embodiments 1-113.

123. The STA of embodiment 122, further comprising a receiver.

124, A STA as in any of embodiments 122-123, further comprising a

transmitter.

125. A STA as in any of embodiments 122-124, further comprising a

processor in communication with the receiver and the transmitter.
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112. A nethod as in any of clainms 109-111 wherein a

pre-defined event includes detecting collisions
whednoss11g ransmitted data in an uplink phase. RABUSW06/036611

nmet hod as in any of clains 109-112 wherein a

pre-defined event includes detecting new higher

D 0134y A I b6 5 A% orAIRGERSHPORM o ARL GR N bl B i

to pertforma ne i'n any precéding e
cdrifiguréd eto/fecolvecartiddltiyde tRetdiver fAggrégate Adofti-PeilRpwer Save

recei 116. i.n.any of. e dj t.s 4-115,
Aegranbon Dsaanter YMP/ASARD R sttt SR AR ol T s Fitngagsion
Tohe ¢UPAYiRBRLELidA4- 116, further conprising a processor

in conmunication with the receiver and the

transmtter. 118. An AP as in any of enbodinents

114 Wpl 3 QS?II%EI St enito {ihﬁﬁ}ﬁﬁg dzgt‘{qeﬁ bidift ﬂo%gsgr is

celver Aggregate omer
cé&g@‘lﬂgdtm detelaﬁﬂm thd svheddRE/THIAR)r the8TA.W t h schedul ed
Uplink Transm ssion Time (ULT) information for a
plurality of STAs. 119. An AP as in any of enbodi nents

114- 198 wheyme A %%9%%&%&:&&@@2291276%&&& raaﬁ%%ésor is
an MW/ PSAD franme to a pluralit STAs. 120. An

C@@ﬁQHBéﬁQtmmmﬁﬁbéﬁﬂnﬁNﬁ§dE@ﬂ@dgH%here|n a processor

is configured to nonitor the wrel ess communication
system transm ssion mediumto detect whether a STA is

t ran$29.t tA sy Adus 'thmngyhﬂ' ebddimentisclP2- 28 whereik a processor is

nsm.,ssion,ti ) An AP as . in of enbodj nment
ca W%%WPMH;B Wa é%ngmuglce&ﬁflﬁ&%%%trﬁasm@éw& m%dﬁmm
f&hﬁlé%érﬁlﬁ%ﬁaﬁ@f@@@& laGiteldRAnsd $hRRhélgansm ssi on medi um

A station (STA) configured to performa nethod as
|n any of enbodi nents 1-113. 123. The STA of

€ rrboii:j;d'{e A S]I%g as fuli' ra.tngled’f e‘ﬁ%m{&gﬁﬂgglﬁ-fﬁ%h&e&n a processor is

configured to transmit uplink data after detecting an idle period that exceeds the
pre-defined threshold.

131. A wireless transmit/receive unit (WTRU) configured to perform a

method as in any of embodiments 1-113.
132. The WTRU of embodiment 131, further comprising a receiver.

133. A WTRU as in any of embodiments 131-132, further comprising a

transmitter.

134. A WTRU as in any of embodiments 131-133, further comprising a

processor in communication with the receiver and the transmitter.
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124. A STA as in any of enbodi nents 122-123, further

conprising a transmtter. 125. A STA as in any of
wenloassmet s 122- 124, further conprising a proBEEES1006/086611

conmuni cation with the receiver and the

transmtter. 126. A STA as in any of enbodi nents

e i T SR T P i

co‘iﬂ'@lueghto configarera Mlﬂnplem@deii&m&ggrem Minttih PolReceredhve

Upl i nk Transm ss LT) fo A STA
AgGreERtom PoUF RO RO EAD st sath bPad EJPE;’P%‘EF gogpission
Tigle CUTIE) Git6 d8atioh f9othdl WHe schedul ed ULT for the

128. A STA as in any of enbodi nents 122-127

vvherel n a processor is configured to transmt during

its %v%m%’a!m b9 of EmBddinfhtd i35 Ahefii fgg@gssr is

122-178 erern a proctessor Is configured tonon
cédfiguned &0 BansmitnmuMMBHASAD fseshetn dthenSVTREs.0n madi um
for idle periods that exceed a pre-defined threshold.
130. A STA as in any of enbodinents 122-129 wherein a

Pr oCEs OrA AU 3k 8 Uh§df ERbbAiaks 1311086 M edldinda Gfokadsor is
detecting an idle period that exceeds the pre-defined

carfigawedtarectndn the wifelesseommuynipalion systasa transgpsion medium.
(WIRU) configured to performa nethod as in any of
enbodi ments 1-113. 132. The WIRU of enbodi nent 131,
furtigs. OWTREiasdn anyef einbedimen®s 131 18T Rihezsini apiagssor is

of _ enbodi nent s 1 er, c 1.S1.Nn . .
cRnfiERaRY £ Broive oA MMRIpRADI! %ﬁﬁﬁl@behﬁgf ARfipipsion Time
(UGB ddmdtidt. her conprising a processor in

conmuni cation with the receiver and the

transmtter.135. AWMRU as in any of embodi nments

LR L e T

ecel ver gr egat e ower
conﬁgured to transmit during its scheduled ULT.

