TRANSM SSI ONS TO MULTI PLE STATI ONS | N W RELESS

COVMUNI CATI ON SYSTEMS CROSS- REFERENCE [ 0001] This
wappkiocavt on clains the benefit of U S. Provi sPONEE2007/084863

Application Serial No. 60/866,038, filed Novenber 15,

2006, and entitled "TRANSM SSI ONS TO MULTI PLE STATI ONS

I N WRELESS COVMUNI CATI ON SYSTEMS, " the entirety of

whi ch is incorporated herein by reference. BACKGROUND
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[0003] Wireless communication systems, such as ereless Local Area Network
(WLAN) systems, are widely deployed to provide various communication services; for
instance, voice, video, packet data, broadcast, and messaging services may be provided
via such wireless communication systems. These systems may be multiple-access
systems that are capable of supporting communication for multiple terminals by sharing
available system resources. Examples of such multiple-access systems include Code
Division Multiple Access (CDMA) systems, Time Division Multiple Access (TDMA)
systems, Frequency Division Multiple Access (FDMA) systems, and Orthogonal
Frequency Division Multiple Access (OFDMA) systems.

[0004] Devices in a WLAN system can access channels for communication
using a variety of channel access modes. These include controlled channel access
modes, such as Hybrid Coordination Function (HCF) Controlled Channel Access
(HCCA), and contention-based channel access modes, such as Enhanced Distributed
Channel Access (EDCA). By accessing a channel, a device can establish a transmission

opportunity (TXOP) for communicating with other devices using the channel. Network

efficiency can be improved by allowing transmissions to multiple devices in a single



efficiency can be inproved by allow ng transm ssions

to nultiple devices in a singleTXOP established by a
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mul tiple devices in a single TXOP are not provided in

many W rel ess conmmuni cati on systens. Thus, there

exists a need for efficient techniques for conducting

transm ssions to nultiple devices in a wirel ess

conmuni cati on system SUMVARY [0005] The foll ow ng
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detail ed description that Jj nted | ater. [0006]
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and an address of the second user; receiving a clear-to-send frame from the second user
responsive to the request-to-send frame; and transmitting data to the second user.
[0007] Another aspect relates to a wireless communications apparatus that can
comprise a memory that stores data relating to an address of the wireless
communications apparatus and a transmission opportunity (TXOP) duration. The
wireless communications apparatus can further comprise a processor configured to
transmit at least one of a clear-to-send message or a request-to-send message to one or
more stations, the at least one message comprises the address of the wireless

communications apparatus; transmit respective request-to-send messages indicating the



transmt at | east one of a clear-to-send nessage or a

request-to-send nessage to one or nore stations, the
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Wi rel ess communi cati ons apparatus; transmt respective

request -t o-send nessages indicating theaddress of the

W rel ess communi cati on apparaBus to respective

stations; receive respective clear-to-send nessages

fromthe respective stations; and transmt data to the
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during a transmission period. The instructions can comprise establishing a transmission
opportunity at least in part by transmitting a message to one or more stations in the
plurality of stations that specifics a transmitter address and a length of the transmission
period; transmitting request-to-send messages to respective stations in the plurality of
stations; receiving clear-to-send messages from the respective stations in response to the
request-to-send messages; and communicating data to the respective stations.

[0011] According to an additional aspect, a method for initiating and conducting
communication in a wireless communication system is described herein. The method

can comprise detecting one or more clear-to-send frames or request-to-send frames, the



period; transmtting request-to-send nessages to

respective stations in the plurality of stations;
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stations in response to the request-to-send nessages;
and comuni cating data to the respective stations.

[0011] According to an additienal aspect, a nethod for
initiating and conducting communication in a wreless
comuni cation systemis described herein. The mnethod
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transmission interval durations; means for receiving a request-to-send frame subsequent

to the detecting one or more of a clear-to-send frame and a request-to-send frame;
means for comparing an address of a station that transmitted the request-to-send frame
with the transmitter address; and means for transmitting a clear-to-send frame to the
station that transmitted the request-to-send frame if the address of the station that
transmitted the request-to-send frame is the same as the transmitter address.

[0014] Still another aspect relates to a computer-readable medium, which can
comprise code for causing a computer to detect a message that establishes a

transmission opportunity; code for causing a computer to receive a request message



transm ssion interval durations; neans for receiving a

request-to-send frane subsequent to the detecting one
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frame; nmeans for conparing an address of a station

that transmtted the request-to-send frame with the

transmtter address; and neans for transmtting a

clear-to-send franme to the station that transmtted

the request-to-send frame if the address of the
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various aspects set forth herein.

[0018] FIGS. 2A-2C illustrate operation of an example system for
communicating with multiple stations during a transmission opportunity in accordance
with various aspects.

[0019] FIGS. 3A-3C illustrate operation of an example system for
communicating with multiple stations during a transmission opportunity in accordance

with various aspects.



BRI EF DESCRI PTI ON OF THE DRAW NGS [0017] FIG 1
illustrates a wirel ess communi cati on network in
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[0018] FIGS. 2A-2C illustrate operation of an exanple
system for conmunicating with nmultiple stations during
a transm ssion opportunity ingaccordance with various
aspects. [0019] FIGS. 3A-3C illustrate operation of an
exanpl e system for comunicating with nmultiple
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opportunity in accordance wth various aspects. [0027]
#Mp&tsll is a bl ock di agram of an apparatus that

[(ﬂﬁki | tat elél(g.nliotiis g%io%ﬂ d(i)e{grgm of a system that facilitates communication
with one or more base stations and/or terminals during a transmission opportunity in
accordance with various aspects.

[0027] FIG. 11 is a block diagram of an apparatus that facilitates initiation of a
transmission opportunity and communication with multiple devices during the
transmission opportunity.

[0028] FIG. 12 is a block diagram of an apparatus that facilitates determining
communication intervals associated with a transmission opportunity and communicating

with the holder of the transmission opportunity.

