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FI ELD OF | NVENTI ON [ 0003] The present invention is

rel ated data transmssion in a wireless comunication
system In particular, the present invention relates
to a nethod and apparatus for transm ssi on nanagenent
for nultiple polling and power saving in a wreless
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[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 MSDUs 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



-1 receiver supports MSDU aggregation. In some cases,
support for MSDU aggregation may be nmandatory at the
receiver. [0008] Figure 1 shows an exenplary A-NMsSDU
frame 10. The A-MSDU frame 10 includes a plurality of
Sub-frame header fields 11 and a plurality of MSDU
fields 12 (designated MSDU ... MSDUJ). Each Sub- frams
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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 swrrounding 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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transm ssion. [0011] One advantage in using A-MPDU
frames 20 is that, unlike A- MSDUs, they can be
aggregated to nultiple receivers. That is, a nultiple-
recei ver aggregate (MRA) may contain MSDUs that are
addressed to multiple -2 receivers. Mreover, an MRA
may be transmitted in one of two contexts that are
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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
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[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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may begin, and the Tx duration field 68 defines the
duration limt of the transm ssions. [0014] Figure 4
shows a typical power save aggregation descriptor
(PSAD) frane 40. The PSAD frane 40 includes a franme
control field 41, a duration field 42, an RAfield

a TAfieId 44, a basic service set identifier
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[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 (PSDU3...PSDUy), and
a plurality of HT-Signal (HT-SIG) fields 94 (HT-SIG,...HT-SIG,). An HT-SIG
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DLTn, and ULT1 to ULTn. Simlarly, in MW, offsets are
shown for a series of downlink transm ssions RXl to
RXn and uplink transm ssions TX1 to TXn. [0018)
Aggregation is al so possible at the PRY-|evel |ayer
for physical |ayer (PRY) protocol data units (PPDUs).
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P Ot R gl st B MR M Tt g afnced sofing

PSM97, aTsauﬁ@mgrpaékeﬁgE’m&mm@mnéga@TmﬁB@%M @IT-LTF) 99,

N AR T AT R Y Y

&hﬁMﬁmﬁlﬁaﬂuoal aggregated PPDU ( A- PPDU) 60. The A—

é)#O]-?-grlo Wn P‘r %g.}ge? é, t@t{q% gﬁl i (L T ngGH(J)og,e erefore the
Pokibihtion dfau PSD@Is‘(bﬁPstUQﬁnuE’eSWPDU Bsaywlth HNS1G894 for

Iu aI|t nal (HT-SIGQ _fields

p %@9? emhgﬁé)U ?ztsl%qwalalbauw gdeligited
}gﬁéﬂlﬁﬁ‘ SId‘r o0 ghdt ddfRled tROvarddhs\IhysichElaferd Q)arﬁﬂeters, the A-

vanced coding . field 97, a soundi ng packet 98,

rﬁﬁﬁgﬁomnﬁ%sgla fli-nate PSDUS. Fi el d (HT-LTF) 99, Shor t
Goosijel d 10de ofth@fAbabitRb thelQ@erer® sftérh| Kow K aH @@'ﬂ?%hen
check CRC field 103 and a tail field 104. [0020]
R igitpansmitied by, she AR, it 5 prysiblerihptompor more of the

tmseise,aaaﬁeh %ﬂp&mbmmimsm Qfinadot c5RedSs IfeeéwE%Pkﬁaorfe@ﬂ
the A-PPDU al o SIGs 94 for each constituent

isgadodine MISESAR sy thesecasessn thinSPAg et © Rab comectly
%Eéﬂ?ﬁ B?Qlecxﬁé £He MA% ﬁjaﬂé Wﬁf lrns"-2§h(£1p %cﬂéfdlé&l%phnk

physi cal |ayers paraneters, the A- PPDU conprises
@MM?%Q%t@SBLﬁgCTWYPS@@thWMH Imdamet@ns to the
qUASZNT SHE LRI RRWBIES be advddiateo %ﬁa M/Paﬁg akatus

transmtted by the AP, It Is possi one or nore

cEistefthatbyerge dzwmqmcmetmwm@omem BBDU 90if
Q)‘ﬁ@ of ﬁfoh‘é’ HFIGS:I@S\Q@ or@SDI?iﬁ %%%J:e\l"ﬁedqﬁ gﬁq? dﬁggo or o %&Ql

frane. hese cases 0 not c

rce@@tlv@s oIt wedd fartherbe/niyansimons fors m@thodmnslsapphmtns to
28 %ﬁ&gﬁy Rl %ﬁ ﬁ%‘%?%rén n}tau?frrgﬂﬁséd BET, ge;xi %Aﬁs\ﬁﬁ’b ymultlple

wasting t
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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[0022] It would therefore be advantageous if a nethod
and apparatus existed that served as a nechanismto
recover the structure of the A-PPDU 90 if one or nore
HT-SIGs 94 or PSDUs 93 are received in error due to
poor channel conditions. It would further be

advant ageous for a nethod and apparatus to exist
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[ 0023] SUMVARY [0024] In a wireless conmunication
system conprising at | east one access point (AP) and
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eageli Mentmgie 4 MBwRaePHbl poR¥Rb aggfégéthon%s&eﬁtaﬁopsm)
understood "when read wth reference to the appended
dﬁ‘awehgs wherein: [0027] Figure 1 shows an exenpl ary
?‘i%ge[ @,QZ §imv@ G SIMPAIEAS AN M exchange
aggregate frame; [0029] Figure 3 shows
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[0034] Figure 7 shows a wireless communication 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;

[0086] - - 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
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sequence; [0032] Figure 5B shows an MW/ PSAD Upl i nk
frame exchange sequence; [0033] Figure 6 shows a

typi cal aggregated PPDU (A-PPDU); [0034] Figure 7
shows a wirel ess comuni cation system configured in
accordance with the present invention; [0035] Figure 8
is a functional block di agram of an AP and a STA
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presen [ |gure i's a exe ry
sﬁﬂgf%ﬂa W’Eﬁf\ﬁr transpife S Wﬁﬁ?%k ?ﬁ@ 3owa+mk
tlblﬁswaﬁﬂl ess communi cation system 100 V\,here a

p i.cular_STA di.d -6 not successfully receive and _,
@Q%He i t SPIEBTRIGIRRD SFRPRIpmistARal CiageRm phlownl wnlink and uplink

| dXcRA. tfoQ Nthe[ W{¥3Rks CodlituBichBion Systetd, Wio happoRdcadt or
nmet ho recovering the pediu [ n accordance wth

arﬁulé:wsad}fh"é’ﬁ? AP trapgnpited betwepm, apd plinkiphases.
13 is an exenplary signal diagram of a downl i nk and
u[sl i nk__exchange for the wireless conmmunication

Q44 nPEIAWERPESGREFJOROF JHE RREFFRRED B3 @RRBENTS
pﬁgmm tt efle,dbifiéNg satiamsmﬁfnaual@a% Ieimé RRitd@Ydh ’W’i‘xléless

ase;, and [0041 ure 14 is an exenpl ar
@Plva L TB ). aear apripment GTEN @@@%fsﬁtﬂ% dixed or
%Slﬁiees%%s&%wﬂit 2%&;&;10 Br £XP4tRER tygg BFURte %aﬁHb‘P@&%Péﬁaﬁﬂg in

mul ticast MVP/PSAD transmtted bDetween t he down
hWirghess rfaviglepmest. 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.
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[ 0042] DETAI LED DESCRI PTI ON OF THE PREFERRED
EMBODI MENTS [0043] Hereafter, a station (STA)
includes but is not limted to a wirel ess
transmttreceive unit (WRU), user equipnent (UE)
nobil e station, fixed or nobile subscriber unit,
pager, or any other type of device capabl e of
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20 are &r ovi ded access to the network 130 through the

peswprl 130 t hough only three STAs 120 are depicted in

fdag7w r el ﬁ§§d£ﬁmmﬁh%Qbmﬁéhei‘ﬂssﬁ&ﬁialﬁ(}nclh&edﬁh&lﬂyﬁmaer
not ed that any nunber of ST eX|st i n. the,

(a4 420 tnehudenn BERCEBAT 1 aggtrppsmission in the

GBS kBB tatibl Bydt&a 166] él-ﬂeQelve?r imf_t})mﬁilﬁﬂé’a&oﬁ with the
functi onal bl ock di agram of an AP 11Q

EXSeRT LA PARARRSHoR T TR oRErimieSioR UL PO g8 32 apd

IRLARANS 998 ﬁ{ BTSSR wilPIRIEE R 126 ahdiEheirBhEftEr 127
syst em 100. 0046]1 In addition to the conponents
¢

oorder toyfatilitdte warpless teansipigsion) andrecqpign. AP 110
gdﬁié}J des @ihkO6 ?s%?ﬁéw diher£:0 050 HY bt abR e TRARERssion times in

ransm ssion in the wreless conmunication network
tlgOyirelepsenmimunication systers A% AR @atordncqith 4 gmbodiment of

8{1 ?}8&59 Envﬂe&ﬁon ahI £t@15‘ 5§19, theEAP 110 cdnfi %a@mmxmsm Wakte

processor and "an antenna 118 in

torrdentiosiemiabie S/'Mﬂil%)ﬁbelr repstpit timesdn iUt phase. Specifically,
AN Bt b o e
- subsequent duration of time that is specified in the MMIQI/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 Re/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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preferred enbodi nent, the processor 115 is capabl e of
~communi cating with the network 130. [0047] In
addition to the conponents normally included in a
typi cal STA, the STA 120 includes a processor 125
configured to manage transm ssion in the wreless
comruni cati on systen1100, a receiver 126 in

connynic t|on MAt roce r 125, a trapsmtter
[ERFeIVRTSC O 5 1 RGP mrog S cmopylassd i g MAC
agd @egRs dBe| ISTI‘A@qIZUltHé SENMP/PSAW friimé Reintéi@ed Yot 126 and

t he transn1tt§Ea127 in order to fs&;llt te wre

S
¢ 10948 s o Bhe AR 410 Haemiransmiis the JEN axgo fythe il §20
d(seag{m OR8H ﬁnlafmtaasmmzb{tm%&se@memsm filaldR (step
ess. commu carl on_system I N accor
‘ﬁnﬂé a%@%ﬂtwaia 120 Eesefyes ?H &R¢99e% the P@&@E’%éﬁ)ﬁ
taﬁcés@ﬁmayo(seﬁbmp Ttﬁﬁ SA MY Baphté Iie Tansniit %ﬂ@ Ifréf the

120 their transmt_ tines in the UL

nal to ST
SHALE/PSAD fermas (sien §50). Lhfbe S 19 40e Pel eeHfBly Feigive and
b&’échd@ﬁi@'MMPkPSim fiRdd @t@pfmmhme AFIERD feBdveds the medium

subsequent duratjon of time that is specified in the
R vduemwilbbe #?%rlbed inrgpredietaibbelows ne AP 110 may

apbseve t h!nsorm’e %@ QS’ItAh 20584t Ehformation of the
descrlptor fields MVP Recei ver or mati on

f indivadyal Eg%kéhﬁ@for@ th?}érPé’d%U ﬂ@gre%tpuw élePrﬁbaWstLeﬁan

St/ PSADIEIme &n AHRIH IR SIE Mlgﬁﬁoﬁ%mmmf f8d
when the Rx/DLT Start Ofset is e his is

paird Puration|field that gre fl¢finedavippn the §é&jﬁrﬁ@e aypecifically,

%PW(&%E@ S},‘a{’tgoﬁyé Lo EuPa%QHSﬁéi&SHer\%‘édtf& fHé'ﬁ b of
receiver STAs 120. Additiona Qjy, the AP 110 popul ates

t ¢xdrarping tha FT3G, trm:)ngmormw@ wa A-PHRR: therehy impuevingide
i e Qﬂﬁﬁﬁﬁﬁh
|%%%’ aﬁﬂﬁ?ggg?ggg ﬁﬁéhi gﬁbog&%ent ?Fg?%w
nnyemﬁrqnﬂhmnaﬁéﬁonwtlw the MAC addresses of the STAs