140. A WTRU as in any of embodiments 131-139 wherein a processor is
configured to monitor the wireless communication system transmission medium

for idle periods that exceed a pre-defined threshold. -
141. A WTRU as in any of embodiments 131-140 wherein a processor is

configured to transmit uplink data after detecting an idle period that exceeds a
pre-defined threshold.
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Aggregation Descriptor (MW/ PSAD) frame wi th schedul ed
Uplink Transmi ssion Tinme (ULT) information for other
wOERZ®381186. AWIRU as in any of enbodi ments 13Re€/BS2006/036611
wherein a processor is configured to transmt an :
MW/ PSAD frame to other WIRUs. 137. AWIRU as in any of
embodi ments 131- 136 wher &¢BABMBrocessor is confi gured
re e W rel ess conmmuni cati on system
gﬁggag%ggggned ium 138. A WIRU as in any of
enbodli merins wddletS dominemdcabion spsixme&ﬁﬂpmmg abidaistoneaccess

PR DR RGO SpHPES A & rSGfho iRy rgaspission
nihgemeA i BPfHd PibRsd dibdhaa, ﬁﬂé%@ﬂlféd%oﬂ%) gd%SULTI 140,

configured to transmit during its sch
AWTRU as the AdhspnbigusingadVinttin nggqvmgxp@ate iMyli-Poll/Power

SO TEaR ka0 DR U IVIPRBATY elalfe WA SaRduled Uplink
Tpanémismohlﬁlémediﬁdédnﬁ)rmﬂdbr ﬁmdplummgrmsmsm 1)

or oces corth & nrrp s thoSTRASAR bapiath kb opiba i o6 S TAS

afgtecting an idle period that exceeds a pre def i ned

threshol d. CLAIMS What is clainmed is: 1. a Wreless

comuni ca¥imnthapsueepseivtyrieseire and deem th@rMWE@é@ frame
[ stations (STAs), a

tl%ﬁs%‘%{!@)r trgﬁlgeﬁpéég{eghlé%gg’g‘enent of the wirel ess

medi um the method conpri si ng the AP configuring a

Mul t pI e ,@}Fcel \éeriﬁ)ggiﬂl&? e @"g | n P w% ave ngludes a
Aggr gati 180ke
diRdtioIK fiblR @?8&1@%@@1 dupRiddJef tithO0F HRE '@DTf AMd D ®ownlink

pluralltyo the AP transmtting the
Trammsssion Time D8Ne plurality of STAs:

3. The method of claim 2 wherein the AP arranges an order of PSAD
descriptor fields included in the MMP/PSAD frame according to increasing values
contained in Receiver (Rx) DLT Start Offset fields of the MMP/PSAD frame.

4, The method of claim 2 wherein the AP arranges an order of MMP
Receiver Information fields contained in the MMP/PSAD frame according to

increasing values contained in Receiver (Rx) DLT Start Offset fields of the
MMP/PSAD frame.

5. The method of claim 1 wherein the MMP/PSAD frame includes a

transmitter address (TA) field and a plurality of receiver fields.
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and STAs that successfully receive and decode the

MWP/ PSAD frane transmtting during their schedul ed
wakon7/02118The nmet hod of claim 1, wherein the MWPB8I006/036611

frame includes a duration field specifying a duration

of time for the ULT and_a Downl ink Transm ssion Tj X
(DL®). 3Themethed pbdaim 5avhareind ? BoRilates the TA field with

) 0 r o . .
i ERAGFORP B pllra iy W ERKE KRLR w ih Meibiteds st Sdbntity
intendlediroedvérrSTecei ver (Rx) DLT Start O fset fields of
the MW/ PSAD frame. 4. The nethod of claim2 wherein
the AP arranges an order of MWP Receiver Information
fielids copkahegbd 6 Elain\VRHIRED tHan® fuptifidirrigcludes the
i ncreasing val ues contained in Receiver (Rx) DLT Start
megitseaceeperapiral {(MA addwesshphe Ave. 5. The nethod of
claim1 wherein the MW/ PSAD frane includes a
transmtter address (TA) field and a plurality of
r ec@. ver The ehethod of cThien Gwihevein the STAiiderBificrdncidesithe MAC
0 a the TAfield with its ow identifier and
acﬁ?g&ﬁ&}ngfﬁ% of receiver fields with identifiers that
identify intended receiver STAs. 7. The nethod of
claim6 wherein the AP identifier in¢lud $rt e nmediu
accéss cahemesthodatylagads Byshegrcompaisang a%_ tseegesfully
e e B e R i
thediMB/BBAD &rafiEAt hat successfully recei ves and decodes
the MW/ PSAD franme extracting timng information from
the MW/ PSAD frame. 10. The nethod of claim9 wherein
t he fior angKethbiddSFALAE! D WitserbinSthe transmitting STA derives its

High Throughput Signal (HT-SIG) timing from an offset field and a duration field
specified in the MMP/PSAD frame.

11. The method of claim 10 wherein the offset field includes an Rx or
DLT Start Offset field.

12. The method of claim 11 wherein the MMP/PSAD frame includes an
aggregate Physical Layer Protocol Data Unit (A-PPDU).

13. The method of claim 12 wherein the transmitting STA reads the Rx
Offset and Rx Duration fields of a STA that is scheduled to transmit immediately

prior in order to determine the start of its own HT-SIG field.