DETAILED DESCRIPTION
[0029] Various aspects of the claimed subject matter are now described with
reference to the drawings, wherein like reference numerals are used to refer to like
elements throughout. In the following description, for purposes of explanation,
numerous specific details are set forth in order to provide a thorough understanding of

one or more aspects. It may be evident, however, that such aspect(s) may be practiced



transm ssion opportunity and comruni cation with
mul tiple devices during the transm ssion opportunity.
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can be a self contained device such as a personal digital assistant (PDA). A wireless
terminal can also be called a system, a subscriber unit, a subscriber station, mobile
station, mobile, remote station, access point, remote terminal, access terminal, user
terminal, user agent, user device, or user equipment. A wireless terminal can be a
subscriber station, wireless device, cellular telephone, PCS telephone, cordless
telephone, a Session Initiation Protocol (SIP) phone, a wireless local loop (WLL)
station, a personal digital assistant (PDA), a handheld device having wireless
connection capability, or other processing device connected to a wireless modem. A
base station (e.g., access point) can refer to a device in an access network that

communicates over the air-interface, through one or more sectors, with wireless

terminals. The base station can act as a router between the wireless terminal and the rest



wirel ess termnal and/or a base station. A wireless
termnal can refer to a device providing voice and/or
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be connected to a conputing device such as a | aptop
conmput er or desktop conmputer, or it can be a self
cont ai ned devi ce such as a pegsonal digital assistant
(PDA). Awreless termnal can also be called a
system a subscriber unit, a subscriber station,
SERL b &ec! @étéjvenﬁ WP dafi unJl&([EoeIneInFetn?ét PRSlocA¢AS e RRL Mty
renote termn access termnal, user term'na
agﬁfnttmgusmwdem -neerfaoe frases tocldfupapkasit Thebase selies 3150 coordinates

t er m nal 121 gg a subpscri ber. stati on, wrel ess device,
PaPgsMet oletiOnEss £OT thea indFiE¥kone, cordl ess t el ephone,

@0§2f8' on Mykddvat, vaRodR Bb&GObr felufds dREQMBd hereW dagliRSS
ocal loop (W.LL) station, a personal digital assistant
nRDAnented hamlhéﬂlocl dewiate, haatinlg ma@uétsglr@wn@ stendand
capabi essi ng.devi ce ted.t
iEB b Bh e iR SRR, P u RRT TG er® as used
E&@BinMi§ {iRénde® tRerbOMipa s d FonAfut@GHeSEmNRENRIbK: ﬂrdsmtany computer-
conmuni cates over the air-interface, through one or
reedable detien: sarrigl, 1ok nvidide | Fios exaraplai wmmlterT aplggwedia can include
ny I

et B0 et MR e GRS HM, TR Bk amapneti
btrips. uc)IEbpalroall didlsragt compic@dak (CDR) dlgedlmfsktilemysk (DVD)...), smart
convertln received air-interface frames to IP
erigteend flaghpewasedaios (6% @dotichdididytes: managenent

03§]§)t ri buVﬁﬁo&sOJs LAEwAl be gtrégé?lrtgdalﬁ%rg{s%%%te&@fh%P%ﬁ include a

arious aspects o features descri bed herein can
nupberod ﬁbede&asompmremtsodl,odalpgamdtthfshkeo rIt mrto be hada$tood and

manuf.act yr e _usi ng st andard anm ng .and/ or
RGeS G SRR S E PR LR A PR 56 components,
FRAIACHY BRd/oASanURR ﬂlc‘ﬁﬁfeedllrbf't& Vi @R AR JoR BB GABRASSer@
conputer program accessi bl e from any conput er r eadabl e
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appreciated that access point 110 and stations 112-1 16 can have any number of antennas

for communication in network 100.

[0035] In accordance with one aspect, a station 112-116 is a device that can
communicate with one or more other stations 112-116 and/or access points 110 via a
wireless medium. Stations 112-116 can be dispersed throughout network 100 and can
be stationary or mobile. By way of non-limiting example, a station can also be called,
and can contain some or all of the functionality of, a terminal, an access terminal, a user
terminal, a mobile station, a mobile, a remote station, a user equipment (UE), a user

device, a user agent, a subscriber station, a subscriber unit, and so on. Further, a station



di scussed in connection wth the figures. A
conbi nation of these approaches can al so be used.
w(Q 2@84a¢12Ref erring now to the drawi ngs, Fig. 1 PGI/ES2007/084863
bl ock di agram of a w reless comuni cati on network 100
i n accordance with various aspects set forth herein.
In one exanple, wreless network 100 i ncl udes an
access point (AP) 110 and rmultiple stations (STAs)
112-116. Wile only one access point 110 and three
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or nobile. By way of non- limting exanple, a station

eancialed ovithehe agaeesdpointnld Oc By wohefaipacifie msangpleain acgessREnt can
i it f . term : - ] gl

P AP, eRon @yt UL cg 3R AREESAHLAT Diydion. o b
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agent, a subscriber station, a subscriber unit, and so
D19 s netyodk B0 a9 Can co@mEIngafq ‘M’IﬂéPt%ﬁh gces gia data network

dl ess phone, a Session Initiation Protocol (SIP)
phone, a wireless local loop (WL) station, a handheld
37 ce, a Wi orel axsspbevystan 160 peysiwhad omhi gjirhade multiple-access

assi stant, (PDA)., | a conput e C i

HomER uth i ¢ fibs Sempabea ey (hSafa” BE e TPyA, FOMA.
ATDNPL Vsindl[VPriB! B¥RIA (SCWDMEA £ 38dRPERKE yitaBlcGRINBPR-acBess
cancorder, a webcam ete.), and/or another appropriate

seheince. TPOOS6]ilizas taec v BamovulipteningridDRd), wdisysare transarissions for
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110. By way of specific exanple, an_access point can
diffecn crmanalet20 sip artbegenebzaddivrirasmidting ingdifferpnt fraguency
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are sent in the same time interval or frequency sub-carrier. OFDMA utilizes Orthogonal
Frequency Division Multiplexing (OFDM), and SC-FDMA utilizes Single-Carrier
Frequency Division Multiplexing (SC-FDM). OFDM and SC-FDM can partition the
system bandwidth into multiple orthogonal subcarriers (e.g., tones, bins, ...), each of
which may be modulated with data. Typically, modulation symbols are sent in the
frequency domain with OFDM and in the time domain with SC-FDM. Additionally
and/or alternatively, the system bandwidth can be divided into one or more frequency

carriers, each of which may contain one or more subcarriers. System 100 may also

utilize a combination of multiple-access schemes, such as OFDMA and CDMA.



[0037] In one exanple, system 100 may utilize one or

nore mnul tipl e-access schenes, such as Carrier Sense
woRiosiopl2e2 Access (CSMA), CDVA, TDMVA, FDVA, OFDMA/US2007/084863

Single-Carrier FDVA (SC-FDVA), and/or other suitable

mul ti pl e-access schenes. TDVA utilizes tinme division

mul tiplexing (TDM, wherein trjansm ssions for

different termnals 120 are orthogonalized by

transmtting in di fferent time intervals. FDVA
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contain one or nore subcarriers. System 100 may al so
defided zhamet acdbssabdoin Fohamet Dighibutad Chesnd dlverms $EDE WO hwhich

e opEP i eanTyira RO EDE BB nah £ Heiraed Pistibued
Ph&RATRLiEn FARCtRAIERT f)P@hl'aﬁ worlleyBadséd &4 CEREA bﬁ)}lelp]%ﬁ‘ dTHe second

l'ist of paranmeters for operation in a network forned
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at i ns 11 116 are w thin the Govera
Eb @l ARern oo TR B bbbt i W84 eDCA
ESBY dised B dbihoisesh dint 116 addgtatldis 10211 19%&@&@5 HCCA is typically
synchroni zation and associate with access point 110.
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w thin network 100 bamgl on a chan Loé)access node
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Eﬁ’fcwncy can be greatly improved in both contention-based and controlled channel
access modes when a device is allowed to conduct multiple transmissions in a single
TXOP. However, while methods of achieving this exist for controlled channel access
modes, efficient methods do not exist for contention-based channel access.
Furthermore, in a network utilizing a contention-based channel access mode such as
EDCA, there has not conventionally been a mechanism by which a Request to
Send/Clear to Send (RTS/CTS) exchange can be conducted with multiple stations in a
TXOP. Thus, to overcome these deficiencies, access point 110 and/or stations 112-116

can utilize one or more techniques described in accordance with various aspects herein



exanpl e, controlled or contention-based. By way of
specific, non-limting exanple, the IEEE 802.1 1