88 s ot dosds M ety RRY He basubidd Yl b6 of Fhe
maleth@éMwafsém carh@BAisrA-PROV sageegate For msTA

recelves angpgégggggPﬁﬁﬁg%WBk §2EﬁP#?& succes§@ﬂ%ﬁQhe

(Mm@ﬁPSﬂmemamg%SﬁﬁnﬂﬁehdxbnagmdmgsuﬁmahéﬁﬂB&ﬁMﬁﬁﬁtOﬁhﬂ
tghed 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 A 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 rather in terms of the actual duration of the data PPDU. In this case,
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MW/ PSAD franme (step 950). If the STA 120 does not
successfully receive and decode the MW/ PSAD frane
(step 940), then the AP 110 recovers the nmedium (step
970), which will be described in nore detail bel ow
[0050] In one exanple, the STA 120 extracts timng
information of the indivi dual PPDUs that formthe

A- PPDU aggregate. A STA recei ves
th%ﬁﬁ“&d%‘ A &0 jmay Pﬁedé% P ‘?’r'Bl PRSP ?‘%ﬁntl romtg %%lﬁ
%gﬁﬂsﬁﬂg{,gmgrﬁudguratl on field that are defined
thin the MwP/ PSAD frane. ecjficall
(9058 St ar fa enetberalioreriaity ABFR A pieis apgedpiteplEe Mg #pAD
B LRRe& Blids %%%B@MMPQR&J&EreHTnﬁkﬁahbmﬁ@Qisl nTlais rfiedd on bit
an A- PPDU, thereby. |n'p own Ilt)lyal1 DU

ﬂtféarmfwﬁwhg@%@&ttmg a’f?&? Q’t% 3’5‘“3?

}fgﬁ%ﬁ%gi eeBEEBtPf!’lDwmtlﬁﬂ@ﬁlél PPDU qugremsesFor
exa be assuned .t

aggne’gnﬁé% addedifield equd W@éﬂ@‘gif’éﬁ gﬂ%ég? ga‘gﬂ’?‘%‘%zo
gﬂ&h&%%@ct tg%ceﬁre%% debedd AMlEIMtSIG eelthia Ricrafivb/R Paamble

rame as having downlink data within the MW/ PSAD
vedhing dield, on an MRRY dglimnter §elde o di ng st ati on' s MVP/ PSAD

ﬁ?fo@ fset rr@RA-PHDBYS ﬁiahsiﬁltféd&hﬁ&mmye MMBABSND; i shoulébe
to eterm ne the startlngtl |ed

Hoctected witha nedreskialigeationrgector @é@ Peine ﬁﬁfP%’ﬁné EiRtp the

?ﬁjﬁéul\% 26l Pﬁobﬁﬁﬁw %@eﬁﬁ%ﬁ’oéa{kﬁtﬁg?iﬁf %1'1? ﬂig_?_ﬂ:wer s%wxllgs,

Sealivm/eess 4ha NAV ofgthersdTan 130ie iR stFtpRo FoE fEpERIe: an
?i{ﬁé S Ynet BB B0 Sin b F;%éeqed By diiirt foCstindr (CAWM3-201

d when it HT-SI'G wi | |
mmiaa?w@fgmd&@aimmrmmﬁ Mﬁ%@tﬁ%w ‘LP
1£"12b! &b Ry grot&!% WMYPLPFAR/ T8N B chasdec il NAVD ah& EPP

ne pri or as only the information of the
iprotediiet.el y prior station. This variation nmay be

UG | VpcoBHESPA 520 MR A RRind M Bilaitn (o) 950, then

at Ive to a comon f set but
rtadsesits dming mstreﬁsmibémméme WupbasesstenPPhe dat a

THR " o g s a8 g o
pi;ﬂmkmudndﬁge Earithe wineleks esingigunication 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 STA3S. 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, STA1L
transmits during its scheduled uplink time (U1), STA2 transmits during its
scheduled uplink time (U2), and STAS3 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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[0053] In another alternative, a field or bit is added
within the MW/ PSAD descriptor fields or the MW
Receiver Information fields. This field or bit
differentiates whether the timng information is
related to the start of an MPDU w thin an A-MPDU
aggregate, or a PPDU within an A-PPDU aggregate For
exanple, this added field co

d b di
tomar noh@cm Spwnliak datmasssgatedn Bt o Je-rangtt ke dts
Qﬂ»?mﬁlﬂmw - Sl alaly, Bhén A CF Gaipowar Aoveadinding times
t r al ni ng I el

or an DUdellmterf
tthet i kpPWIiY is not sehaduledda transhder ’Eeﬁ%“’%dﬁ}%?‘r%;&ﬁﬂ"ﬁ“g it to
%W éyt ected with a network allocation vector
Settin ooflng sipce t ular error
WOGHADI | i ts}ﬂlf&rf@l Qﬁuhpg@ gy aﬁggawn%#g?{m anges is
%%\ﬁi 'tﬂ&m/@%maxa& Qm mhweahomzb@ssfarye&cewe
In

ystem For exanp the

e domieibe BREBERAD Sgme (a0 rell saie reame et g Hoiig Ahd

%E%%%s%% &Qné Ei'bﬁ\ébgﬁt AL 1, ERRHOuO hRE irleclmnisin to

oma n- AP STA 20_may he protect d b
RT&/«Ot $r emhan@res from hampening tﬂ_:p;me‘€ eb %‘ég“? To

gg%‘?entt s B Sttt HACAP T1b %h&ﬁlmr@&vexmhe rnrmzm istbp DEQ).

mts duri ng its trans
tmeﬁavL phadSgutestlels 2p6apmplagp sigpaligaran 16! ok o gawatink and

3t Qﬂ,%ﬂulmb(w&aﬁb icalar
R il Hiho iR Rrifhmitatit G s "‘1%“8*“‘

a&fmnmam thisase ST didmobeipeersiiliyaesiy dts de}

domirin Bk L6t R Reb 0307 rAn%{‘*?%% ’?ﬁ“”%%?*“ﬁ*

SréEsmit ﬂﬂﬂngi’c%chd&ml«tdr@wbmqa f2Bhase, the AP 110
mts "
alfqggé 1;‘ Sfll%g f?}&%dl'&%ta% HP&? Rfhdif reebtekingFheZaedium

TA3 as®In and D3. |f each %‘I(;A%
190, Mmeadahed vhjzhaeembmeamfth‘ém@a@&mf?@ he

h h_ S e

A8 TT0 siob P A el th Pkt b AlthordHot saRbdhidSPAs 120 ar
sﬁhﬁﬁbﬂtﬁﬂg diurieg Geinichedded @h tines The éé‘plégmaa’é}tg}we the timins
' n k h as %laptﬁfb/gl? &zma ked wHed if m&'hﬁﬂltor the

ransmts during its schedul ed
Uﬁbﬂj‘ﬂ&m (stéﬁiQ&ObJZ))' it magl c@EAGonslmeonitos thiemediynt-t s

S&BE&“' ed ﬂ'%m % 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 STA2, 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 togive 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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time (U3). In this manner, each STA 120 knows when it
needs to be active in -10 order to receive downlink
data associated with it or to transmt during its
schedul ed uplink tinme. Accordingly, each STA 120 can
power down during tines that it knows it is not
scheduled to transmt or receive, thereby allomﬁng it

o TG P ok R g B St e
l ﬁaﬁab SpadY BERB) pérdvie, Thr AT A1d 2dytrhi@lited @8BS mddium (step 980)

(it SOy PR R s hteavesriod o AL 10t polmenachigue, o

n%1ﬁ§e tHeEAF nam %Hyslﬁicﬁvﬂt&pﬂiﬂétﬁéﬂbdym ﬁh{c%&eabl!; STW 1900idtto be
any e anl S reven or recover | S
ht in, the WAk fbg 1Rgyayenlypaqniter t {?%mef}}% dpying

tﬂhgyﬁﬁ@g1occurr|ng, the AP 110 shoul d recover the
nedi n1(ste 97Q) . 0058] Figure 11 is ap exenpl ary
ﬁg dYraRERLY, tg?gg 148 mavimpouiter the e ’gﬁ%ﬁﬁ@s
f &f coﬂﬂ@ﬁ&n@tﬁa@ beSsec the GplsisHIfIRe, ]eQﬁ B&B@i Geci’smn asto
particular STA 120 (in this case STA2)

stseleunivg the ynediga;opcthgspiohservalians-t éd%mﬂlh ¢he Aé?dllo may

Ulcidlo smdeidub MMP/PRIATY i@ R0 tansthftRr dHidule data traffic that
Accordingly, STA2 does not transn1t during its

slaafer HighET BEPTiRK thatwhet the AP (13850 airepdy excapunged for. For
fdxawipid, S £ 0 maly RBSHRImptove Qﬁ@]ﬁ%r 6ﬂ%rﬁt@ﬁangfjﬂeﬂmrements

970, 'in accordance with an enbodi ment of e present

i fqy Basticaler traffie ok o spbedule gentralirafi® nonitors t he

nedé4m t o et té/veﬁéeftﬁa AP'110%hs aéaaéd%lr@amﬁ&%na&ﬁmm :
are transn1t durlng their scheduled UL tine. The
Aibet 9990, Hagre @re $quea1tvws v wibich it meg'slordat i on in the