14. The method of claim 12 wherein the transmitting STA adds the Rx

Offset and the Rx Duration values contained in the Rx Offset and Rx Duration
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Hi gh Throughput Signal (HT-SIGQtimng froman of fset
field and a duration field specified in the MW/ PSAD

wo e@mm3siid. The nmet hod of claim 10 wherein t hepOf/ISB06/036611
field includes an Rx or DLT Start O fset field. 12.
The  net hod of cl a| m 11vvhere| t he MVP/ PSAD ({ﬂrarre. .

figlde pfichesS B teansmitfing ipmpdiately RTIRFAR OBleh WtRtematng its own

PPDU). 13. The net hod of claim 12 wherein the

st IE]Eutlr%énl&ttlng STAreads the Rx O fset and Rx Duration

f| eI ds of a STAthat is scheduled totransmt

| t s e E%‘g éﬁ%h?)ﬁeqffl iy d% 'f’%lgergl%i e”ﬂrgﬁsﬁ]p‘ﬁin%[ %A s the
vai6s Bdrtaided finf EHeSRk UdeﬁﬁioﬁM&rtzﬂhpﬁnr efnsatittimg] STAs to

Rx Duration values contained in the Rk Ofset and Rx
debeymainiedh 9ER gLRIGIMSHBESTAt ransi tting i nmedi atel y
prior in order to determne its own starting tine. 15.

The nethod of claim 12 wherein the transmtting STA |
addsl6 he Thamethod ofnlainm ddfurther hempyisingrasidiega fipkd within the

[ Rrior. tr 1:ng
vafbafian Bescpipror @I Tl bifngioted Gt BREURE Bt fora
p&EAdrBTWisAditteg tcatHel seh ofh VA @ PTRE(MPPUPSALhin an A-MPDU
descrl ptor field, said bit indicating that the timng
aggresatent i on for a particular STAis related tothe start
of a MACPDU (MPDU) within an A-MPDU aggregate. 17. The
met hod of claim1, further conprising adding a field
withih amlHevesRsAD desurl, fiurtherfdopimisingpddipgta field within an

B@\E?{E‘%}b ags ; h%\?%ft c—l\rig‘ gbﬂ?%clht@%t?ﬁgﬁw{t%ﬁe P%m%%ma\%lﬂn fora
paRiAIHRPHA 39861881 19.thd 8tart bfa PPD 0 evitHincdneARPIDU aggregate.

further conprising adding a field wthin an MW
receiver information field, said bit indicating that

the {d m ng,d Iﬂggfoﬁ%m%ﬁlmfp Furth &30 Iﬁ’t'sllﬁé addi Sa ﬂieﬁh Hifein an

to the start o hin an
MMP receiver information field, said b1t 1nd1cat1ng that the tlmlng mformatlon

for a particular STA is related to the start of a MAC PDU (MPDU) within an A-
MPDU aggregate. ‘

19. The method of claim 1, further comprising adding a field within an
MMP receiver information field, said bit indicating that the timing information

for a particular STA is related to the start of a PPDU within an A-PPDU
aggregate.

90. The method of claim 1, wherein a STA that successfully receives and

decodes the MMP/PSAD frame enters a sleep mode during periods when it is not

required to transmit or receive data in the wireless communication system.
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aggregate. 19. The nmethod of claim1, further

conprising adding a field within an MW receiver
wo pdocgossts on field, said bit indicating that tPEeT/USI06/036611

information for a particular STAis related to t he

start of a PPDU W|th| n an A- PPDU aggr egate. The

net Bdd of'hemagthed of gladmel, rfuﬁthS’TA?lﬁaflsglgc@@s%? aﬁwermg the

2 Re enters a sl eep

erg%gé ur i ﬁlggcpag{?) %&S&\%ﬂ%&ﬂﬂ’éég not tir equired to

transmt or rece| ve data in the wrel ess conmunication

system 2 al,m1l, further c ri '
the'Rh ¢ Tng b of fiaig e ch Rl st o Bedioffhe the
Wﬁ@ﬁl@§ %ﬁﬁhﬁﬁcdfﬁﬂﬂ dydtend ZrankifsiGn Aediwh. cl aim 21
further conprising the AP nonitoring the wirel ess

comruni cation systemtransm ssion nedium 23. The

et OfppG ﬁbfﬂo%z?mg{xﬁ' 9 Wierdh RAPUSHDE the wireless

W rel éss conmuni ca stemtransni ssi on nmedi um
co@mnunwaaualsysteﬂﬂtraﬁhmssmﬂmddmﬁn cordimna®@lywher ei n t he

AP nonitors the wirel ess conmuni cati on system

transm ssion nediumat specific tinme periods. 25. The:

met hod ofrhel AlkfRod%ofRang! 72 WierdR (et APMinbaRoidthd wikeless

periods to nonitor the wirel ess communication system
cammmitasionsistenyinansmissian mediympahsPecHiGHmRe Rezipds.

contained within the MW/ PSAD frane. 26. The net hod of

claim?22 wherein the AP detects that a particul ar

STAI 25. notTHermethiod bf ¢latm 84 milegeintbe APRlethringdes he tlrﬁé’ periods

The od of,claim 26, further c i sing the,.Al
torBEPHP iy O PSS AR R R LS PR APt from the
tikdidg $hfoPRhfbn EBtaied wihinl{iR MMI"}’PS‘A@ frahdl m 27
wnerel n the AP waits a predeterm ned period after
det ecti ng that a particular STAis not transmtting

duri t’ﬁlesr?lg%ldl %lé‘fhl-r22 Q\ﬁfe%l‘fl the AP et #8 a particular

W r elf'éss ‘conmuni ca Sy
STA is not transmitting durmg its scheduled ULT.

97. The method of claim 26, further comprising the AP reclaiming the

wireless communication system transmission medium.