W@ eovsnei2eat i on st andard defines two nodes of cPEIg1007/084863
access. The first defined channel access node is
Enhanced Di stri buted Channel Access (EDCA), which is a
controll ed channel access nodd. EDCA is an extension
to the |l egacy Distributed Coordination Function (DCF),
whi ch wor ks based on CSMA principles. The second
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16 can utilize one or nore techni ques described in

frewo edcnoge wiquinaga oy cagpeushs: teewetknthereals nowonventional
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Eene irtddc¥rdahfe With 8hyvapkceighve N é‘[ﬁiﬁéy@epﬁfeaﬁdn@m b@®hich RTS
access point is allowed to reserve conmuni cati on

pk QP damog skmbe usedmvigompltiptovieteans i p singlsE3eA HXOP. By using
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he "access
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statjions that detect the CF-poll can, thenggfdate their
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sent from an access point 110 over the 2.4 GHz ISM (Industrial, Scientific, and

Medical) band using a DSSS/CCK (Direct-Sequence Spread Spectrum/Complimentary
Code Keying) waveform. As a result of sending an initial RTS and/or CTS frame, the
NAYV of all stations served by the access point 110 can be set. Subsequent RTS/CTS
frames can then be sent using an HT waveform to exchange sounding and/or rate
information, to check for the presence of the intended recipient, and/or for other suitable
uses. Such a transmission scheme is useful in power save cases, where the RTS and/or
CTS frames provide a quick check of the current power save status of a specified

station.



poll ed TXOPs. Typically, although the NAV of a given
station is set by the CF-poll issued by the access
W@oi0sN61281 at i ons are nonet hel ess al | owed to r eREDO/DTD084863

further RTS/CTS franes or CF-polls sent thereto. This
mechani sm hel ps the access point to reserve a TXOP

| arge enough to service all stations for which data is

to be transmtted and to use the reserved TXOP for
transm ssion to individual stations. [0042] Simlarly,
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reci pient, and/or for other suitable uses. Such a

permradlyi ig shaoart, slechsstref statians @20 Iscivad ppwesesspaint Tlidsiescferred to as

re the RTS.and/ fr ames. vi de a qui ck check
ﬁg%tafﬁees%tﬁﬂ“rSé’mlcep%\ﬁlgésgséc%%sgpﬁlgpgﬁ)‘a speci fi ed
fi0akj on. [ ORAdde dxia@ple, 2dbedpdiht Ut danksraBip@raal XOR byf an
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R e s S T el
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of the frame. Additionally, access point 210 can determine a desired TXOP duration
212 and communicate this information in a duration field of the CTS-to-self frame 230.
In one example, access point 210 can determine a TXOP duration 212 by determining a
time period that is sufficient to cover the time required to transmit any data frames
pending for stations 220 in system 200 and the respective responses from the stations
220. Alternatively, access point 210 can set the TXOP duration 212 to the maximum
duration allowed for a TXOP for a given access class based on which communication
will be performed. Further, access point 210 can determine multiple TXOP durations

212 corresponding to respective transmission classes, each of which can be identified in

the CTS-to-self frame 230.



system 200 can include any nunber of access points 210
and/ or stations 220. Further, access points 210 and/or

wG@r@siens2 220 can communi cate within syst em 20PCT/E52997/084863

any nunber of antennas. [0045] In accordance with one
aspect, system 200 can operate using a
contention-based channel accelss node such as EDCA,
wher ei n access point 210 and/or another device in
syst em 200 obtai ns conmuni cati on resources based on

Wﬁ]pp“ ”ChPeln% er &arh b Fllﬁ‘gtatl&ilzfﬁ%tﬁé BBS%f'abéEisé fé&ﬂt 210,
a nec anlsm ustrated in Figs. 2A-2B by
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used herein and generally in the art, the set
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%ﬁ?@rezgiﬁsaf%%éﬁqu%@ gﬁ%ﬁéﬂ access point 210 can

gm ugp! i sh AfEXER if}alCmitiSaion NQustrafeli Syt Kig SEA factés8 pBint 210
30 as an initial frame in the TXOP as iIIustrated y

cangsenQRTSAfrmM@ -te andiviiva eationn220ags iHestedrdRINTigatBd
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a@&eﬁﬁgmedl nbt td l&pbfﬂd toR S tflamet sanduiihg tic T@C{dP edth (TRJrames, as
and recipi ent  address (RA% fields of the fra

D diffanarquid indrBs engRing rass DS SRt sinHkctsd dhadge g TXOP.
%@E &um&l' g% fﬂgﬁgﬁ%@to%%ew;&m R IBhdrAGsibd to

raflon t o- sel 230. In one
sutons| the aa«mepsmpma}n teq@ir chametif@nmukine fadBaGHrom stations, such

duratjo 2 term ti d. t.hat

SR ranet pa Spling: R i SRR ARs R Ersayions. 1f
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the respective responses fromthe stations

poinecanaci seell ysquags g ogsibiacit inRTS frames end ﬂlh@fqrxd}ieﬂ with no

duration, 21 maxi.oum.dur atf.on a

B g o ik e R 6 UM ECLEO TR Bl Afeidhey of
ESHVRHIb AR h QR Mbpdrath, Pefafion IZE@canl:ﬂéEﬁdhafto AR RIS BarfOR 41 sent by
210 can determ ne nultiple TXOP durations 212

therhokdsp ehal TR & ﬁOEQWéc Qns pERvhsn o RdSdeues240iy gppeived
A
BS5e QﬂO a¢ d@ssnipoihetaddids olhodeviee thavicngthe RISSfrtime 260 f The
gtgtlon 220 coanftlrlgnnéhae(c:lg (alsesad%?elsgl tof t :eL(c)iew(c:g t atS seetnt thteSR”PéA\Xame %40 against
the TXOP holder address 224 saved by the station 220. If the addresses do not match,
the station can disregard the RTS frame 240. Alternatively, if the addresses match, the
station can respond to the RTS frame 240 with a CTS frame 250 after a Short Inter
Frame Spacing (SIFS) period. In one example, a CTS frame 250 is sent by a station 220
without regard for and without resetting its NAV 222.