MybésTSAD fcsmagqndv%ﬁﬁ ThE APER chdy o%g%ﬂndtﬁsomea% tdey

, or It may continu nmoni t or

nedlum
esbomROLBpr DL Titnsissiarts (cfeh €815 T A ateforvgiymiatimest,

?&%e‘gﬁ ng fé'i:&c%%ﬂk%@s m% rﬁktr ?ﬂﬁ.ﬁ% %hférgﬁl% dLTMl}S cg.te to all or
gglprted E’{Rf%lﬂo tket thayi alpguéghmgmi thp puedously sen MM%/H&@
Vedihe IREH $25. THE fﬂ&:é gi%tya 12088 Sufihdy 8‘@1’0@%& t hat STAL

transmts I1ts uplin during 1ts s ul ed uplink
viDeGRw ( UBor eianephPtllelﬁameltranshsttedlm gtep 992anaGhe2 newly

fééﬁn@é %Eﬂﬂee to irgse@ oJr 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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transmtting during its scheduled uplink transmt
w ndow (U2'). After waiting an idle period, AP 110
will reclaimthe nedium (step 990). [0062] In a
preferred enbodinent, the idle period is a
pre-determ ned period that the AP 110 willwait to
give a STA 120 an anple opportunity to begin
durl Ilnk hefore,.the AP 110
- SRS AR oo e PR Todived i
psmypﬁmﬂHMEbES&Duahnéo the poi nt control function
i - fra Ci ES rind. The AR 110
BRBEL: e N e Do wi AR AD, ey s el cance
excieastighe pejor MMPPSATE so&Bdﬂlé,Omhy‘s b8 atilizédtismesétidr I’i@dﬁf&the
e AR 11 n e tinme 0 I C
RN wopivig § e e ema
. Aﬂsd b0 usEyY tdi)f&sbAftl tHéFNAVTdtﬁ'lb]tﬁoﬂE&d‘h ItHeNSH Wi Io 120. Alb9sgtively, the
0063 ternatlv the AP 1 nitor.
t‘t‘ﬂ%’e g ratiqn systegt ]r@r%ay ‘?:?r""&@‘t‘ieé FB@?E&B dyration of
oméuﬁdst PageSHIMMPIPS AID friipdd stiseibdei@ny diedllPatoredN AV ufdths
; ecl.ai m ng the nedium on those observati ons.
S ﬁﬁﬂ?@ the AP 110 may decide to cancel the
I\M%QSAD | Andhétkay th WhithSHb APOT1056 B detl Ak Anddiddfik By

that has a prior t han mhat t he AP 110 has
airpRsiiting édiﬁ’hg‘gﬂn%? heF%?X 18t 15, netHzanemitting dygog its

V\écﬁ&iﬁl@d iraREAN ﬁnia(ateptgys)o@h@g&ﬂﬁﬁﬁemdﬁwwhmh&ee
arti ular raffic, or to schedule contro

tn%&ﬁc"d Dodod Ps&t agpther MMP/PSADSrampe optherliftp. lternatively,
dagi AE'PCilbomB? Cttéismlt tﬂ@e ?Sﬁﬁlﬂ’blﬁé o asaﬁere%% T4 N20 &hah Ghe

several . ways may do sg. [0065] One wa

vishedrled, §TAFf°11 PBI%W‘W@S&F% t Hee ﬁ@é. 120, that ggeeives ‘he poll
r@éﬁ@%@tﬂtﬁ&%@h&@f@k&%ﬁ%@%@% SpollIFhLRke @%ia)gezt)l mftae

preferred enbodi nent accongllshes th

t9Thd20 has dajado trepsmit; thepibvikiransmpit she dajp th%@teela Wﬂl
FASndien Bé’lﬁfowlléﬁlém%ﬂ@ﬁ'éﬂe di %6@19‘ alith bAG NEIE bk ANcth¥r frame

sent  MWP/ P frame (step Thi's frame may have a

rtenab@rsateﬂ:h#fdt Aeasquot Pemseqy Gaip tewan@m#; the frame
(DML oret hoBh Py AnTHD 0 Rl Hellaled e NEELR TP by
doansngtting downlink data and, m a preferred embod1ment a reverse d1rect10n
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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managenent or data frame that can be configured to
indicate to the STAB 120 to reset prior MW/ PSAD
schedul es. [0067] In one preferred enbodi nent,
however, the AP 110 retransmts another MVP/ PSAD
frame. The MW/ PSAD frame may be the origina

MWP/ PSAD frane, but containing a field that specifies

tf_th . . houl d be
ol fpriiits A0k Agt tnd S HiC OTAS) Gumnseripig the
t HewAlAY RSABh Rme STAR gﬁmsmdstﬂ'sldaw f?iﬁs %ﬂwﬁ{aa dutaR1681(2").

S MVP/ D ut i ned rul e
: sgg%?lf yi ngﬁﬁ%?gﬁa{% dop3 ngb Bave %%?3%? ansgut in theppliplsthe
f BSRNE20ishoild transihit “ngiﬁ%}"%é ab enwhmgonsgf:l@ a8BtlQEE Null
r r
e et Nl b, Pkl A ndigateh phy A1 1 L0 b tha P does
cammvedma rt6 $Rinshiie dpFih® {its I\AtSzlrz]}ﬂBSANtAa\l/mttt@tﬁﬁl @he&Y 110 can
1.Ze set e a e. receivi ng

s%&gebfztfc amo e*Pe‘%i%gm? sope gthep rpmedial éﬁ%"%&%la&"ld
awastitpethe &ﬁﬁuix@ sueb at pamﬁg AMSYhE BT 120 b@émtlﬂﬁraﬁﬂ%ﬁﬁssmn

1 Ite veI Wi reless co ni cation system
@’87 y beARSIhET Fave a&&%%éowm%ﬂ predivpyds by

NMghsthitiagta MMRIASAD NIVEPES AV Rs56 {8%pagyy)) 0Tak | dundant
at the STAs. 120. [0069]. Anot her

V. d t
m@flﬁ? S% %ﬁg{e %éy%ggiaf@ﬁa&wr@&q tgheUlLTeinirmationiduring the
t fime SWHehlal ST ﬁZd&ﬁisEesf 1%%&9s§15§?w§1-%w]i§ Chd RAInk $haBO1 This

transmttlng during schedul ed transmt tine (ste

oi§ Partieylarly, ypeful #meﬁhyn ope PEAcl2) did ok receiyg ordegode the

PRIMP/PSEDPREME  s1Rcd8aNFO! The APOY E m VRIS %@d@rtﬁnﬁrﬂlﬂ a
the |ike, Alternatlvelrléh the AP 110 may transmt the

pisAnndant MMPESAL frame itihdetestacertain events ocpraTing @h@am%less
SIhthh@icatitin sy ktebd ﬁﬂﬁfﬂrﬁ%‘a evidMMPrSdd eicﬂaﬁger s%&@én\ég dr

the poll] frame will then be intransmttin

rkespeiedhe AP L popspsespprigulardmeylaigg pboytithe T} igfpamatign
hrﬁsmﬁfﬂe? of STAL BOSHHal wolilieRatkd it Yhprbplis@76 Hahshile frrggﬁnrgdant

herwise it will transmt an ackhow edgenent
aMM%P%DI a Data Null, or another frame to indicate

t[b@'? 4]' t d%? &%&nﬂi@,\’ BheAA 435 amﬁf’ Hdv@ Ng&blted 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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[0070] Yet another way the AP 110 may reclaimthe
mediumis by transmtting dowlink data and, in a
preferred enbodi nent, a reverse direction grant (RDG
signal, as in step 995. For exanple, the AP 110 may
send downlink data to any STA 120 that it desires, or
the AP 110 nmay transmt any control or rmanagenent

fra n s period. Upo ing the_ downl i

e PSR Brge Bpougine waBen PTG A Ao R4 s
Ul traksreid i@ ith lsShdduldd djmat w BheseS4ceRardd )branEﬂﬂﬂhﬂgf a
the AP 110 does not possess dbaa\@é }ﬁ dat a

tegadant MYTF/PSAL) framejephanegs, rtro R mlitheé?és 120 in

Nible| syst@fn WilPulili%StheliOschBali6@ U TeCelimalidB wasted bandwidth.
transmtting STA that it should begi transmttl n for

i Essentially, theAP ddP apavontilize yeppanarispy obthe guration efipdivi

beL ks, the fotAWuBatidh oflall WINEs, ARd fhkh B 6F STAO B0 hdvides ULTs
mediumis idle for too Iong(hafter STALl' s uplink

t B Rrgideterpined thiegholds, &ey decide vipethar of r%ﬁsanre@mdant

daw/PEAD $ainde SO 1Pk fRRzhiRted ] A2. Upon receiving the
downl i nk data and RDG _STA2 transmits its data for its

08!t i ed Baferaingagainip Bigure 1 gsupposerthahyaotaply 3PA2 failed to
NQkcdidvifly HakfebBddbaas Thd mn)msgnlﬂa‘ima |but S‘Pﬁa faﬁé& al.;%%u

should transmt a response franme to 110 such
dndhis cagsh bothﬁT&ﬁ&@nda%%&t@%mssmwhe@ﬂed W@nﬂmlﬁﬂon tl@es
' v?i‘#h&ﬁtr@mécﬁai 12F bl e I@aitlot hﬁel%}_cﬁe CiPﬁz% AP9ip {%@ifeetoq{%l%é%t

to transmt during’its allotted upln time.

epgidiegperiod ﬁ@rfeb }onge?@#ea the emlink-fsansmisden (W hiof Sg‘éﬂethen the
%&l“@io fr%np diteh r8@lddant MMBPRIAD £YRS! A &us bv%y,n@f'Ay Paceives

such as Mlg anot her STA 120 to beéq

tthamsdﬁnsisnbM O0P3frama gnH drangmjtstibi atatﬂ@rm its1ghadyled
rEfiin®ivwih undant
”'/'"F‘>SA st é%é‘g%%)ﬁ“ttﬁ %ﬁ%hfn i J“%/%P/ PSAD

o8 my In erp@moﬂmwiztematme Iembf)dmieet eofitire prepentinmention, the
Gt b Pl ggche'iihféea BRGHcAL ﬁxe u%t?n @%tﬂ;% the MMP/PSAD

transm ssion wndow in t ase
garné. dolonderjo daifis the AP A0 musmppnéigergm em@nﬂ P8ARdtame

RO TRl Sincl i e AR G it cTa D
Nl $253AEhd Amatlén ID ofthe SFTASL20 e Thetiefore,\te suppoviciramsnitigng
ot BT LB} O e i
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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because the AP 110 possesses particul ar know edge
about the ULT information or nunber of STAB 120, that
woul d nake it appropriate to transmt a redundant

MWP/ PSAD. [ 00741 For exanple, the AP 110 may have
detected in a previous MW/ PSAD frane exchange that
certain STAs 120 did not transmt their information

durl ng their schedul ed upl,in mes. In th|
Asghould serapiniamake ﬁafmgﬁﬂetf%aMF (3 seldhs

eéﬁ&lﬁ&‘ﬁ&veéﬂbﬂé Ldgthrpnsm t a redundant MVP/ PSAD frane
to enhance_t he Erobabl ity that all STAs 120 wil |

piQ9_a8} ly Fieves b2 it tepreraplapouiena diggram 15dpf g downlink and
Adgiihik &Rahhde fof ﬁﬁ vﬁ?elés%@oﬁﬁ%ﬁd&% "sﬁﬂémtlt@@ I'Rhéte @ bRoadcast

| ar ge_ nunmber of 120 in_the wrel

c eramyHicast MMP/EW ﬁﬁwﬁaﬁw @P@(ﬂ@sﬁ Riyjge of the downlink

PHRRADIH, tﬂ%r@éen@@ifaxﬂﬁé tthe WP 0 M shiQ theditst MMPPSAD prior
receive its ULT information in the fi rst MVP/ PSAD |s

i tethedomalinkinbpseihal indieatesiip spmy orall FEAS1I0bat thegshoul
r ﬁgt%h' tﬂﬂufgoa $¥JaQB %k YRtellal ShoCRANBRE af @ﬁe the oﬁ%&io%&@ink

in the wreless comunijcation ést em 100, neani ng

t Rbasej At PrreendpAtheziowinlink phageqt elménem@eni@smrasﬁrame,
N%(E’A g@i@gﬁ @5 G W PAIS AMRELAE +h estiihiiH] 198D s@eqtles.
| t hat al

s to transmt during its schedul ed

Ulmthis aphers shes¥BAm}300%ill have meerived thragr HLTsehrdwdrsitvice and
v Jré’%égoeh@@g% ?yaﬁﬂfsg%hm Pmﬁahéﬁsgmnm% all the