98. The method of claim 27 wherein the AP waits a predetermined
period after detecting that a particular STA is not transmitting during its
scheduled ULT, before reclaiming the wireless communication system

transmission medium.
29. The method of claim 28 wherein the predetermined period is a

predetermined idle period, said idle period comprising a point control function

inter-frame spacing (PIFS) period in the wireless communication system.
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transm ssion medium 29. The nethod of claim 28

wherein the predeterm ned period is a predeterm ned

WO doog/opsang od, said idle period conprising a poP@L/US2006/036611
control function inter-frame spacing (PIFS) period in

the wirel ess comuni cation system 30. The nethod of

cl ai #9-27 Theeraethade aifarclaimg Z'hevhgreil asslasming ritheatvigeless

oS A AR AR Pl 10l M sesclisalipg T 1s
an@IEl's) the AP transmits an additional franme to at

| east one STAIindicating that the at | east one

STAshoul d disregard the previously transnitted

MVP/ £BAD FiafRthet? of e Bet WREredh thé mﬁﬁsmrﬁi Hddﬂﬂi%nal

AP transmts the additional frame to all STAs in th

figmetocaideagrangi Rhindieatingthaithaat leapiconesthd @h@mldcdlweﬁard
tﬁépggfélgﬁ%ﬁlkgﬁﬁ?ﬁ ﬁvﬁﬁ%?@$&ntf¥h§n@dd' tional frame to

€ W rel'ess conmuni cati on system
34. The met hod of cl aim 31 vvherel n the additi onal

f ude trol d of
ol ai 5751 Themetfod AECAGR AL AP Hin AP tHEFGS the addigional
fla@dTRy a1$ STAEhS tﬁ@mmeégfcoﬁin@ﬁﬁab%loﬂ@ﬁt@mn the

addi tional frame includes a managenent frame. 37. The
met hod of claim 31 wherein the additional frame is an

aher S PO MECRRNG QR il RE At Y Bifignan
fitamak tredelenged STALEn dhe vdeddss comnifAtatiogsyetenpr evi ous

schedul i ng i nformation. 39. The nethod of claim 37
wherein the additional MW/ PSAD frame is substantially

i dengi cal TR O niiBod BﬁMhﬁH%lW’ﬁéféﬁﬁ@ﬁ b8dRional frame includes a

control frame.

35. The method of claim 31 wherein the additional frame includes a

data frame.

36. The method of claim 31 wherein the additional frame includes a

management frame.

37. The method of claim 31 wherein the additional frame is an
additional MMP/PSAD frame.

38. The method of claim 37 wherein the additional MMP/PSAD frame

includes a field indicating to the at least one STA to ignore previous scheduling

information.
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40. The nethod of claim 31, further conprising

updating the network allocation vector (NAV)duration
wa@roorissiat | east one STA. 41. The met hod of cleCTUED06/036611

wherei n updating the NAV duration includes

transmtting a contention_free end, {CF- tQ .

{hetar (aghetbad ofstaim 45whersan HeA sHgitional NP SR e is
el el @AY Wid RINEPPSAD e at | on

Su]?Slt%%té%ﬂégd%%h@%@gﬁ%ﬁ:p?ﬁ%ﬁ udes transnitting a poll frane
to a particular STA. 43. The nethod of claim42

wher ei n the [ 1. frane incly : I

R s
allfealiddl veedor@N ASBrdtiracioh Q0 e piolehst @redSBA. MVP/ PSAD

rame. 44. The nethod of claim42 wherein the

particular STAis the STAthat is not transmtting

durjg i | : 98k @he AWAVMIdFation

vvhe% i n r#%%%%ﬁ?@cﬁ?%%#ﬁ g’ hgﬂsiﬁmgﬂwer t han t he
indhlddsheandmittiol at coabetian freqenil(GRENDSframeda fheat lgpst one
46. The nethod of claim42, further conprising the
STﬁ%rti cular STA transmitting in response to the poll

frame. 47. The nethod of claim46 wherein the

particular STAtransmts . data in response.to th al J
fr ad®. agThanmethachd SRy £ /mW r\‘RHE r’éqcﬁl?nﬁ%g the’ Swireless
arti.cul TG QRS i@ - infIRIdBO W LEARTIRIE afgolliBam to a
COM%%P?@, 1%? a'l%ta Null frame, in response to
pairtieulpeBTALrane. 49. The method of claim 27 wherein
reclaimng the wirel ess comuni cation transm ssi on
medi um i ncl udes the AP transmtting downlink data and

a rgyer SpheidetBéd el gnde whied) tisi pillftatheimiudes ane sgeeted
STA. 50. Th h f claim4 .
from éhﬂgrqmgﬁirsrgiilg%g a;ongen%iloiln frege’ potllu(r()tﬁhﬁr)ll)c,: g%reﬂh%)lr Ofservice

(QoS) poll, and an MMP/PSAD frame.

44. The method of claim 42 wherein the particular STA is the STA that
is not transmitting during its scheduled ULT.

45. The method of claim 42 wherein the particular STA is a STA other
than the STA that is not transmitting during its scheduled ULT.

46. The method of claim 42, further comprising the particular STA

transmitting in response to the poll frame.

47. The method of claim 46 wherein the particular STA transmits data

in response to the poll frame.
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managenent franme to at | east one STA. 51. The net hod

of claim49, further conprising the AP transmtting a
wa@oeownssiig rame to at | east one STA. 52. The nepdiDUSDN6/036611

claim49 wherein the AP transmits downlink data to a

STAot her than the STAthat is not transmtting during

i t s 4% hediiecnethodl of SRinTHE wherd¢indhe pactienlar $8’A/dmn@mts an

Q e
SR R Bl S0 LG, & ot NI iRl i etgse o
tKEfp(ﬂlﬁ‘b.fﬁe49 vvherel nthe AP transnits a Data Null frame
or a QS Null frane. 55- The nethod of claim49,
further conprising the STAtransmitting uplink data in
r esp se i nAekod 39 EafmROP witreihNGepBl qfheClwﬁi'éTéss

urther conprising the STAtransnitting a Data Nul

cdmmml@tmen ’@@smmsmnf madimn incledesotheeAP dransreittipg giomémk

AFRc ey s A G ERPE Rkl 4 pOResF RIPRE Ass.