[0049] In one example, an RTS frame 240 transmitted by access point 210 can
include a request for feedback from the target station 220 of the RTS frame 240. In
response, a CTS frame 250 transmitted by the target station 220 can include the desired
feedback. Subsequently, access point 210 can transmit data frames for the target station

220 following the RTS/CTS exchange illustrated in Fig. 2B. Any feedback and/or other



based on the TXOP duration 212 determ ned by access
poi nt 210 and enbedded in the CTS-to-self frane 230.
WO pooatiehi20z on, each station 220 can al so obt ai nPETTESIADE4863

address of access point 210 fromthe RA and/or TA

fields of the CTS-to-self frame 230 and save this

address as a current TXOP holder address 224. [0048]
After the initial comrunication illustrated by Fig.

2A, access point 210 can send RTS frames 240 to

[P&hl\ﬁltlghl gt)taﬁeatffo%] gle%gl%/ ey Steht%(é:’ashgg aO¥%ufiliBe aﬁ&rate feedback,

&onvent i ona tions w an access pol nt
amebcosmirbnacaks pagnidlili fogthas (FXCRiISn. do laf:cogdaned m‘d:tonbcaspect

r nd to RTS franes sent. durin the TXOP W CTS..
R&Sﬁi&sd xeBarses o { BREeeqouFs. Read EtﬁttraBWB’é?lﬂﬁs SonEbtinue as
ﬁﬂtﬁ@Mﬁ@P%{a%hs&ﬁ'wng&Q QHH& QPO Hytdener tiered XaFone example,
However, if an acceSs point is configured to use

Heorh G2 ficay détorming amsmilXDhas teon stsat drdns exmh?@l tyodeelgng their

gels%fic’t[%gg%%ﬁ@# a}ﬁor ,cég%ﬂp eeoélgg%mr%aga&%ﬁ% Efq Is QI or counts

86 & @nhd Mat@&mwdaﬁtdetemnﬁrfhmh@aﬁrefnorrms sibabrigensctive and
If the stations are configured to never respond to RTS

eansaveerdingly rgctdts TREPP holer addsess S2poltrihowldMiappiseiatpd that after a

PR Gl R EERART L AL iR A PRES (B AEERZRSint 210 tha

béit &g TEXOP S tiamesmotite TRIOP liéddradémeses 024 atathy statioey B0 have
networ k operation, a station 220 can respond to an RTS
becaeseP40 sent by the hol der of a TXOP as follows. In

Ejt’(},gt FX aer| %qnuﬁ&tﬁ-ﬁgg&ﬁﬁg% t7Aine20b ©F fhy e s nsasent and

on 22 ur| ng a station 220 can c
tdoeivddby aehctess pdilteduRTS af TR0 a@ dQustrated by digs. 2A-2h eAs illustrated

B ese LR Jpvice ot sonko e TS LEage. 2100 ThE i
tRaisSeMhe hot@sdomd Nake t%@cc@&aﬁo‘i‘ﬁtcaﬁ Eﬁ‘ch—E irQlfEi@dcs 240 and

address 224 saved by the station 220. If the addresses
€3 Srfotmasa50 hwitht veeiows stefions, basad ah syhigjadada traiéHRSSS)rfSrcambe

240, tiyv if the addresses match, the
g?néiPFAﬂ gﬁﬁ ét%ﬁ%%d to the RTS frame 240 with a CTS
foosme 250 midse3ABCHNQEate BhEhtidT SR afeating cXBhHShystem 300 for

period. In one exanple, a CIS frame 250 is sent by a
eQrAmUBARIEDWh PHGURIC slatarsh 20ghragd Nt SN OpRATYitYg As

ﬁuﬁtrw P‘fﬁiés 19 gﬁgl skl SO pd %é?gﬂﬂhg an Q&e%}&rﬁﬁ%a %rgﬂtlple

By acecess poin can a request
ﬁt@ﬁoﬂs&ﬁ@bﬂ@lslrﬁlﬂ@ﬂmatnlner foafgetn 200atWile @&codsspbint R]'(Sand two
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include any number of access points 310 and/or stations 320. Further, access points 310
and/or stations 320 can communicate within system 300 using any number of antennas.
System 300 can also operate using a contention-based channel access mode such as
EDCA in a similar manner to system 200.

[0052] In accordance with one aspect, access point 310 can establish a TXOP by
conducting an RTS/CTS exchange with one or more stations 320 as illustrated by Fig.
3A. More specifically, access point 310 can transmit an RTS frame 330 to one or more
stations 320, and in response the station(s) 320 can respond with CTS frame(s) 335. It
should be appreciated that the number and/or identity of stations 320 to which access

point 310 transmits an initial RTS frame 330 can be determined by access point 310 in



f eedback. Subsequently, access point 210 can transmt
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310 coordinates and conducts transmissions to stations 320 during a TXOP can be
similar to the procedure utilized in system 200 as described with regard to Fig. 2B. For
example, access point 310 can communicate an RTS frame 340 to a station 320 for
which data is to be transmitted. Upon receiving the RTS frame 340, the target station
320 can check the TA field of the RTS frame 340 to determine the address of the device
that sent the RTS frame 340. If this address does not match the TXOP holder address
324 saved by the station 320, the station 320 can elect not to respond to the RTS frame
340. In contrast, if the addresses are determined to match, the station 320 can respond
to the RTS frame 340 with a CTS frame 350 after a SIFS time period. The CTS frame

350 can be sent by the station 320, for example, without regard for and without resetting



conducting an RTS/ CTS exchange wth one or nore
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AES&T hﬁf;gn%{ RofERatd pBﬁltf jlﬂ), afPond @ more Direct Link Setup (DLS)
stations 430. While only one access point 420 and one DLS station 430 are illustrated
in Fig. 4, however, it should be appreciated that system 400 can include any number of
access points 420 and/or DLS stations 430.

[0058] In accordance with one aspect, a station 410 can establish a TXOP for
communication with one or more access points 420 and/or DLS stations 430 using
similar techniques to those illustrated by systems 200 and 300. In one example, system
400 can operate using a contention-based channel access mode such as EDCA. In such
a system, a station 410 may desire to communicate data to multiple stations during a

single TXOP. For example, as illustrated in system 400, transmitting station 410 may
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during the established TXOP. [0057] Fig. 4 is a block
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Fransm ssi on opportunity In

NAYV 422 based on the TXOP duration 412. Access point 420 can also set its TXOP
holder address 424 based on the MAC address of transmitting station 410. Further, each
station 430 in the BSS of access point 420 other than transmitting station 410 can be
configured to detect initial RTS/CTS exchanges involving access point 420. Upon
detecting such an exchange, a station 430 can also set its NAV 432 and TXOP holder
address 434 in a similar manner to access point 420. It should be appreciated that, by

configuring stations 430 to detect CTS frames communicated by access point 420, any

potential hidden node problems can be climinated as some stations 430 within the BSS
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address of the RTS message transmitted at time 506 and its stored TXOP holder
address. If these addresses match, STA-A sends a CTS message back to AP at time 508

i‘ﬂfl'a2 sounding

after SIFS time. The CTS message can include the sounding and rate feedback
requested in the RTS message. Based on the RTS/CTS exchange at times 506-508, AP
and STA-A can exchange data at time 510. Steering vectors and/or rate information
derived from the RTS/CTS exchange at times 506-508 can be used in the data
communication.