stem w | utilize their schedul ed

ulop8o! el i nAltaJ_ma@ge theahiP Bihanay dusert a peooad MMP/RBAL freme
ST A PG, Sy S g
t MMPIRSAEY ety ST tlee find) MMIYPRARane thedidesaribes the Tx Start
PEAEACh ] LS PGP, o g WAb el o
[ daAGhitRel dsranegamgk) theteotfFingayrinclade a@%ﬁ@@ddxehmf anpBTA
ORbY ark Al kivkP aaHiSE OPBL by HESPALY B AL sHEGAAR, T
c 8t Offetthn8 TADwatlorShigmeatisnd Abileendieéihe dowhdiuk pbase, the
8 i, 6 S, 80 e
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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an idle period for too long after the uplink

transm ssion (U) of STAl, then the AP 110 transmts
a redundant MW/ PSAD frame. In this way, STA3 receives
t he redundant MVP/ PSAD frane and transmits its data
during its scheduled wuplink window (U3), thus
Iiniting further waste of the nmedium [00771 In yet

anot h e. enbodi of th rese

i A% Wtsl iprimansmy iHed ﬁ%‘a‘tﬁe% the ﬁ?%la@sgklassrand the
rruiélime §Bdsef T fkis lékaﬂapm;A th)@ Amed\M’émc?ﬁa MMP/tPEmD frame
or e reco I gure e

eV %‘&%&W’&’nﬁé& ﬁemaf Wtﬂpéﬂ PPXGRIrY 4p fhefirst
t lmvﬂat PSAE fraine {wabscfxge ellgef éieﬁé‘ndf dit 'nh%a\ﬁir:tb ﬂ%@n thdRh@tsSRe
i s on 0 e ererore,

sEﬁ&B’E) ﬁf‘/gﬁéﬁ #%mﬁgo &ﬁHPG]a"dﬁi@tS%éd“ﬁllﬁaEé%ﬁe“ﬁl g?@veen
WiHd i phARe PRADISCAMERC fhask8s SXdvit iR A, f 1R
40 shqul d bg rgconfl ur.ed. F%ﬁ%S ane way u;B@ °

r SEBATPARESTAS 198 Ahatr did met sercessTully Tepriye aréd geqgre thy figst
f MRR/PAAD frimb RAT MBS AP rdckiR8Bhe dddor MIMPASAE frame since

enbodinent, this is included in.the Station_ Info

beé’F‘at afdid sugeasyiilly regeiye anddegodedhe first NMBPSAD frgne will not
Resaetentil héey néH & bhitd off FhdiPRubdiPull 88doling of the first
specifying that a broadcast franme wll be transmtted
dﬁmgagé BLT paraneters, and that STAs should

r ROBZIN avalegpddtintRIhbhéer, if Hﬁ(ﬁﬂdl QQ not‘éhttﬁéﬂﬁié XeliYo Ishould

speci fic val ues for the STAID field for exanple

afqeountfox the effaphaf thej inperted, onnested é\AMEIR $AB fepme during its
brpads@st aaa qj{ﬁ-a’di!bﬁ Icaﬁ@ahaﬁg]smﬁér%eaﬂﬁ AB31bRal b%«To%% of

shoul d remai n_awake during the duration.” That Is,
STAPkyopizaiian Bith (bR isetsithifcha STABLP belisve theyare requlred to
[Qf6e2d toFigure 13 is an exenplary signal diagram 131 of

a downlink and uplink exchange for the wrel ess
cl8f®ini catTin nsgiedeny 1etund @#teﬂ@mpﬁﬁﬁ’aﬁmt mayror may not

"q&ﬁdlﬁ 33dnt P {rﬁé‘%%,t%o% {or @Sfﬂ)si MM{P WD Erafhel T Q2L %p?(?f&rred

hase of the do ase e present exa

temqupnqqtohw‘arﬁsm wil ctontam thesTfLWma&Dnﬁon the STA912(3end

tgatg¥ Tgsﬁoui §”ls'léetﬂgn urlnotélqg roa gg‘%h{sﬁter\%ﬁ%}m
tfrarne.wi &% Uhe asecorrk MMB/RSAD Heande whbildkcontdinsthe #ame

Lo g%fo qﬁst&?mt%% P38RA ih B ARt 1ATP/BYAD R,

tr ans m
. [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. Ifthe STA 120 detects an idle period
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and preferably an additional MW/ PSAD frame to confirm
the ULT schedules. In this manner, the STAs 120 w ||
have received their ULT schedules twice and therefore
be less likely to miss their uplink transm ssion tine.
[0080] Alternatively, the AP 110 nmay insert a second
MW/ PSAD frame wth the first MW/ PSAD frame exchange

¢ TR DipsRdc et BB BRAY 1 oy Qe o e

Oliplsit tamemissiondufiby 3hée @EmAiNingWRIT dietidas tiddeby avo1dmg

405 B RB e T S o

: a§0085}jumWAItE&%hVEiguﬁéiﬂ bEESdepidi 6neCAlP 11Y0,18Ys &l Bossible for
| ncl u aﬂétp ccurate . Tx .Start O fset.and Tx rati-on
i PRVGF s §nbe presqn dn & wire S?‘Wémawm‘?’ws*ﬁﬂla B thig gase, same
1$@AB&:Y thdwireles@ BSHInlunatibR BPstedHayp he hsdosiated with one AP,
?Y 88%@2' MVP/ PSAD frama to.confi
S

the ULT
STAs ey be pasngigted wHRptler AiP's) s equld, guse some

N@EFfiGUMC EmSénd $¥ni86,einéedt thE me(m;aﬂlasﬁ& ddsbdihted with an
MVP/ PSAD wi |l | remni n awake wake U to receive

aR¥erdanpirgBasieSerxice fat Wﬁismcq-fhméel toanopher AP (AP2).

SHAPORErelth BtanSGcAS MIMIP/PBADSG ShY e AN ssteaed eﬂthtmz may
first MVP/PSAD franme w |l not need to wake

+tgpara e ANPARATY Bameatiss sefiping ipease they il natsee inthe

bﬁﬁa&@aﬁmegﬁﬁ& &&ﬁd tihBbats w&%muk me ﬁﬁﬁs is\’iﬁtéi‘ﬁ@d for
decode the first MW/ PSAD frame will know that the

s&esnh anirpips aslgep staten AP thepd ransmifs draffip duying that time,

AHSHRRNEY ST Xs wﬂpnbtrigéﬂ'ﬁ@me(iﬂfoﬁﬁﬁﬁ&ﬂ Pitati® thBe witE M been
MWP/ PSAD frame may be transmtted in the first

Mbeepaining thebransmosion. Fi gure 14 is an exenpl ary
sjoaBgl di agiBiddly, 1Ak STAIq%P lrétﬁknﬁg‘;gl NMﬁt‘)fPBKM@Hﬂ? be

for the wirel ess Conmuni cati on where a

beonfigeredito read thy T field dp dhe ﬁm«eps/@tmﬂme irihe MMEIPSAD
bﬁ&éﬁ% &t éla‘[at %ﬁlﬂ lhnkp RNBS Sr1adH tH8TA YR lak 1a?&?3 f tHe'STA

I S exa e AP 110 inserts a secon

f deetﬁaemneﬁ hiat the AR afdness inNhpTASKbI fSrthéddlbm of dbﬁeéP ﬁb@ STA
dfg %%:érb? %té’ﬂtlﬁlgﬁ’g Ié%:ﬁlo%ﬂg %glé%nﬁ?gﬁgo 1 %E t ﬁ en tr a n smt sp “The
serl G raNRLREAD ihngeedanse suHT thegontentsf thesMNEYBEAD frame,
APnié Ecﬁﬁé’ ﬁ:lto Qfetaﬂ\%ﬁe 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
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t he downl i nk phase and the uplink phase, as shown in
Figure 14. In this scenario, only STAB 120 that did
not successfully receive and decode the first

MW/ PSAD frane will awaken to receive the second
MWP/ PSAD franme since those that did successfully
receive and decode the first MW/ PSAD frame will not

til need t base their s sf ul

8‘?19’6"?1@3‘%#%}10’15 fn%\ﬁaese’ ht? Ziﬁ?may utilize
Ilmwrm& fyigs RRWRVAE %\/IMP/PSA@Jﬁh : f!mb tﬁadiébttﬁ@f 2 tb E;&Hclﬂeae('jpﬁlg 120

accou or t ect. o e.inser or
et B TR T TREPORSE AR ing theieseariog Yis. The
mgama@ ﬁuﬁﬁéﬁhﬂﬁhﬁeﬁﬂ $he STASN20 SetHed @r At thb§ avd td trR€smit
‘Qéyg onlzatlon W, t h tﬁg O fsets that the STAB
1oy Blymes é?‘e% sheqed Yhffeprif they are trfgansmit
TBA SefiRBke df,am& dAlHERHEB r&hMAB&A&J SPAHs tFERSmNtingRY This
conyﬁ. identical. information to the first

I\f%m P?l tres thg agdibioppEs pewy modafs dArfethe crrptlyexisting
ithoddsl | contain the ULT information for the STAB 120,
Nﬁd will typically contain consistent infornmation

P88t hat GETEHE, teegisting/BAmandes includgimmerigte Block AGK and

sBa1ayEl BIYEL READ ' RifBeSRRBIHIC RA0KAWAIL, ST B ponds to a BA
schedullng i nformati on_ that was cont ai ned i n F

MSRRESEABAR) pmediately dollowipg B (RIFSidelayy ol Belgyed Rlock ACK

SHBRG b S $ocidel 6n B owhOrheh 1388GIshilES BASFradBNi t Ori Ng
the nediumin order to determ ne whet her or not to

808U m i {Thegregent alherngtiye embesliment ingludes pollingfor aDelayed

B Ak b4
ARG et BE LA A IR BRI GRIApy oA, Tor

<sxpwple, the AR AL mayiteansmit 2 BARNRtheRMD120 indicaiogtothe STA
P L ERESPA 190 WhotildCprdp e Wil BA REMed) a&pﬂrv.x ﬁ&é}%& only

begin their transm ssions at theif sche

Hprispt the pagkelorien theShidc 120 l‘ePQIVWBP}E’éhQI@Hrm@S%Gt fyom the
h
18 ENSHER P 0 e A 0 o v
trapsmilped hpthe AP 11hcThis dramddsdor theyAR HiGtodetsrmdne theftime
L e
ithemselves 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 WTRU, such as an AP or STA. The features may also be

incorporated into an integrated circuit (IC) or be configured in a circuit

-19-



uplink transm ssion during the remaining ULT duration,
thereby avoiding collisions with other STAs ULTs,

whi |l e maxi m zi ng use of the nedium [0085] Although
Figure 1 only depicts one AP 110, it is also possible
for several APs to be present in a wreless

communi cation system In this case, sone STAB in the

wrel ess co ni cati on system nmay be associ ated wi.th
SOBPRSING Qyulbitys of lsmoq?ﬁ&l% ca@gwaq-edfémlw%fyh dhe
ABSturddh 87 bE Perkdinted by Q svRtvare afiplichtiod thit ridl @ IC, orby a

scenari o, one of the APs (APl) may be associated wth
AT RPRIsRtIPR et apes ef Pracessebt-” (0BSS) or a -
coegd)annel AliaghGha faithieE abl efehlts of tHe PH8dentShentidn are
transm t an MVP/ PSAD franme, STAB associated with AP2
rfigjerihed i the nigleriogiempbadimantsingagtieular combinagions, eagh feature