The nethod of claim 27 wherein reclaimng the vvlrel ess

Cr Ak ¢ (s oR RSP SRR PP ARE LA P iggasmitting o

ik emeﬁﬁfz%?é%‘a%eélﬁ%ﬁ's*l‘& he redundant MP/ PSAD
frane includes all of the ULT information contained in

the previous MW/ PSADframs 60. The nethod of claim58

whergj n the AP tr n.1s edund

dur | 7la DRI BR e, M h R R AL KPR ing o
cdﬂt%l&kmbheaﬂl%abtmiiﬂ&s t he redundant MWP/ PSAD frarre
bet ween a downl i nk phase and an uplink phase. 62. The

nmet hod of claim 22, further conprising the AP

reclgg m nﬂletxhstﬂsa%mmmwmeimem gaheatts dewhlidaiRata to
errors during the u hase.

a STA other than the STA t at 1s not transmitting during its scheduled ULT.

53. Themethod of claim 49 wherein the AP transmits downlink data to
the STA that is not transmitting during its scheduled ULT.

54. The method of claim 49 wherein the AP transmits a Data Null

frame or a QoS Null frame.

55. The method of claim 49, further comprising the STA transmitting
uplink data in response to receiving the RDG.

56. Themethod of claim 49, further comprising the STA transmitting a
Data Null frame or a QoS Null frame in response to receiving the RDG.

57. The method of claim 56, further comprising the AP polling another
STA to begin transmitting.
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63. The nethod of claim22, further conprising the AP
reclaimng the nediumin response to detecting uplink

WO e@n®881$%i on col | i sions during the uplink phaBeT/us2b06/036611
The met hod of claim 22, further conprising the AP
transmtting a redund / PSAD franme based on
pr i 2% ki cagiogs of oaé}rflwg{ﬁ Telfe TRE'CETEES B8 Wifeless

’I{Eﬂ&t Eald Q&ﬁ%&@ﬁhﬁs@oﬁx mbiudn Wl fleS SinG Y CRidugdant

r| sing at |east one access point (AP) and a
MMPILFSAthyamé stations (STAs), a nethod for
transm ssi on managenent of the wirel ess nmedium the
nmet hod conprising: the AP configuring a Multiple
Recgb Vv erpgonRassdoMitn 5Pehbrdne s redand adgMMBASAI) frame

Descri ptor (MW/ PSAD)  franme toinclude i.nf
indtudertdlhef the UL bmsatesian RRHBSHA fHEPraioMMNERBAD frame.
exchange sequence; the AP transmtting the MW/ PSAD

frame tothe plurality of STAs; STAs successfully
r ecévi nbha métﬂeﬂ: ofi¢laign 15BeNhNP¥rPMD‘\Pr BHRSIRIES Fhﬂgrqdhmdant

thelnf ion contained in the
Mﬁﬁ%ﬁé@sfgaw nga?wﬂo‘fnﬁ Bh?? “nsmitting the broadcast
franme. 66. The nethod of clai m65wherein the AP
i ncl udes an addltlonal fleld w thin Statl nlnf

fi ebd. of Theanathed poalpim Sfghergin t fnth% F‘%urﬂdant
d
M?’lﬁ’e/f}ﬁ'gggffrgﬁltee%%tt aé’eﬁ 9 ﬁ'o ?lgﬁ%ﬁ)él%é al fahl ﬁblﬁlkﬁﬁﬁe&kv e

tron I'n The net hod of
cl ai m 67 vvherel n the bit specifies that a broadcast

L;?g?m e&g i‘j{)ﬁ gf T%%ggsﬁ%ﬂ}eg Smfrnh%ﬂ:\gdﬁ}\@q Up écé% i g the

mé&ihxﬁ Rerddpbdd ietélingThamarifns dﬁfmglthe mnpﬁak\maseu n
the bit specifies that all STAs in the wrel ess

comuni cation system shoul d not go into sleep node for
the 6%ur a8 P ethod of claim 22, further comprising the AP reclaiming the

medium in response to detecting uplink transmission collisions during the uplink

phase.

64. The method of claim 22, further comprising the AP transmitting a
redundant MMP/PSAD frame based upon a prior knowledge of conditions in the

wireless communication system.

65. In a wireless communication system comprising at least one access
point (AP) and a plurality of stations (STAs), a method for transmission
management of the wireless medium, the method comprising:

the AP configuring a Multiple Receiver Aggregate Multi-Poll/Power
Save Aggregation Descriptor (MMP/PSAD) frame to include information relating
to a broadcast frame within an MMP/PSAD exchange sequence;

the AP transmitting the MMP/PSAD frame to the plurality of STAs;
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70. The nethod of claim68 wherein the bit specifies
that selected STAs in the wirel ess conmuni cati on

waymwessishoul d not go into sl eep node for the POT/ES2006036611
71. The nethod of claim65 wherein the broadcast frane

is an MVP/PSAD frane. 72, .The hod of . cl gj
:/\,her ei n ST mpecessiplyreceiving aaaeditgﬂe%?s the éﬁ&ﬁga{? thPeframe
ac’r‘%]%i oécg&&t%%@%%ﬁﬁhlﬁ%%@?maﬁgn cd@inEt il @He Bloadlcadtfrdibe; and

el I'nc S a unicast MW/ PSAD entry in

t he MVP/tRSAP tmasmittiry thedmoadcaphfipe®t i ng t he
Transmt(Tx) Start O fset and Tx Duration for when the
broadcast frame will be transmtted. 74. The net hod of

cl agan 73rNd@egidd driRieIes whérei thaesP mcthdespnradditionsd field

address. 75. The method of c|aim 74 wherein the entry
withintah3tationdnfpifield; o dhe YIMPE é’l“ﬁs gaé’?‘f' Of fset and Tx