[0065] Next, at time 512, AP sends an RTS message to STA-B with a sounding
and rate feedback request. STA-B can then compare the TA address of the RTS
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TXOP for communication with multiple users in a wireless communication system. As
illustrated by Fig. 6, a TXOP can be established either as described at block 602 or as
described at blocks 604-606. Accordingly, in one example methodology 600 can begin
at block 602, wherein a CTS-to-self frame (e.g., a CTS-to-self frame 230) that specifies
a desired transmission interval (e.g., TXOP duration 212). In one example, a CTS-to-
self frame can be communicated at block 602 by transmitting a CTS frame that specifies
the MAC address of an entity performing methodology 600 in both the transmitter
address (TA) and recipient address (RA) fields of the CTS frame. By transmitting a
CTS-to-self frame in this manner, the entity performing methodology 600 can

unilaterally establish a TXOP within a system in which the entity operates. In another
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alternative, multiple transmission intervals can be specified at blocks 602-604 for
respective transmission classes.

[0070] After TXOP initialization as illustrated at block 602 and/or blocks 604-
606, a device performing methodology 600 can then utilize the newly established TXOP
to communicate with one or more other devices. Accordingly, upon completing the acts
described at block 602 and/or blocks 604-606, methodology 600 can proceed to block
608, wherein an RTS frame (e.g., an RTS frame 240 or 340) is transmitted to a second

network device. It should be appreciated that, while blocks 604-606 refer to a “first
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described at blocks 608-612 can repeat for multiple network devices during the TXOP

until the TXOP is reset or has expired.

[0073] Figs. 7A-7B illustrate a methodology 700 for determining intervals
associated with a transmission opportunity for communication in a wireless
communication system. It is to be appreciated that methodology 700 can be performed
by, for example, an access point, a station, and/or any other appropriate entity in a
wireless communication system. In accordance with one aspect, methodology 700 can

begin by detecting that a TXOP has been established and determining a duration and
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tar thn slmlssthantsattsmlttdrdeths ®denflarde vt tdeck Eﬁ)- Wayne example, an entity
performing methodology 700 can infer from the RTS frame received at block 720 that a
TXOP has been established. As a result, the NAV of the entity can be set at block 724
based on a specified TXOP interval. In one example, the TXOP interval can be
determined by the TXOP holder and specified in the RTS frame received at block 720.
Alternatively, the TXOP interval can be determined by the entity performing
methodology 700 and provided to the TXOP holder in the CTS frame transmitted at
block 722. Next, at block 726, the TXOP holder address can be set to the MAC address

of the device that transmitted the RTS frame at block 720 by, for example, identifying a
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[0077] As shown in Fig. 7B, upon completing the acts described at blocks 714,
726, or 734, methodology 700 can proceed to block 740 to attempt to detect an RTS
frame. At block 742, it is then determined whether an RTS frame has been received. If
it is determined that an RTS frame has not been received, methodology 700 can proceed
to block 750 as will be discussed in more detail infra. In contrast, if it is determined
that an RTS frame has not been received, methodology 700 can proceed to block 744,
wherein the address of the entity that transmitted the RTS frame, as given by the TA
field of the RTS frame, is compared to the TXOP holder address set at block 714, 726,
or 734. If it is determined at block 744 that the TA field of the RTS frame matches the
TXOP holder address, then the entity performing methodology 700 can infer that the



CTS-to-self frame is received froma device in a

network in which the entity perform ng nethodol ogy 700
wop®satrs2 Fromthis CTS-to-self frame, the eneCT/yS2007/084863

perform ng net hodol ogy 700 can infer that a TXOP has

been established. Further, the CIS-to-self frane

received at block 710 can comdain information relating

to the TXOP, such as a TXOP interval specifying the

duration of the TXOP for one or nore transn ssion
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methodology 700 concludes at block 752, wherein the entity performing methodology

700 clears its stored TXOP holder address. Otherwise, methodology 700 can return to
block 740 to attempt to detect an RTS frame.

[0079] Referring now to Fig. 8, a block diagram illustrating an example wireless
communication system 800 in which one or more embodiments described herein can
function is provided. In one example, system 800 is a multiple-input multiple-output
(MIMO) system that includes stations 120 and 122, wherein station 120 is equipped
with multiple (T) antennas, and station 122 is equipped with multiple (R) antennas. It
should be appreciated, however, that stations 120 and/or 122 could also be applied to a
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nmet hodol ogy 700 has successfully been configured for
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700 can proceed to block 740 as illustrated in Fig.
7B. [0076] As Fig. 7A additionally illustrates,
met hodol ogy 700 can alternatidfely begin at bl ock 730,
wherein a RTS/ CTS franme exchange between network
devices is detected. In accordance with one aspect, a
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detection on the received symbols and provide data symbol estimates. An RX data
processor 858 can further process (e.g., deinterleave and decode) the data symbol
estimates and provide decoded data to a data sink 860.

[0082] In accordance with another aspect, transmission from station 122 to
station 120 can also be conducted by first processing traffic data from a data source 862
and other data from a controller 870 at a TX data processor 864. The processed data
can be multiplexed with pilot symbols, spatially processed by a TX spatial processor
866, and further processed by up to R transceivers 854a through 854r to generate up to

R modulated signals that can be transmitted via antennas 852a through 852r. At station

120, the modulated signals from station 122 can be received by T antennas 120a



field of the RTS franme, is conpared to the TXOP hol der
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frame matches the TXOP hol der address, then the entity
perform ng net hodol ogy 700 can infer that theTXOP

hol der has transmtted the RTX% franme. Accordingly,

nmet hodol ogy 700 can proceed to block 746, where a CTS
franme is transmtted back to the device that sent the
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access point 902 can employ processor 914 to perform methodologies 600, 700, and/or
other appropriate methodologies. Access point 902 can also include a modulator 918
that can multiplex a signal for transmission by a transmitter 920 through transmit
antenna(s) 908 to one or more access terminals 904.

[0085] Fig. 10 is a block diagram of a system 1000 that facilitates
communication with one or more base stations 1008 and/or terminals 1006 during a
transmission opportunity in accordance with various aspects. In one example, system
1000 includes a terminal or station 1002. As illustrated, terminal 1002 can receive
signal(s) from one or more access points 1004 and/or terminals 1006 and transmit to the

one or more access points 1004 and/or terminals 1006 via antenna(s) 1008.