R GRdténttdaf beWsel albte (WRBohIthetherTBatur& shPBNmRHE d%he
that would indicate to themthat .the frame is intended

fRspferied combodiments) jortin varioug cgmbinations | yithmy withput other
e ARNPLH ] diéBédth of SHe grB@nt Baenkib®, the intended STAB
will not receive the information because they wl|l
H89! been Expkodiments i ng t he transni ssion. [0086]
Accordingly, the STAB 120 receiving an MW/ PSAD frane
may be configured to read the TA field in the frame
to deter nifhenjethed efomnramsppssion amanggementntoff repniviggless
e bAoAl 1 RARE b e bhigh DD RR apluality
2 etedions B¥TAhe AP the STA is associated with, then
the STA can decode downlink transm ssions and perform
uplink transm ssions in accordance with the contents

of thé& Mvidhegagthed efiembodimeant &, fystibaycomnrising anchP eapfiguring

i s SRR e 8 it o
tMMIPRADS  frameo ovith exthoduled Uplinky Trapsoyissianh elimea fELT)

%ﬁkﬁ&ﬂfo&gﬂgj'ﬁrglm,g,ﬁtsg ke state to receive any

transm ssion t %at e sent fromits associ ated

AP. Additionally, however, the STA may desire to read
t he rati I, ' . I

[t - Do et 62 it Bnd ProBRiibd BbtahiRent iR QMY &1
ddSpensmnisting\pn MMPRSAD framedo a plinaliffTéf SFA4. know when
the mediumw |l be in use, and will be able to avoid
transmtting during those tines.

: 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. Amethod 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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[0087] In another alternative enbodi nent of the
present invention, the MW/ PSAD frane nay be utilized
to poll certain types of packets, such as Block -18
Acknowl edgenment (BA) response franes. In this case,
the AP 110 may utilize one or nore flags within the
MWP/ PSAD frane indicating to specified STAB 120 that

they transmt their BA response franes during their
schedfil od Afpthodpsan by BE§CqFaNE qrphadirapnt vgﬁmre&ta@%mtr%es
St $rdd26t PERAEL duBéritor RAkSs fldRided irfart MMP/RBADI ffamOdtedrd B to

response franmes during their scheduleg ULT, or if. the
dpereasing valnesi ontaiped. gy Bseeiver RxbL T Btart Qffset, fisldgeqt the
fVRIPSADFadA IS transmtting. This alternative
facilitates the addition of a new node for BA to the
currently existing nodes. [0088] Currently, the

exi st i7ng BAmanRa%s if&hHHiRcd mEdhIdem Sl iapker e ndWarranges
Del ayed Bl ock ACK In I'nmedi ate Bl ock ACK npde, a STA
ransqydernf MMP Reppiver Tafarmetiop Beldp confaiad i e HIMBPISH) frgme
e td ﬁic?éésiﬂé%a%%&(ﬁﬂhﬁh% KedHer (BDAA,T Sta.gtTéi[f%eg ggl]ds

decides on its own en to transmt a BA frane.

Théhe MMRRBAR frampprat | ve enbodi ment i ncl udes pol ling

for a Delayed BA, as opposed to the BA being
transmtted at an arbitrary tinme by the STA For
exanpBe, tAvaeiipdps in arxpreseding Aoabodipey whereinandfPERAD
L Hh & flcluags & &ahgﬁlt%%dd}%gg‘@%l& a8l a‘iﬁﬁmﬁ oPlepMb & fields.
prepare the BA packet, or BA frane, and only transmt
t he packet when the STA 120 receives anot her pol

message | LRI on AFonllflocolf bimIRE AABRIIEN AP folstes

the formof an MVWP or “anot her fransmtte

teh@Aafield 1with Tk ewpridentiféer dnst thenpluaglity1¢f regeiien el rveith
: i ' to transmt their BA
?@%ﬁ%&ﬂ?ﬂg%g%%ﬁgfﬁﬁg@%ﬁgeéﬁﬁﬁgﬁﬁg. t hensel ves

deternmne when to transmt them [0090] The above

f eat uges imﬂﬂﬁ%g-' . . .
trans%?t/?g%g?§g uni t °( 5?% Eaé@hé g?ﬁ%ﬁ?ng% 6?ﬂmﬁkr
predndesdhp pedive acwmes contivd (MABDaddmsst df this ARy e

applicable to a physical |ayer and/or a data |ink

| ayer. The applicable forns of inplenentation include
appl i tht i dmethed a$ ircanyrgreqpdirtgrethbodingant twherein 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.

-21-



(ASIC), mddleware, and software. This invention can
be applied in an OFDM M MO system and a | EEE 802. 11
conpliant system [0091] Additionally, the features of
the enbodi ments of the present invention may be

i npl enented in a variety of manners, such as in an
application running on a WIRU, such as an AP or STA

- The features may al.so be incorpgrated into. an

i nt gt ed BiebRad;as ip poy PEgeedime e Fherpin ap;offse}; field
-ih&uBQNIH RE bPDLE Srikiofudblifeldf i nterconnecting
conponents. Additionally, the features nay be
performed by a software application that runs on an

I C, 0li5DY RAmetdla¥f £nyARBbddsdd didibdihért wiéiéin @8 MMP/PSAD
processor. . [0092] Although the features ang el enent s

drame inclides appegregatisbhysical ayen Betpsob Data Hogt{a-PPDU).
preferred enbodi nents in particul ar conbi nati ons, each

feature or elenent can be ysed algne (wthout the _ |
ot her 1§eathimethod iy inpuypierading empodimgpiayherpinp transmitting

S0 A28 TS Rx WffdeD aN@ Rx AiErabie A eI o QBT AMHal i95cheduled to
wi thout other features and el enents of the present

i tgmemit immeplipbey pripnibendet tn determine the pigat ¢fgps own HT-SIG
tgApsm ssi on managenent of a wireless comunication
system conprising at |east one access point (AP) and a
plurality of stations (STAs). 2. The nethod of

enbodifents Lerfol sk i hn SFEREdisE SEbAEmAR wRGbIn U rhAghitéing
Mul ti pl e Recelver A %;e at e [ti-Poll/Power Save
& b e Bhe

RS addst the Rxfaffke Dveatiomyplugsroaptaingd in the Rx Offset
SR LRdpARL ot 7 g0 SEC BugBUER bl ot bR
pletredinnys ewbsthirhipgtime. ur t her conprising an AP
transmtting an MW/ PSAD franme to a plurality of STAs.
4. A method as in any preceding enbodi ment, further
conpr i8i nA Bekwd as irmanyprecesing embgdimentovhercratrapaoiting

de R {5R0E LhaRd b ithg AU HRGtioh "Ehls S8V ek,

tralismitting STAs to determine its own starting time.

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

20. 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 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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5. A nethod as in any precedi ng enbodi nent wherein an
MW/ PSAD franme includes a duration field specifying a
duration of tine for the ULT and a Downlink

Transm ssion Tine (DLT). -20 6. A nethod as in any
precedi ng enbodi nent wherein an AP arranges an order
of PSAD descriptor fields included in an MW/ PSAD
frame _acco i ncrea val ues contained in .
Recei 327 dl'aStl%uaPY(B’?@g‘S‘gf sraboiment, fythen sppsising

f Rl o ﬁeldhemh RAMBP rebeivdtinfoia6864 AGdeTbOdi ment
wherel n anAP arranges an order of MVP Recei ver

Information fields contained in an MW/ PSAD frane

accor ggng My théthbEFTmHBdihany QSwﬁ@fétﬂr[&meH Reld8sdEated that
(Rx). DLT Start O fset fields MVP/ PSAD fr ape.

he
ghe B %MIWOWYBF@%%% i?&%ﬁOﬁBﬁftaM pMAC ERU

NMRAIRDAR: thin' A1E-NMPD wf ransnitter address (TA)
field and a plural i?fégfegrgecei ver fields. 9. A nethod

as in any precedi ng enbodi nrent wherein an AP popul at es

a TA biel @H@'n&&hbd &e%din%ﬂm %@feﬁﬁﬂadd@&ﬁ&ﬁ%cﬁ&dt&é‘that
of receiver fields wwth identifiers that identif

ithe dielag inferaptien for prpartiogar AT e Aelatedstojthe stayt of 3 PPDU

REESE G KL PEMRPSL teWherein an AP identifier
i ncl udes the nedli um access control (MAC) address of

the AP. 11. A nethod as in any preceding enbodi nent
wher epg a A%ékﬁh%ﬂéé fd | By prod&ditis! %&bb&}&%%}ﬁ?&lﬁ%s@r&fthat

theSTA 12. A nmethod as in an cedi ng enbodi nent,
fsupqepdlly esepﬁmes iafg decodsy Ant Lmallggél?efwﬂe lenters @cdeapamode
e R e bl e kiR ghtaTh M iress

icomapmpiqation spsteng. enbodi nent wherein a transmtting

STA derives its H gh Throughput Signal (HT-SIG timng
froman offset field and a duration field specified

i n a 20vP/ BInpthod agmin anppreceding embodiment, further comprising an

AP recovering the wireless communication system 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

-23-



14. A nmethod as in any precedi ng enbodi nent wherein an
offset field includes an Rx or DLT Start O fset

field. 15. A nethod as in any precedi ng enbodi nent
wherein an MW/ PSAD frane includes an aggregate

Physi cal Layer Protocol Data Unit (A-PPDU). 16. A

nmet hod as in any precedi ng enbodi nent wherein a
transnmitting .STA reads the Rx O fset. and Rx, Dyrati on
e gipn edinm e, thes CHERE | EHOTERtRy Sopined. Witk a
| MVEIP8ABIfsanie. i or in order to determ ne the start of
its owmn HT-SIG field. 17. A nethod as in any
-precedi ng enbodi nent wherein a transmtting STA adds

: he glg ]tﬁsﬁftlﬂﬂdagtigx %ngﬁr%&!ﬁﬁk Lefﬁf_bo?ﬁgiéae ?vh@ﬁhéiﬁ %1% %ﬂ’ddétébts
e e an ration fields o e
{th5h & ATl SLAB RoL raRsBHPG AuTiRE P deieduied Waler i ne

its own starting time. 18. A nethod as in any
precedi ng enbadi ment wherein a transmttin STA adds
the vaf-ueds BSHosiasdn apF Drodeding cmibpdizienh TrtBeromRsising o
AP Sdclaibir th@ivitd18g cohARni@tR kRtB R farshis M Imeddbd.| NY
time. 19. A nmethod as in any precedi ng enbodi nent,
further conprising adding a field within the Mv/ PSAD
descr gt OrA fiefilot-as 3R and)T Bf‘ecé@h? eshbedinfeRD GHHAB omptising an
wherein an added field indicates that the timng .
i°H7 WAt aopreflefermined peried, plier dstocting thah apadicpler r'i&é is not
$halshiftingd dWeePRY sdlWVBGl OLTDNIBAEE AsclRibhAQBE CFRERSs
21. The nethod of enbodiment 19 wherein an added field
iCARRGakion Fygtemtransmipgionymediugt- mat i on for a

particular STAis related to the start of a PPDU
within an A-PPDU aggregate. -22 22. A nmethod as in any
pr ec e#tng Thamsihedgiembpdiment B3 wharsin a pregeteyminadgpeziod is a
for&deflerMihdl fa1PPer P receiver information field. 23.

he met hod of ‘enbodi nent 22 wherein an added field
indicates that the timng information for a

par tiggil an ol s if b} 6fethBodifiEni 98 44 FheRid AilidTP eriod

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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(MPDU) within an A-MPDU aggregate. 24. The net hod of
enbodi nent 22 wherein an added field indicates that

the timng information for a particular STAis related
to the start of a PPDU w thin an A-PPDU aggregate.