Duration entries. 76. The nethod of claim 73 wherein

STAst hat successful ly receive and decode the MVP/ PSAD
frag® goThehethodep clamesdwherejnithe AR daeludes arhihygthin a

77. e od,of. cl.aj wherein the AP transmts
Repﬁ@egmg@}e%t@ Iﬂtqnbégh the uplink phase and the

downl i nk phase. 78. The nethod of claim65 wherein the

broadcast frane is a substantially .identigcal ,MVP/ PSA

f rafiB. t oThpmashed, phelainy 6 VEIMRERRTY )E}’@oblg/ﬁmcﬁé?ﬁﬁw R f)a(PcaSt

19 wh | sfili - ISk §RIERIrs 9nAghat STAs
R e M e gt
shetiil natn® ip6TAsyp mwdedothide durationansni ssi on nmanagenent
of the wireless nedium the nethod conprising: the AP
configuring a Multiple ReceiverAggregate

Mul - Pofrhé RavBbd of claim 68 wherein the bit specifies that all STAs in
the wireless communication system should not go into sleep mode for the

duration.

70. The method of claim 68 wherein the bit specifies that selected STAs
in the wireless communication system should not go into sleep mode for the

duration.

71. The method of claim 65 wherein the broadcast frame is an

MMP/PSAD frame.

79.  The method of claim 65 wherein the AP transmits the broadcast

frame at the end of a downlink phase.

73. The method of claim 65 wherein the AP includes a unicast

MMP/PSAD entry in the MMP/PSAD frame, said entry indicating the Transmit
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Save Aggregation Descriptor (MW/ PSAD) frame wth
schedul ed Uplink Transm ssion Tine (ULT) information
wo eoo7obsa1pl ural ity of STAs; the AP transm tti nBCT/082006/036611
MW/ PSAD frame tothe plurality of STAs; STAsnonitoring
the wirel ess comunicati on systemtransm ssion nmedi um
(T0r Starp rRifsesfante X5 Nuratienifod; when the Imaadeast niramenyill be
rts utgﬁink information if the STAdetects an idle
'n the wirel ess conmuni cati on system
transm ssi on nmedi um exceedi ng the pre defi ned idle

peri od. 80, i rel ni cat
compfé-si H&leamﬁalﬂt‘?vgal"?tc egggﬁ%@“b ﬁte§1 P%‘;Pu‘a??daadummy
rddeiedbithivesef stations (STAs) each STA associated with

a particular AP, a nmethod for transm ssion managenent
of the w reI ess nedi um the nmethod conprising: a first

AP confi n pl e ce k r
Pol | FPowcr sk éﬁ&%/u okt ééérf‘l’lﬂbtptglr% ?’?@?ﬂ/ %ﬂ includes
iﬁa{c&ﬂﬁtmf&sﬁ&@ﬁs&taﬁdmt Dokatlsraastriessi on Ti ne

(ULT)information for STAs associated with the first
AP; the first AP transmtting the MW/ PSAD frane tothe

pl ured i t YrRfmsthd of élaﬁﬁ%%ﬂfér&h@FAMam&Bmlﬁ%’cewe and
determning 1 f the MW/ PSAD was | ntended for the S

dedde the MMPRFA B ffrarhe gonilg0 sideprmaode duning bkerbraadeast frame
address (TA)field in the MW/ PSAD i ncl udes the address
of the first AP. 82. The nethod of claim81 wherein
t he BTAr eRtsmetieodldf dlaeh J3iwhdreh HPAPIARhImAs_he broadcast

todetermne, if Ptra ti t he MVP/ PSAD frame
frage betwgen fhe prm@ aﬁfh%mg%}ﬁé "‘é‘glé‘blfrPlé?%‘d 83. The
met hod of claim 80 wherein the STAreceiving the

MVP/ PSAD
78. The method of claim 65 wherein the broadcast frame is a

substantially identical MMP/PSAD frame to the previously transmitted
MMP/PSAD frame. ’

79. In a wireless communication system comprising at least one access
point (AP) and a plurality of stations (STAs), a method for transmission
nianagement of the wireless medium, the method comprising:

the AP configuring a Multiple Receiver Aggregate Multi-Poll/Power
Save Aggregation Descriptor (MMP/PSAD) frame with scheduled Uplink
Transmission Time (ULT) information for the plurality of STAs;

the AP transmitting the MMP/PSAD frame to the plurality of STAs;