[0079] Referring nowto Fig. 8, a block diagram
illustrating an exanple w rel ess comruni cati on system
w@odsie120hi ch one or nore enbodi nents descri bePCTIES®0TI084863

can function is provided. In one exanple, system 800

is a multiple-input nultiple-output (MM) systemthat

i ncludes stations 120 and 1227 wherein station 120 is

equi pped with nultiple (T) antennas, and station 122

is equipped with multiple (R antennas. It should be
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escri bed herein coul be utilized in connection with
mesiong | &l owhphtcan stosé chega end/ompprogzant endearadsted tonterminal 1002.
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synmbals. A TX spatial processor 816 can nultip
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e up t
r@iate&iaﬁhst dpnparau;s 1160 Ts tepmnated asansludfﬁmfﬁt)ctﬁmﬁdolocks

m‘ﬁw& o o hsom o BRAbeors FEdions RpFTey o fwd pocessor
STRRIRY, ecrrtc))nmaﬁyﬁ Bi&eo?x OEnﬁl;va%? m@pgaﬁgn%@&ﬁl % implemented
modul ated signal. Up t nodul ated signals from

mm@smnﬁ (@gsacopmmugrﬂ lgl&usclaﬁatme(ﬁ ghetativan s -1 t@dand/or

iR S AR e R et BRPRR b Baper RREH osird

&&»faﬁo@for%h@test@mlsha% LdhshBSRInHpoRGhaisah @Cgﬂ&b%elﬁlﬁaﬁ‘le or an
station 120. Each antenna 852 can then prow de a

RES&G Ve exchppgrak maslule H&ép‘wqrm@um%tm R/BY framegry device with
ggepqufegagﬁfggab%ﬁceﬁlxgﬁle3?&6 o@@ee%mrggég S f{rgn thlievice that

gwnconver
ireQricy 8d requgsiel fesdtagk, avd aenodeleeli1 8 dorsypniniiiscatig data to the

et Gchiehobihe e HOE EFVA Sy B6I1S A pr ovi do. data

WP' est F@tlﬁ $tusftBtebn gﬁﬂa"i‘atus 1200 that facilitates determining
communication intervals associated with a transmission opportunity and communicating
with the holder of the transmission opportunity. It is to be appreciated that apparatus
1200 is represented as including functional blocks, which can be functional blocks that
represent functions implemented by a processor, software, or combination thereof (e.g.,
firmware). Apparatus 1200 can be implemented in an access point, a user station,
and/or another suitable network entity and can include a module 1202 for obtaining a
transmission opportunity duration from a CTS-to-self frame or an RTS/CTS frame
exchange, a module 1204 for setting a network allocation vector based on the obtained

transmission opportunity duration, a module 1206 for setting a transmission opportunity



processor 858 can further process (e.g., deinterleave
and decode) the data synbol estimates and provide
waelemsdetorat a to a data sink 860. [0082] |n acRCF/Us200B084863

wi th anot her aspect, transmission fromstation 122 to

station 120 can al so be conducted by first processing

traffic data froma data sourge 862 and ot her data

froma controller 870 at a TX data processor 864. The
processed data can be multiplexed with pilot synbols,

RG] bty B BCRRERTPY didKpaPahl dle (FLAESHAarROb infilfhd the
urther processed by up to transcel vers 854a t hrough

RBSCEDrgmnexdtaegelp naduR hiduoatediveigyma® ES fihake frmma device, a

transm d via anten 52a through 852r. Al atio
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ptdocsesada: hydule 1R Bpateating fredvasssiog 2pporamtythetdenaddress if

@%OCFSSEde Lan R% data processor 824 to recover the
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control |l er/processor 830 at station 120 and
arlementeéby prideess softeao, Grmirgs mishlcpzge, dpicgepde, or any

ORGP’ A0 ISR B ot
fidRweaRmptdisi e os inddragrief pogringrdeor codles ganrdtsgihita can be stored

used by controller/processors 830 and 870,

espaetingagably prsgum. spef ason starage BPERKICAT-agycar emgnt can

R E eI, o FERE Y G EPr AP BEBIE L R, « subroutine. &

opgolet asiftware packegg racdass corwiny lomhmiations ofigpteadtions, data structures,

descri bed herein. In one exa e, system 900 incl udes

o BRLe TS Ui o Sede SSEnTH P PORPISES o U <apagement or

RerE&aRe &Rhﬂ%y%@%_i@ith&Q@éeY\ﬁné Io@hdDh, A4t AR, parameters,

more access termnals 904 via one or nore receive (Rx)

annemnasc@Bttsa rdfarmanemiarguneents pargnetess, dar efc.apdsPassed,
ernnpglst904 %* one or more transnﬁt.gT%qn§ntanas .sa

Ardghest el uVIRE ey sV @3Nt hng Bigp Ry SR, message

pRERIYRkeDpilsinBatetiveketagmidsiohpesmt i on from receive

antenna(s) 906. In one exanple, the receiver 910 can

BW88her at i Teu y/sadyewse irapleareniption. shafephdancsdescribed heigin can be
. . . Ny

B8t PRS0 Tt DAMELL 00 PR

Rmotessduscribed heddin. bEhe aifpl deel chdes vembe yroRUGn meitioeh unizand

store information related tq : s
executed by processors. The memory unit can be implemented within the processor or

external to the processor, in which case it can be communicatively coupled to the
processor via various means as is known in the art.

[0090] What has been described above includes examples of one or more
aspects. It is, of course, not possible to describe every conceivable combination of
components or methodologies for purposes of describing the aforementioned aspects,
but one of ordinary skill in the art can recognize that many further combinations and
permutations of various aspects are possible. Accordingly, the described aspects are
intended to embrace all such alterations, modifications and variations that fall within the
spirit and scope of the appended claims. Furthermore, to the extent that the term

“includes” is used in either the detailed description or the claims, such term is intended



code clusters, access term nal assignnents, |ookup

tabl es rel ated thereto, unique scranbling sequences,
wW@eas061201 her suitable types of information. |PCDOE2007/084863