25. A nethod as in any precedi ng enbodi nent wherein a
STA that successfully receives and decodes an

MW/ PSAD frame enters a sl eep. node_ during perjods
when B9 i Amsthodagin payokegahadiments 4-3¢whezeiaapAlyranspis
t e Wi 61l o BBm 10 FEMEYe € BTAR N HESHRBlessA@mpAuriiBitiadsystend. n
any precedi ng enbodi nent, further conprising an AP
recovering the wireless comuni cati on system -
transgpssiQh i dith ady prévelRiitathodfindnd viHtYeiR la@GAdititha
enbodi ment, further conprising an AP nonitoring the
virarae ingludes meppirelframe syst em transni ssi on medi um  28.
A nethod as in any precedi ng enbodi nent wherein an AP
monitors the wireless comunication system, ..

t r ans s sifomethod; agin @a5 Preneding eprbodignens whorei g pddjtional
FmPIRERAL AU ReteeNt wherein an AP monitors the

w rel ess comruni cati on systemtransm ssion nedi um at
specific time periods. 30. A nethod as in any

pr e.Cegfz.ng £IRIRNE W HrédeRing buf¥odintkel SHEA8 BintdddBional
periods to nonitor the wreleSs comuni cation system
-fegne inghdes eghanagementfremeom the timing i nformation
contained wwthin a MWIPSAD frane. 31. A nethod as in

any precedi ng enbodi nent wherein an AP detects that a
parti 43 arA gipthodsasiiptany paeredingtemhgdianant yeherein an additional

l.ed 14 éﬂ[@ﬂj@tﬂ} g@s in any preceding
?n%%%#nagln%, %nrat? er conprf}gllnng an AP reclaimng the
Wi rel ess communi cation systemtransm ssion nedium 33.
. A met Ei)d %nieﬂno} ﬁraﬁ?ﬁ)géég&n?@g%lﬂﬁéﬁtb 'Wd'.{e%iﬁ%[fdditional
conprising an wai tfng a predeterm ned period after
dIMEYPSAD frame inclpdesta fieldaindBakng Jo abtleast 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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transmtting during its schedul ed ULT, before
reclaimng the wireless comunication system

transm ssion nmedium 34. The nethod of enbodi nent 33
wherein a predetermned period is a predetermn ned
idle period. 35. A nethod as in any of enbodi nments
33-34 wherein an idle period conprises a point

control function inter-frame spacing (PIFS) period i
the &r e%@gtméma@ame@w%mmsﬁwwﬁ@m%%g%}?
Yol @6 RS 80R A h SRRk oMERARInCRALAIr FA G poll frame
W rel ess communi cation systemtransm ssion nedi um
itnelnadiéenlah@TAP reschedul ing ULTs and DLTs. .37. A

met hod as in any precedi ng enbodi nent wherein an AP
transmts an additional frame to at |east one STA

i ndi c4®.i ngh method dreinaanyl wagdinghembpiimentghereinin HOU Jerrer
E]ggﬁg%%ﬁﬁb QLiSdt¥d %&%Hh%oh‘ﬁ@oﬂgﬁs%{np_ edn@tion £33 pol\ CF-Poll),

d as I n any precedi ng enbodi nent wherein an AP
tar quadifty pfsserviee ppibromd an MMEP/PRAREFan®TAS in the
W rel ess communi cati on system 24 39. A nethod as in

any of enbodi nents 1-37 wherein an AP transmits an

addi t PdnalA fethnd asvinsanyeprecefling pmbodimen Wieyein agurticular
| §BA kol ; i ds@Ratned ¥yr.pr ecedi ng
%%ﬁ%ﬁé%@ﬁgé%ﬁ%s%%ﬁ%%@ ?rams I ncludes a
control frame. 41. A nethod as in any preceding
enbodjrent | 1 AN, Al difHRt iAehdifl & Spaiticul
dat a %drT"firm‘A.L M}%O%A&rr%t %@gﬁggéﬁggﬁygp(epedi ng “patticular
Itttk nETA other thian saSTAdba is aeb franfmithingidueing dissscheduled
genment franme. 43. A nethod as in any precedi ng
enbodi ment wherein an additional franme is an
addi ti onal MW/ PSAD franme. 44. A nethod as in any

P ameotncr et T e A o ARHhbM Firtnd Gaip ey o

tpartigaiar 8TA 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.

-26-



previ ous scheduling information. 45. A nmethod as in
any precedi ng enbodi nent wherein an additiona

MW/ PSAD frame is substantially identical to a

previ ous MW/ PSAD frane. 46. A nethod as in any
precedi ng enbodi nent, further conprising updating a
network allocation vector (NAV) duration at an at

| east _one STA. 47. A nethod as jn_any precedi ng
enbod?fren? Mpided ap inpraipreseing apmbodivngpth figher cqeipyiging an
tm%&&rhﬁ:ﬂxﬁ?a %or&?éltffaﬂﬁé &rhtfléa‘:‘s@ of'STACF- END) frame to
an at one A - 48. A nethod as in any
precedi ng enbodlnent mhereln reclaimng the wreless

COMMEY Caf xﬁé’thB& %‘iﬁ@@i&é&@dﬁ?%ﬂ%ﬂﬂn@ﬁﬂ WiESin an AP transmits

transmtting frame a particular STA. 49. A
fewhbak dats fﬁ aaﬁ Ap’ﬁh@‘e’@ﬁng} %’% ébﬁttraé Mot insasmithing dysog its
LR1eqitior udes one sel ected fromthe group consisting
of a contention free poll (CF-Poll), a quality of
service (QoS) poll, and an MW/ PSAD frame. 50. A

met hogh as Al HeBRY adh 86 g#&&&gﬁ?@;ﬁﬂddﬁ&h%&ﬁ'aﬂ@ transmits

partlcular STA1s a I's not transmttin
downligk flatg tg etfifuthad iUNdE trgEmitkingedurin itssschedwerd/
precedi ng enbodi nent wherein a particular STAis a
STA other than a STA that is not transmtting during
i ts s@heddiresthodisin a8 preseding ¢robbdimentwhengingpddtginmpits
RN ing a particular STA
t%gmttl%%gpn 'ra@sponse n% the poll franme. 53. A
nmet hod as in any precedlng enbodi nent wherein a
partiggul a I
Pr a5 mth O b 0 S el AR B tll bR o
SR ArteansmEt e mplszl data irSiesponsarie ndceiyingramBRGo W ed genent
frame, a QoS Null frame, or a Data Null frane, in
response to the poll franme. 55. A nmethod as in any
pr ec eifi. ngAenttbdd meiin any @reseding eoibaidimeng, fumther 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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Wi rel ess comuni cation transm ssion nmedi umincl udes an
AP transmtting downlink data and a reverse direction
grant (RDG signal to at |east one STA. 56. A nethod

as in any precedi ng enbodi nent, further conprising an
AP transmtting a managenent frame to at |east one

STA. -26 57. A nethod as in any precedi ng enbodi nent,
further conprising . an AP transmittin contr frang
to at 6¢-eadt meHedatin any Psgqedmgﬁabﬁ@aﬂeggw prepap AP transmits
R REBHILNHE MNPRE AP flamd Wirfidh ddwARK praReM ts  downl i nk
data to a STA other than a STA that i1s not

transmtting during its scheduled ULT. 59. A nethod

as i ngany PhRARAESHh SleARB embb@hRinbwhABrefart ARG ALhEs
downlink data to a STA that I's not transmtting_ durjng
ia redupdant MME/RSAD frame batwaepgslgwakink phageangaauplink ghase.
enbodi nent wherein an AP transnmits a Data Null franme
or a S Null frame. 61. A method as in any preceding
embodP¥rentA methodipsin aBypreceding ealbo‘émnﬁrfaﬁilm SARRTLFING an
U +data i flpitnb theiRSPRIES0h S th AERLMNPIAR tRASmikion chllisions
met hod_as I n any precedi ng enbodi ment, further

lyring; the wglisk PEAS&. t ransnitting a Data Null frame or a
QS Null frame in response to receiving an RDG 63. A
met hod as in any precedi ng enbodi nent, further .
conpr 6% nd Bsthodmspn any preceding embodiment.Jupbgr ppmprising an
DS e Bbahts B8 FABOnSZtd JRBAGPAREE Lits during the
owlimlsphede.i on system transni ssi on nmedi um i ncl udes
transmtting a redundant MW/ PSAD franme. 65. A nethod
as in any preceding enbodi nent wherein a redundant
MVP/ PEAD A maethodrps|in doy pedceding embedioient, fuftheneammpytsing an

%@ﬁﬁﬁﬂhﬁg a ?ed%ﬁ}iﬁﬂﬁﬁmﬁé@b Baffa bfaEélﬁﬁ)on 'a%?ior knowledge of

conditions in the wireless communication system.

71. In awireless 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.

738. A method 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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66. A nethod as in any precedi ng enbodi nent wherein an
AP transmts a redundant MVP/ PSAD frane during a
downl i nk phase. 67. A nmethod as in any preceding
enbodi nent wherein an AP transmits a redundant

MWP/ PSAD frane between a downlink phase and an uplink
phase. 68. A nmethod as in any preceding enbodi ment,
further conprising an AP rec|aimng_the nmedium.n

respoise Asnethedas inggy ofsrrhediments, (ki3 Saghercapprising gu AP
B0 S dafkasBadfe. 69. A method as in any
precedi ng odi nment, further conprising an AP

recl ai m ng the mediumin response to detecting frame

errorg d ug rﬁ&ht)ﬁ_goh&’ﬁy' d'f‘énfwﬁiﬁentg P1- 7f‘w!l§€¥éih9ﬂn QS’ méludes

any prece g ment, further co i &gg
enadditione] figld avithin arftatien Tntrfild /bt lferﬂ@’/gﬁ cffad’a%n a
prior knowl edge of conditions in the wreless
conmuni cat i on s%st em 71. In a wreless comuni catl on
syst 6. codymetbpehgs imtany ehepbatiments Jd 6 wheseinan ARnclydes a
tRLHER ! RbePedTHHebd b1 Statiod A5 fief. Met hod for
ransmssion nanagenment of the wireless nmedium the
met hod conprising the AP configuring a Miltiple
Receiyuer Agg %ﬁ}iﬁ éﬁ%& bf Exﬁb&dﬁeﬂt%mﬁm«%hé%{ £8atdpedifies

Descri pt or rame to 1 nclude information
tiedtatkirnadcast faarbe vilbleetzansinittedatgpedified dosmlipktinegrpameters
€ ment 71,