STAs monitoring the wireless communication system transmission
medium for a pre-defined idle period; and

a STA transmitting its uplink information if the STA detects an idle
period in the wireless communication system transmission medium exceeding the

pre-defined idle period.
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franme determnes that the AP transmtting the MVP/ PSAD
frame is not the AP with which the STA s associ at ed.
w@4007/0bsa181et hod of cl ai m 83 wherei n the STAgOeBCT/DEMO&036611
sl eep node. 85. The nmethod of claim83 wherein the STA
does not go into a sleep node. 86. The nethod of  claim
83 vhlr eiln a Wirelyacommunicatian gystera cpmpgisgapliwHity of access

ol (485, w15 TR, BsBPhE SPALY RhEh M4 Brsnciated wifh o
pharticidat APi agndthed fvRrREADsiammdmmgeivenf\Bf thietwirelessmedium,
t he TAcls assqci-ated; and the STAdecodes the downli nk
ﬂ%ﬁ]ﬁleﬁb? R HAE i ssion i nformation contained in the
MVP/ PSAD { reaie - AB&onfiarifiBt A0Mudiple! Retaider \Wik&date t Malti-
STA goes into sleep node during tinmes when it i s not
PolRegusretpveoAggreaptiom Deseripisri HMPESADP) framg Wathe scheduled

R B TR e 945 B G e
ARt hod for transm ssion nanagenent of the wrel ess

medi um the co ,Si W@gg&% uring.a ..
Ml ti pl e %@ﬁgﬁgﬂwﬁgﬁ%% 1) cXg i Plirality of
SAagr egation Descriptor (MVW/ PSAD) frame to poll for a

bl ock acknow edgenent. (BA) response frame_and wth

schedul ec® SpAiredeiving thaRIBE/BRAD and deterpyining i§ theIVIR{PSAD

j tdmh1g the MVWP/ PSAD frame tothe plurality
V‘%%qg%%agﬁgmtehéei‘@TAs t hat successfully receive and
decode the MW/ PSAD frane transmtting their

o0 e5PonsfdLAIES AAASER dRnee, M08! RALIBY S haain
the MMP/PSAD includes the address of the first AP.

82. The method of claim 81 wherein the STA reads the TA field in the
MMP/PSAD frame to determine if the AP transmitting the MMP/PSAD frame is
the AP with which the STA is associated.

83. The method of claim 80 wherein the STA receiving the MMP/PSAD
frame determines that the AP transmitting the MMP/PSAD frame is not the AP
with which the STA is associated. '

84. The method of claim 83 wherein the STA goes into a sleep mode.

85. The method of claim 83 wherein the STA does not go into a sleep

mode.

86. The method of claim 83 wherein the STA reads the value in a
Duration ID field.

-47-



90. The nethod of claim89 wherein the STAst hat
successfully recei ve and decode the MW/ PSAD frane

wo ec@n®ssits t hei r BA response franes during thei PCT/US2006/036611
schedul ed uplink transm ssion tinmes. 91. The nethod of

| 90 wh he STAs h sfull : ,
Godiie. Dhe mampbeheis ShE beranhs STty ihelhe SMB/ASkD
frai e e NREs {Hat‘% %&A@%géﬁmtﬁﬁeg fheSMNﬂdPBAm feghb fi¢he AP with

ransm ssron ti nes The nmet hod of claim89, further
whitbriheiSiAgy ddseciafed; padisni tti ng an additional poll

Frames. theSTe R ihRabPARERRI bHRLE £ AR RERRAR Rrmation

cordffielHiiRRBE MMIPVPOEDSRGRe.i S an MVWP frame. 94. In a
W rel ess comruni cati on system conprising at | east one
access point (AP) and a plurality of stations (STAs),
d];tL °£ae‘t15 ﬁbl%ﬁhosv WRRAGARLSDA doae iittd slees snode

conpri Si ng nonitoring. the wrel ess
dunﬁgmmemhemmt rsymt echeduledsior dewakinkwauphinkand

reclaimng the wirel ess comruni cati on system
transm ssi on nedi um upon the detection of a

pr egglef i ety BeRRE cofunidagionsaykieth afmutisingad leasheneacsess

the pre-defined event include ectin fr ne, errot
poxmerAd@ and @ nlnrelith festabigns 'Iéﬁg%ﬁsetﬁ&ﬁ %’fo 0?5 HPg3 iskion
mafiEEfls bt e flel bty e mbfoatdapmiaiect | ng

colFl'rsions ween transmtted data in an uplin

phase %hemeonfi@:mg ao¥Tulfiple ﬂﬁegmvm@'eaat@%ﬂh-l’owf’ower

pre-defin cl X ew, h e k
Sagei é,ggfgga? crlﬁg) Ldﬂﬁ\gpwl Al esfg&ggm%npglgt for, bl

acﬁﬂ&bl%ﬁg&ﬁam (BAmspdnsb casgie onbwith serdufed UpligkPransmission

plurality of stations (STAs), the at |east one AP
TigerfpliBiinfprmatioseei ver ;

the AP transmitting the MMP/PSAD frame to the plurality of STAs;

and
the STAs that successfully receive and decode the MMP/PSAD
frame transmitting their BA response frames in accordance with the information

contained in the MMP/PSAD frame.