exanpl e, access point 902 can enpl oy processor 914 to

per f or m met hodol ogi es 600, 700, and/or other

appropri ate nethodol ogi es. Acx9ess poi nt 902 can al so

i nclude a nodul ator 918 that can nultiplex a signa

for transm ssion by a transmtter 920 through transmt

. . . r r G . 5y N n 59 ¢
PO ERNERY e b AR TR LR e e gy o
inhaprefealoi hdnt et sy edlasmtransiaibhdrwont ifha ohen o Furtirenoba stee term
stations 1008 and/or. termnal s 1006 duri.ng a “
oSS IR B3 S a3 6B PFA IS Ty dp P non-
AshR§icSor1 N one exanple, system 1000 includes a
term nal or station 1002. As illustrated, term na
1002 can receive signal (s) fromone or nore access
poi nts 1004 and/or termnals 1006 and transmt to the
one or nore access points 1004 and/or term nals 1006
via antenna(s) 1008. Additionally, term nal 1002 can
conprise a receiver 1010 that receives information
fromantenna(s) 1008. In one exanple, receiver 1010
can be operative |y associated with a denodul at or
(Denpd) 1012 that denodul ates received i nfornation.
Denodul at ed synbol s can then be anal yzed by a
processor 1014. Processor 1014 can be coupled to
menory 1016, which can store data and/or program codes
related to term nal 1002. Additionally, term nal 1002
can enpl oy processor 1014 to perform net hodol ogi es
600, 700, and/or other appropriate nmethodol ogies.
Term nal 1002 can al so include a nodul ator 1018 t hat
can multiplex a signal for transm ssion by a
transmtter 1020 via antenna(s) 1008 to one or nore
access points 1004 and/or term nals 1006. [0086] Fig.
11 illustrates an apparatus 1100 that facilitates
initiation of a transm ssion opportunity and
comuni cation with nultiple devices (e.g., access
poi nt 110 and/or stations 112-1 16 in network 100)
during the transm ssion opportunity. It is to be
appreci ated that apparatus 1100 is represented as
i ncluding functional blocks, which can be functiona
bl ocks that represent functions inplenented by a
processor, software, or conbination thereof (e.g.,
firmvare). Apparatus 1100 can be inplenmented in an
access point (e.g., access point 110), a user station
(e.g., stations 112-1 16), and/or another suitable
network entity and can include a nodule 1102 for
speci fying a desired



duration for and establishing a transm ssion

opportunity using a CIS-to-self frane or an RTS/ CTS
wexohaege; a nodul e 1104 for conmuni cati ng an RIBUS20aT@84863

to a device with a request for feedback, a nodule 1106

for receiving a CTS frame fromthe device that

i ncludes the requested feedbatk, and a nodule 1108 for

communi cating data to the device based on the feedback

received in the CTS franme. [0087] Fig. 12 illustrates

an apparatus 1200 that facidif@jygs determ ning

communi cation intervals associated wwth a transm ssion

opportunity and conmuni cating with the hol der of the

g;ansnissign'opportunity. It is to be appreciated that

dphis&la®ed %00 i s represented as including functiona

bl ocks, which can be functional bl ocks that represent

functions inplenented by a processor, software, or '

conbi hat i oA méthedffr coerdgating prdreendeytingipprmassiens 1@@plurality of

can be.inplemented in an.access.point, a user station,

gﬁ&?‘F“ﬁE@?ﬂ%?“%HPﬁ%@P mﬁﬁ%ﬁ%@ﬁngﬂ%ity and can incl ude
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duration froma CIS-to-self frane or an RTS/ CIS frane
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trisRgssi@sineavappor t uni t yhol der address to an address

of a device that sent the CIS-to-self frame or L

i ni ti GARSENIHRG appgystrie-fond femede RHpfaiscdurgghe trapsyssion
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fddvenstoli ehedf®rwi wer;upon determ ni ng that the address of

the device matches the_ transm ssi opportunity hol der

addr BVl SISHgRPR T3D8 g g B g cynpasive to the réqiest-to-

tdnansimessi on opportunity hol der address if the network

al location vector expires or is reset. [0088] It is to

be untersstitiog dateeto thdhrsbsysect s descri bed herein can be

[ | epent ed. by har dwar e oftware, fi,rmwvare _
R D atinga LSRR oo SRl 8 bribrdngh PER fing thg pransmmission
Whanalt e réyisteiscad Aok indthentsc al@cisngtltenenisaditdriind an

software, firmnare, m ddleware or m crocode, program
adsressof theogeonsbgpsent s, they can be stored in a

rachi Pe%éi@%%gaﬁgga%-tg%gﬁ&'%mg lﬁ%@n s s@co%g%é}%sg)%@ﬁ%’ Ebef% request-

A code seg can represent a procedure, uncti on
-Ssanbfradgy aid a program a routine, a subroutine, a
nodul e, a software package, a class, or any
conbi Hé‘i‘%ﬁln@fdaF%ttﬁ%%qcP ¥SCldata structures, or
program statenents. A code segnent can be coupled to
anot her code segnent or a

2. The method of claim 1, wherein the transmitting a frame to one or more

users comprises transmitting a clear-to-send frame to the one or more users that includes

the address of the transmitter as a source and receiver of the clear-to-send frame.

3. The method of claim 1, wherein the transmitting a frame to one or more
USETS COmprises:

transmitting a request-to-send frame to a user in the one or more users that
includes the address of the transmitter as a source of the request-to-send frame and an

address of the user as a receiver of the request-to-send frame; and



hardware circuit by passing and/or receiving

i nformati on, data, argunents, paraneters, or nenory
w@oemwsee282 | nf ormati on, argunents, paraneters, PCHRUSZ007/084863

etc. can be passed, forwarded, or transmtted using

any suitable nmeans including nmenory sharing, nessage

passi ng, token passing, netwdlk transm ssion, etc.

[0089] For a software inplenentation, the techni ques

descri bed herein can be inplenented wi th nodul es (e.g.

P OREAYIESy {4 NELbA amB iG> Bhsi Pl BE b8 to-send

functions escrlbe erein re co es céh

fbmeed in nmenory units and executed by processors. The

menory unit can be inplenmented within the processor or

external to the processor, in which case it can be

conmupi cat r§Sh¥tHea'$p heﬁn BOwhERinth $&RE QLo ¥ER faht BHfsmitted to

means as is known in the art. [0090] Wat has been

thesiseriibdddaboveudshfor adessmissiopigervek andrtbe olearrorsend frame
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medrbgdol ogi es for purposes of descrlblng t he

af orenenti oned aspects, but one of ordinary skill in

the art can recognize that many further combinations

and pernut af | u
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variations that fall within the spirit and scope of
Pﬁ%aﬁ$ﬁ@ﬁleﬂldﬁﬁfns Furthernore, to the extent that

the term"includes" is used in either the detail ed
description or the clains, such termis intendedto be

i ncl usi ve TThe methdréclagnri futhet conprisingdatertoimp thetiragission

i Sin nt r reted when enpl oyed.as a
et Y Pl i M oD e 1 SpEppynore
trsmi@fort @8ded o 1 JSB@ FortthgsHRE R ih‘é U2 fQs id kst &S@r £id thB8econd
clains I1s neant to be a "non excl usive or."CLAI M5 Wat

bgerclainmed is: 1. A nethod for coordinating and
conducting transmissions to a plurality of users
during a transm ssion opportunity, conprising:

transm tti mge thefHodME cla@n ANGhOfeinME €esys@lve ré@lcsictoadnd frames
fromthe group consisting of a clear-to-send frane and

rapsanjtiedto-the fiss ﬁ@prfanéﬁl@ seeonl ysemingluds resprqtivisaequgsts for feedback
ho«%'%ﬁg"f%stt%éer%%d%e Ldef,@f a transm ssion opportunity

an address of the transmitter and a
transm ssion interval;
8. The method of claim 7, wherein the respective clear-to-send frames
received from the first user and the second user responsive to the respective request-to-

send frames include feedback indicated by the respective requests for feedback.