Fad e %?é%%% Sq‘lrdﬁgaﬁﬁdt et %’tﬂgﬂ%t’ [rggrﬁlg ?h&tttﬂug g S‘P?“%"S* MVP/ PSAD
frame to a pI urallty of STAs. 73. A nethod as in any
of er¢§3d| gt?hozjasz&’a Vdf' %}Bﬁ&dﬁg%r?’l&hﬁghggﬁ?a bit specifies
successfully recel ving” an / PSAD frane
ahati a1l STAs au ¢he daredess comtomnidation mtemhould rOrgoginfegleer
|ntgrr32l %ast frame. -28 74. A nethod as in any of

SATERCS 273, further conprising an AP
transmtting the broadcast frame. 75. A nethod as in

any o’;Q € oz%'e 5d as in ]an;%f &ﬁﬁ&ﬁb@n%%% tvﬂ@eﬂgg%lt 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. Amethod 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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an additional field wwthin a Station Info field of the
MWP/ PSAD frane. 76. A nethod as in any of enbodi nents
71-75 wherein an AP includes a bit within a Reserved
field of a Station Info field. 77. A nethod as in any
of enbodi ments 71-76 wherein a bit specifies that a
broadcast franme will be transmtted at specified
downlink tinme paraneters and that STAB shoul d not go
i nt o 83. eefhepdethdd rof epdbodiment | &nwherein Anpgnteb indieptes, the
of . . . g
Ay R SP-p DR G T DUBLELR ol the BIORKaLt Shme e
temsmidttedait 0 sl eep node for the duration. 79. A method
as in any of enbodi ments 71-77 wherein a bit specifies
that selected STAB in the wireless comuni cation
syst edd. shduhethnd as igemiyof gnlyidioents Fb§3 wherein #reentry includes
duyation, . hod as in any of enbodinents 71-79
SFe ‘%r%{’e%%é%'g‘\%:‘gg' frame is an MVP/ PSAD frane. 81. A
met hod as in any of enbodi nents 71-80 wherein an AP
transggts, a br . : Rl
phasclb g2 A oot AR oF bARRUAEpl T S Ab AUy fther
it deisrinsoudife Tr Stard ©ffsat andTx Boratifuynibgded entry in
the MW/ PSAD franme. -29 83. The nethod of enbodi nent
82 wherein an entry indicates the Transmt (Tx) Start
Of f seg6.and fetiadr a¢ imany of entbedinidnds [Tl &ddehereirf STAe that

wi || transmitted 4 ' .
Ssset b ePs B Adkfas G prie AT Bafid b Byl Biecplngde during
rR€brosdtastfidiess. 85. A nethod as in any of

enbodi ments 71-84 wherein an entry further includes

i naccurate Tx Start O fset and Tx Duration entries.

86. AgTret RAadethsd bfinany ofEmbodindntsi1t86 Whergm anhAdR tansmits
STAs that. successfull tecei ve and decode
P ElsA TR B en i el BERasE 2B e ST fifase.

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. Amethod 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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t he broadcast frane. 87. A nmethod as in any of

enbodi nents 71-86 wherein an AP transmts a broadcast
frame between the uplink phase and the downlink phase.
88. A nethod as in any of enbodinents 71-87 wherein
the broadcast frame is a substantially identical

MWP/ PSAD frane to the previously transmtted MW/ PSAD

frame. 89. A nmethod as in any precedi er,rbiq(gi m?cri]it’ )
furtHd: cdmpethed fegtrammpissigp plapagemRpt pHoe gwediumina

G g&@%ﬁhﬂﬁaﬁé@é;ﬁ?@% %@ﬁ@?ﬁ]@'iﬁgsa Slur AR oPiBebRpoRtAPS) and

e perio e net hod of enbadi pent_ 89,
fauphutadity ofstpiionsi(FEAS), sh ST assesinted with 2 partiggfar -
i_nfornation i f _the _STA detects an id!e _period in t he
Wi rel ess communi cati on systemtransm ssi on nedi u%:st AP

exceelfl. ng Themghhed i fenphodiment| L, iarthey compgisgg 2
@E&d%ﬁ’mgqi Nﬁﬂt\%ﬁg g&&%&wm Pefi/Holer BhvehAgssgation

min a

Deptriptat am@&rszsdw@@eess %h%ﬁ%b%ﬁﬁ@%% e Skﬁﬂp

si@all ons é gﬁ% ﬁﬁﬁh@ﬁéﬁgitgp@d W th a particular
A%t%ﬁb%q é§ nme ﬁ%sg)g%%e odi ment 91, further
conprising a first AP configuring a Miultiple Receiver

Aggr egat e b a8 drfy o A99P S8AhbPBmprising a first
Descrs??pt of&wm?%yfo?gﬁngoﬁﬁtgﬁsschedul ed Uﬁ%nr??ga

ARaransmsittiog afl MMP(RIAD framefto ppluraliby ¢fTASTAS
associated with the first AP. 93. A nethod as in any

of enbodi nents 91-92, further conprising a first, AP
t r ans9d.t t iAnmetiod mmmmb@mwggw&fuﬁm qoprpssing pATA

94. . A net ' f o SIROH

1B MinipAEATBwal Uitbhddd for
RS Pﬂtgmgfp @?Aﬂ P@@é?@l ng a%ﬁg.ll\/l\/P;lv BSAD and
dréBTAI ning if the MW/ PSAD was i ntended for the STA
95. A nethod as in any of enbodi nents 91-94 wherein a

transmtter address (TA) field in the MW/ PSAD .
i ncl ugies tAhmetiodrasss anfy of embpdiments 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. Amethod as in any of embodiments 91-97 wherein a STA goes intoa

sleep mode.
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96. A nethod as in any of enbodi nents 91-95 wherein a
STAreads a TA field in a MW/ PSAD franme to determ ne
if an AP transmtting the MW/ PSAD frame is the AP
with which the STA is associated. 97. A nethod as in
any of enbodi nents 91-96 wherein a STA receiving an
MWP/ PSAD frane determ nes that an AP transmtting the
MW/ PSAD frane is not the AP with which the STA is
assocP@t edh method asieahy of exbodiments 9507 sthesrin geifiAsdoes not
91-. STA goes into a sleep node. -31 99. A
rét’ﬁ%dymgéﬁggﬁy of enbodi nents 91-97 wherein a STA
does not go into a sleep node. 100. A nmethod as in

any Of g @&%ﬁtﬁ i %189(? ieie{i@%ﬁeﬁt@ P hERASs DL reads the

val ue 1n ration 101. A nethod as 1 n any
ofalemiipedDweation 101fiddé wherein a STA receiving a

MWP/ PSAD frame determ nes that an AP transmtting the
MWP/ PSAD frane is the AP with which the STA is
associlet.ech metind sFiwameefiepdodimentpdiPGrehereirna STAseceiving

A/ EERE it diern QAP AD B e SRR B D tame
nie teodP sdth whizhyheSTAbawpeiatels 101- 102 wherein a STA
goes into sleep node during tinmes when it is not
schedul ed for downlink or uplink. 104. A nethod as in
any pil@z:edrhegnmhlmdd Dfnembpdﬁnmt heé)l wbeyein si K Aadegsfes the

fi
K?gﬂn g‘t’@%ﬁ%ﬁ%"éﬁmﬁg g]r egat | ong{&ig%rggﬁ? g]?e MMP/PSAD

(Mﬂé.PSAD) frame to poll for a block acknow edgenent
(BA) response frame and with schedul ed Upli nk

Transm ssion Tinme (ULT) information. 105. A nethod as
i n anyozpr e anbihng aesri‘nadiymﬁ etnbodiereatn 102 vherein a STA goes

?Sﬁ%I u{)‘#yc} ! ec 11¥1<eas% én 58 R8¢ gful%é‘ E%Bn;ﬂ &r@phnk

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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response franmes during their schedul ed uplink
transm ssion tines. 106. A nethod as in any preceding
enbodi ment wherein STAs that successfully receive and
decode the MW/ PSAD frame transmt only their BA
response franmes during their schedul ed uplink
transm ssion tines. -32 107. A nethod as in any
precedi ng enbodi nent, further conptisin AP ..
Er ansA0TL idhmesiodasdn ans REcediaE Frpediznt Togher merigng g
tm%ﬁﬁsﬁi&ﬁ?lah RAitid3 PN eesbdgaB she $T8s td hansmithdir BA
enbodi nent 107 wherein an additional poll nessage is
aiespavee frapee. 109, A nethod as in any preceding
enbodi nent, further conprising nonitoring the
Wi rel ess comruni cati on systemtransm ssi ,qgﬂi
110, AOkve(FRogueibod of caphpaispantly et SupsruHipnal pall preseee
CQRMEIPEhmé.€Cl ai M ng a wirel ess conmuni cati on system
transm ssion nedi um upon the detection of a
pre-defined event. 111. A nethod as in any of clains
109- 13fg W h&dtRod aP iR 28§ irBQdiRy &8boditnBEt, Fifber comprising
detecting frame errors during an uplink phase, 112. A
repmiteringsthe wirglgss §empEuaiqaion gystem tragsapesion yedium.
pre-defined event includes detecting collisions
between transnitted data in an uplink phase. 113. A
net hod1@s A methyd ef ie|aaymyeceding apbodiwent, fugther comprising
ol i minint LiniB&%h MIREH upon the
%%?%?%?§Q?9§$%§€?°114_‘%ﬁﬁggggggq%ointg?Ap) confiéhred
tdetentionof apre-definedevent. i n any precedi ng enbodi ment.
115. The AP of enbodi ment 114, further conprising a

recei ver. 116. An AP as in any of enmbodi nents 114-115,
f ur t hdill.c ohmethwidray in any phelaims 109 110vgipreina prardefipedygvent

| DeRAYs Sie RIRIM HE B Srs it mb B ufliflidgiBke. CONPr i SiNg a

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.
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processor in comunication with the receiver and the
transmtter. 118. An AP as in any of enbodi nents
114- 117 wherein a processor is configured to
configure a Multiple Receiver Aggregate

Mul ti - Pol/ Power Save Aggregation Descriptor

(MW/ PSAD) frame with schedul ed Uplink Transm ssion

Time (ULT) information for a plurality o TAB. 119,

A APLES 140 RyAsoR bR EReRs AL e gomDTsing o
HrO&ESR P coimunRBfibYWithdhb edelvaP 87 theXadddiitteRAD fr ame
to a plurality of STAB. 120. An AP as in any of

enbodi ments 114-119 wherein a processor is configured

t o NDRig OraAd AP M ihemGST AHINMNEA T 1AN1'BWHERIA a processor is
transm ssion nedium to detect whether ﬁ}gTé h]cp
toonfigured 1o sepfiare ad\ukiwleipeeives Aggmpaty Myl Fql/Power Save
%é@%%ﬁw&r% MME/PSADNrAfRe #%th! sthediide dqjdplﬁmmah@'ﬁm
F- erein a processor is configured to reclaim
tTEmMiH@Dé@@ﬂ%@ﬁﬁug¥@ﬁ@ﬂ@h6@§§ﬁgﬁ1transnssionnedium
122. A station (STA) configured to performa nethod as
in any of enbodinents 1-113. 123. The STA of )
embodili®ntAn AP asfipranyerf esthepinentn 414118 wWhptriR 2 DFocessox 1s
ShAnZSreh Bo ARYsRl STNE/PERD Frabteio Wplurdlity bISTAs.
conprfising a transmtter. 125. A STA as in any of
enbodi ments 122-124, further conprising a processor
I'n coxyyni i in a_processor is
tr ansirt dr AP A RERAERE 1100 WhErein 3 prosesso
1@afig@%d hmpriter the pinslass commpnicatiemndyistam @ansmispign megmm
i Rle ceicMar : eoak e Ny AR @olink
Pt R S R R e e
Uphnsnkissiomtisret ssion Tine (ULT) information. 127. A
STA as in any of enbodi nents 122-126 wherein a
processor is configured to determ ne the scheduled
ULT f a2l.t hen 8Plas ih2Biy of eBibhadimerts 1441120 fvhepdip @ preepssor 1s