90. The method of claim 89 wherein the STAs that successfully receive
and decode the MMP/PSAD frame transmit their BA response frames during

their scheduled uplink transmission times.
91. The method of claim 90 wherein the STAs that successfully receive

and decode the MMP/PSAD frame transmit only their BA response frames during

their scheduled uplink transmission times.
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a transmtter; and a processor in conmunication with

the receiver and the transmtter, said processor
wa@oov7iosgined to configure a Miultiple Receiver Apgresane03csl

Mul ti- Poll/Power Save Aggregation Descri ptor

(MWP/ PSAD) franme w th schedul edUplink, Transm ssion

Ti me9% UL Bhemethogef elaim B8y further somprisingtheARransmiffing an
ORI boll s N 5 TR STRD LhbeplE thL R, e porie s

further configured to nonitor the wreless

- e e R it 0 S Ch pioaphpdl ieitage is an

mhqﬁaﬂl@,d uplink transm ssion tine. 100. The AP of

claim 98 wherein the processor is further configured

to reclaimthe wireless communi cati on system

trangm sghq Wohfl isi | L0
Ly or i SRR B B L AW P e
ppint r(élH)taynd:)fa platliby of (Sakiens (8HAK), ST Anetdwopr fosi trgnsmission

iRt it e e e e CORB e s i ¢t o

sai d_pr 0GeeSesried 'fhied wifledsO co8GRinIGatrMbyktcRh etransmission
Recei ver Aggregate Milti- Poll/Power Save Aggregation

1?}1@)r (MW/ PSAD) frame with schedul ed Upli nk

Transm ssj L r ery t ;]

schodul od OLTPAE the Lpgived BRblicdiftnl efkiath | fnsmission
mediheduiped thik detettign ol hepr&Sldshhedewnh 101 wherein the

processor is further configured to nonitor the

Wi rel ess communi cati on systemtransm ssion nmedi um for

i dl egmer iMadsmetiadd 6X6l0ed Bt Pherddffthegsteldefigeh Uvdnt dudes

The STAof claim 102 wherein the processor is further

deteniing treaee exgors Gring en yplinkiphast-a after detecting an

idle period that exceeds the pre-defined

96. The method of claim 94 wherein the pre-defined event includes

detecting collisions between transmitted data in an uplink phase.

97. The method of claim 94 wherein the pre-defined event includes

detecting new higher priority traffic.

98. In awireless communication system comprising at least one access
point (AP) and a plurality of stations (STAs), the at least one AP comprising:
a receiver;
a transmitter; and
a processor in communication with the receiver and the transmitter,
said processor configured to configure a Multiple Receiver Aggregate Multi-
Poll/Power Save Aggregation Descriptor (MMP/PSAD) frame with scheduled
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threshol d. 104. In a wirel ess comruni cati on system

conprising a plurality of wireless transmt/receive
waiior®3(1IVTRUs) configured to manage transm ssi BPOT/UR20061@36611

Wi rel ess comuni cati on system each WIRU conprising: a

receiver; a transmtter; and a processor in_.

FranspyigsionyTime (VLT dafarmationnfor the Rlpealisof (hAs, and
ti3@L A CHRCAIAIPSANL AU B4t BEARE) gropag Miltipl e
ecel ver Aggregate Multi- P Power Save Aggregation
Descriptor (MW/ PSAD) frame with schedul ed Uplink

Tr anstm ssi,on, di L U informtion for.other WIR

T G S o Blat Bl BB piResdh i hidFhepanpgtred to
mbAtor The WitEes coaidhiddibnBrsteintrahemysQae afediuthSto detect

further configured to reclaimthe w.reles

S
waskhars ShA iviranyaittingduringibe S Tgks sehedulad uplink traasmission
t#WRUof cl ai m 104 wherein the processor is further
configured to receive an MW/ PSAD wi th schedul ed
Upl i nk Transm ssion Time (ULT) information, determ ne

t he edyl ed ULT. for,.d he WIRL and transpit, duri

vs MEhectheche o faidios WheP g Bfoceror i Fonihaptiired to
réddMEinPtIRCRESRES témbdtint @ TonGystdny tfaeEndi i Ridddim! he

wi rel ess communi cati on systemtransm ssion nmedi um for

idle periods that exceed a pre-defined threshold. 108.

The R ' [ [

cont 10k ag o eitp ek UG Gn ol QRS e bt lccess
poidt éABpandd plivaiity of stations (ETAs), eade3TAedmiphisgsghol d.

a receiver;

a transmitter; and

a brocessor in communication with the receiver and the transmitter,
said processor configured to receive a Multiple Receiver Aggregate Multi-
Poll/Power Save Aggregation Descriptor (MMP/PSAD) frame with scheduled
Uplink Transmission Time (ULT) information, determine the scheduled ULT for
the STA, and transmit during its scheduled ULT.

102. The STA of claim 101 wherein the processor is further configured to
monitor the wireless communication system transmission medium for idle

periods that exceed a pre-defined threshold.
103. The STA of claim 102 wherein the processor is further configured to

transmit uplink data after detecting an idle period that exceeds the pre-defined
threshold.
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104. In a wireless communication system comprising a plurality of
wireless transmit/receive units (WTRUs) configured to manage transmission in
the wireless communication system, each WITRU comprising:

a receiver;

a transmitter; and

a processor in communication with the receiver and the transmitter,
said processor configured to configure a Multiple Receiver Aggregate Multi-
Poll/Power Save Aggregation Descriptor (MMP/PSAD) frame with scheduled
Uplink Transmission Time (ULT) information for other WTRUs, and transmit
the MMP/PSAD frame to the other WI'RUs.

105. The WTRU of claim 104 wherein the processor is further configured

to reclaim the wireless communication system transmission medium.

106. The WTRU of claim 104 wherein the processor is further configured
to receive an MMP/PSAD with scheduled Uplink Transmission Time (ULT)
information, determine the scheduled ULT for the WTRU, and transmit during
its scheduled ULT.

107. The WTRU of claim 104 wherein the processor is further configured
to monitor the wireless communication system transmission medium for idle

periods that exceed a pre-defined threshold.
108. The WTRU of claim 104 wherein the processor is further configured

to transmit uplink data after detecting an idle period that exceeds the pre-
defined threshold.
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