1c%121ﬁégrzd ek a'mq tRe RI8EES M minTication system transmission medium.

poud

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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configured to transmt during its scheduled ULT. 129.
A STA as in any of enbodi nents 122-128 wherein a
processor is configured to nonitor the wrel ess
comuni cation systemtransm ssion nedium for idle
periods that exceed a pre-defined threshold. 130. A
STA as in any of enbodi nents 122-129 wherein a
processor is configured to transnmt uplink_ data after,

det eci®hg ARTAdIseingy Sembediments d€2rd29 herein 8 RIEISHE S
tx{%xﬁ%}%h% rbocive 3 NiiSHE Shockivan %@’gfegéﬁcﬂd}‘tﬁ-_ PdiMPower Save
( configured to performa nethod as in any of |
eﬂsﬁm&ﬁaﬂmnﬂ)gsmpiml\ﬂ\@&. SAP)Erapp Rifhschesdwlpddirhavk Trangmission
fd L Sk a receiver. 133. A WIRU as in any
d?h%ﬂgggﬁﬁgﬁégé%gg-132, further conprising a
transmtter. 134. A WIRU as in any of enbodiments

131- 135, fAGTReLS %ozﬁﬁ'r Sl dfnents 9953960 Wwhletkin a processor is
communi cation wth the recelver and the transmtter
-@bfigdred thdatFRuineshe schedyled Uldhfos thar®hds 131- 134
wherein a processor is configured to configure a

Mul tiple Receiver Aggregate Milti-Poll/Power Save .
Aggr ed28.i ok SDdsaxy inpargr of (euNPdivgny 182-44% Wiierdin §oMeeRSFE IS

Upl_j LS&I Q. T {pf ormation for other
\/v%&ﬁg&e%‘gp’%‘@@ﬁ@%%{]@%%&%%U%nbodi ments 131-135
wherein a processor is configured to transnmt an

MVP! P00 1L 818 L 0inOLllFts dififBdinent? foo Aol R o fhodor is

of e erein a processor 1s _
coonfigaed éeimbnitomsibl sirelésh eommnpeicetion systamytriapsmisgien medium

systemtr 1.SS1 0 |4 WRU as in any of
e%f) R%‘ﬁ‘?@%%ﬁe"f%& l\{/rvﬁlgar el ne%g%rg%%og%sor i s configured
to receive an MW/ PSAD w th schedul ed Upli nk

TransnisSsi e, (ULT) i.0f 1198). Sor i
I angolt KRRty e PughiR 132129 Wordt Hiptbedifor i
coonfipgted eatransihitaplink Hachafion detettingsaidbesidd 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.

- 182. 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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140. A WIRU as in any of enbodi ments 131-139 wherein a
processor is configured to nonitor the wreless
comuni cation systemtransm ssion nedium for idle
periods that exceed a pre-defined threshold. 141. A
WRU as in any of enbodi nents 131-140 wherein a
processor is configured to transmt uplink data after

detecting an idle period that exceeds pre-defined .
t hr esksdl dA WIRU. asdn @ny pﬁ@nboﬂmgptﬁég ﬂ'&€12 Fgerein a processor is

%rﬂ%%%cf’ﬁ)' QRAFRRAY STRNbleMRecBivit ABERESteMitLFbI/PoREr Save
met fod conpriSing: configuring a [ti Iiygﬁﬁﬁéver, )
AggregglaonsDeésgripor }ff@aﬁ/‘élthﬁfé’gé\é‘gé P ansmission
RERG (IR Ak YRR FADL WM h schedul ed Upl i nk

ransm ssion Tinme (ULT) information for each of a
plurality of stations (STAB); transmtting the

MVP/ PRAD fir F i i f13 5146 whefkth @ pibdeidod is
Mot e aASQA@R}é&t]%g%g%%iﬁdr%&gﬁ?i L e hodu! o
chrifjguaertitol transmyib en JMR/RSAD frame dp atiea Y BRUT-hat t he STA
is not transmtting during its scheduled ULT, waiting

a predeterm ned period before transmtting a recovery
f r ameldThad WAB L atdn any ebernbodigrenisHad 36 avhgrein a processoris

BB : G}ettini2ion Hhgi
B o et B SR chidaBloR SR Uddnison o
a point control function inter-frame spacing (PlFS)

peri oP?;S. 3. u@@%@g%% eﬁtﬁiﬂe%bs 141638 hebdif aVbdeEsoNE

frame 1 nc ration fie speci fying a duration
ebnfigured foorceivecar MMP/BSAR with srbeduled Uplink Jaersyision Time
g@ﬂg?gggn%tpf a wreless nedium the nethod

|S|ng.°Péceiving, at a station (STA), a Miltiple

Recei ver Aggregate
139. A WTRU as in any of embodiments 131-138 wherein a processor is

configured to transmit during its scheduled ULT.

140. AWTRU as in any 6f 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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Mul ti-Poll/Power Save Aggregation Descriptor

(MW/ PSAD) frame with schedul ed Uplink Transm ssion
Time (ULT) information, wherein a transmtter address
(TA) field in the MW/ PSAD i ncludes the address of an
AP; and decoding and extracting the ULT information
contained in the MW/ PSAD frane if the MW/ PSAD was
intended for the STA. 5. CTheémsethod of claim4 further
conprising: determ ning whether there is data to
transmt; 37 transmtting at the scheduled ULT in

response AOmetldd féettedniniissio® mamedenicdnerof 4 sisbidsa rhedium,
transm t; and receiving a recovery frame including
thegaethiod GOSN or mation in  response to the

determ na&dlﬁif%u&‘ﬁ%ta Mﬂﬁtﬁﬁle'ﬁac@ﬁefj Albardeatd MRINEPoll/Pker Save
The net hod claim4, wherein the STA reads the TA

Aggr@gati¢m tDrscriptae POAMTHPAAD) t draree erithe sohedpledp Pelink
. {

TRARASANF Bt (T othihioh fof B T/l B Halifls (STAS:
to extractransmittiggithe SIMBRID fidumerty the pdwalibopiBTAAP)
conpri sin oce r iagur.ed to. confi
Vol 11 pr e ReseBnDhRE K5 Pey ot BTl Frsf FRRALERE diseheduted

UAJgkge@at i on Descri ptor (MVP/ PSAD) frame with
schedul ed, Upl i nk Transm ssi on Ti T nformati
for a pl ulad FespoBte @ﬂaétenamf it e glitﬁ%rﬁ‘étl%fl?ﬁ Tapemitting
dlﬁ’ﬁﬁé % deRe S8 LAY &y AtihE (éofﬁ%HMtefrﬁl@ﬁ@i pESILBUfB@ transmitting
fied schedul ed ULT Infornati on when reclainmng a

a Mqowré'sfsame ghatripclades amodifiedeschedwep dil b infognatiomiogegover
@B frame to the plurality of STAB; and a
getlé'%iltgg&[r g nfigured to nonitor the wrel ess
conmmuni cati ons transm SSsi on rredl um to detect whether
one th Iur | it f. S ansm,ttin u
Ohe Era oTu ot ot oSipnd SrisTein, R BRubeEBtd PR i o
p&ihﬁc&ﬂtﬁﬂ&'ﬁh&ticﬁrmte& -frant bpscie® (FIFgUpedod.o transmit the

3. The method of claim 1, wherein the MMP/PSAD frame includes a
duration field specifying a duration of time for the ULT.

4. A method for transmission management of a wireless medium,
the method comprising:
receiving, at a station (STA), a Multiple Receiver Aggregate
Multi-Poll/Power Save Aggregation Descriptor (MMP/PSAD) frame with
scheduled Uplink Transmission Time (ULT) information, wherein a transmitter
address (TA) field in the MMP/PSAD includes the address of an AP; and
decoding and extracting the ULT information contained in the
MMP/PSAD frame if the MMP/PSAD was intended for the STA.
5. The method of claim 4 further comprising:

determining whether there is data to transmit;
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recovery franme in response to the STA not transmtting

during its scheduled ULT. 9. A station (STA)

conprising a receiver configured to receive a Miultiple

Recei ver Aggregate Milti-Poll/Power Save Aggregation

Descriptor (MW/ PSAD) frame with schedul ed Uplink

Transm ssion Tinme (ULT) information; a processor

poni gur eekah?ndm@' g&itarﬂﬂl/ee)fsbheahﬂed h&14t hiad uteagondeT to the

information fromt MVP/ PSAD. f or .t he STA and nonit or
defeyiingtioadhaehege isfata ke E0PBH 2Pnsni ssion nmedi um f or

i dl e peri pdsiiliah rE6668%r 2P el dhi RhedifishUeThalidmagiod in

determ ne whether there is data to transmt; and a
resperssrtotthe detesminajionddat thare inaodatadaortranymit-s

scheduled ULT in response to the determ nation that
there is data to transmt. 10. The STA of claim9

wher 8i n t Bbe tresthedof daim dswheneiththe SBAfrpedi thg TA feld in the

I i.t .uplink, data after,getecti.n ;.1 riod
MNEBERE il Bietahlind i ALT FbhBfeaich PhESRR' 2T
of claim9, wherein the receiver is further configured
to recei a recovery frane. incl udi difi ULT .
| ofrmt | She PREEL S0t & PHETSnder AT ERSh o gpite in a
AL D818 field e dMd@ tiRinkiARSMation39 O

8. An access point (AP) comprising:

a 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 a plurality of STAs,
and wait a predetermined period to configure a recovery frame including
modified scheduled ULT information when reclaiming a wireless medium;

a transmitter configured to transmit the MMP/PSAD frame to the
plurality of STAs; and

a detector configured to monitor the wireless communications
transmission medium to detect whether one of the plurality of STAs is
transmitting during the STA's scheduled uplink transmission time,

wherein the transmitter is further configured to transmit the
recovery frame in response to the STA not transmitting during its scheduled

ULT.

9. A station (STA) comprising:

a receiver configured to receive a Multiple Receiver Aggregate
Multi-Poll/Power Save Aggregation Descriptor (MMP/PSAD) frame with
scheduled Uplink Transmission Time (ULT) information;

a processor configured to decode and extract the scheduled ULT

information from the MMP/PSAD for the STA and monitor a wireless
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communication transmission medium for idle periods that exceed a pre-defined
threshold, and determine whether there is data to transmit; and
a transmitter configured to transmit during its scheduled ULT in

response to the determination that there is data to transmit.

10.  The STA of claim 9 wherein the transmitter is further configured
to transmit uplink data after detecting an idle period that exceeds the pre-

defined threshold.
11. The STA of claim 9, wherein the receiver is further configured to

receive a recovery frame including modified ULT information in response to the

determination that there is no data to transmit.
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