9. The method of claim 8, wherein the data is respectively transmitted to
the first user and the second user using the feedback included in the clear-to-send

frames respectively received by the first user and the second user.

10.  The method of claim 8, further comprising:
applying beamforming to the data to be transmitted to the first user based at least

in part on feedback included in the clear-to-send frame received from the first user; and



transmtting a request-to-send frame to a first user
during the transm ssion interval, the request-to-send

w0 e@smei2ozli cat es the address of the transm ttePCHOS20aT084863
address of the first user; receiving a clear-to-send
frame fromthe first user responsive to the
request-tosend frane; transm3ixing data to the first
user; transmtting a request-to-send frane to a second
user during the transm ssion interval, the
req uea;‘ép'l)%iﬁg %@eﬂﬁgfot“ﬂl 0 'tﬁBjdacf ec?e thﬁ‘l@mﬁ% J@ % REotd\&er based at
transmtter and an dres the second user;
leegtén pamgn feedbadkrintlodskindhdé clametofsenalrfmme reeo@ddrans gre second
responsive to the requestto- send frane; and
¥¥a&nsnmitting data to the second user. 2. The method of
claiml1, wherein the transmtting a frame to one or
nore users conprises transmtting a clear-to-send
franelto t Aevmiessc@pnnmmecausm @ptawaus pmpm;ﬁeg t he
address of the tran sgurce.an celver of
the of Bigporyt Eﬁtaref‘ elaéng {ei,?gaf %F W1F ?sisnc&mmumcatlons
WFﬁughrﬁmréﬂsﬁmmntdppaguﬁtJ (foX@P)tcﬁlr@c[tﬁi @kid mor e users
conprises: transmtting a request-to-send franme to a
user #procheobersiiguradde &rapyeit 8t lepriong ﬂﬁflt alsé@,tormd message or a

gdgs?% IId &Qs%géeft%%%g]& gﬁre ﬁgtlcg’gst(ﬁg E lﬂfess Ige comgrlses the
ues o SEén rame an tess he uss

ﬁc&ﬁ@s\oﬂhe&fnrélm doampiasdations sgrachtid; &ﬁﬁSmlainpﬁm&B véqugstato-send
clear-to-send frane fromthe user responsive to the
Pegirast indisatéingnide pedrres of4he wiHglehpmyRUYFAtINAPRRTgHUS to respective

WRRS R &C%l@g r&POURR CIdaPic sl%q rth&sQRs Womglrésb@éjmle%tattllaﬁs and

user includes a request r a transm ssion interval
amcniihéate toethe ré¢spectprdtationsre recei ved fromthe user in
response to the request-to-send franme indicates a
transm ssion interval. 5. The nethod of claim]1,

furthes compg iveleRGs &ﬁﬁlﬁﬁﬁ%ﬂid’ﬁg ahﬁ%ﬁraﬁﬁ BNsIFins $1, Aherein the
interval by determ ning time required for

progessai is sonfgued torfeansamtal ctlcﬂrtth@emd tosselfirsessagaibiat qesprises the

gc?(ﬁrgs%dof WSWireless communications apparatus and the TXOP duration.

13. The wireless communications apparatus of claim 11, wherein the
processor is configured to transmit a request-to-send message that comprises the address
of the wireless communications apparatus and the TXOP duration to a first station and
to receive a clear-to-send message from the first station responsive to the request-to-

send message.

14. The wireless communications apparatus of claim 11, wherein the
processor is configured to transmit a request-to-send message that comprises the address
of the wireless communications apparatus to a first station and to receive a clear-to-send
message that comprises the TXOP duration from the first station responsive to the

request-to-send message.



6. The method of claim1, further conprising

determ ning the transm ssion interval by determning
wa@eooalbaombl e transm ssion interval |ength forPCHESNT/084863

nore transm ssion classes to be used for transmtting

the data to the first user and the second user. 7. The

met hod of claim 1, wherein tss respective

request-to-send frames transmtted to the first user

and the second user include respective requests for

f eedbagck f

The mSthod o i s SR Ler AP, SERERFL L Rereifhe

piloeassert ie fisrgred confagmesd toekermad the dxQhéurhiiorsds alsegthaf time

t he. second user. responsiye to the respective
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the respective requests for feedback. 9. The nethod of

claim8, wherein the data is respectively transnitted

to t h&o.f i r$he wgekesamﬂnmhmc@weﬁgpmtgss oﬂ@amigll tyéherein the
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applying beanformng to the data to be transmtted to

trivsofifting datade thaygsegting sthléenst in part on feedback
included in the clear-to-send frane received fromthe
first user; andapplying beanform ng to the data to be
transnf.t t etihé wirtlhes sponoaicaties appsads af clhwast, whergartlie
on feedback included in the clear-to-send f

e .
PIOGE 0 TR SO HESUE Rk P apSogiive TR P sgdback into the
RQEHR g@&d’ 19&%?%69 Q@B@[rla’ﬁs'mﬁ&’dfrgf ths k&g?c‘utf\‘re TRHBhY fo‘ir B@ich data is to

stores data relating to an address he w rel ess
botrmsniitad.i ons apparatus and a transm ssion
opportunity (TXOP) duration; and a processor
configured to transmt at |east one of a clear-to-send

Message or The Gv%lé‘é‘ﬁorﬁﬁuﬁ‘é‘&%n@%ﬁﬁﬁ%s bPcIARE 1 PwHERER the
stations, the at | east one nessage conprises the

amfzseslsls Ghrthdneonfiguatdtos deifyntivndbanki io ke @plmtlm teseived clear-to-
nsmt r es(%ect

O adetash RS a8 RS NPT LB B s o

feBBdcRickbeti@ed iAIREREPALE VS tRuERNS scrideBelsy sl espect i ve
cl ear-to-send nessages fromthe respective stations;

and transmt data to the respective stations. 12. The

w’hge' §5S CONUUALRL LIRS uARRA RS s 6F AL 1, withahehd

processor is further configured to transmit data to the respective stations using the

feedback identified in the respective clear-to-send messages.

20. The wireless communications apparatus of claim 18, wherein the
processor is further configured to transmit data to the respective stations by
beamforming signals containing the data based at least in part on the feedback included

in the respective clear-to-send messages.

21. The wireless communications apparatus of claim 11, wherein the stations

to which data is to be transmitted comprise a wireless access point.



processor is configured to transmt a
clear-to-send-to-self nessage that conprises the
wa@oaseeonf the wirel ess conmuni cati ons appar apCEUS2007/084863
the TXOP duration. 13. The w rel ess conmuni cati ons
apparatus of claim11l, wherein the processor is
configured to transmt a request-to-send nessage that
conpri ses the address of the w rel ess conmuni cati ons
apparatus and the TXOP duration to a first station and
to reggi verg, ghepts éo‘ﬂnﬁﬁmgatﬁé %glga‘?at{lg oF ke ], 'vﬂ?etfem the stations
station responsive to the reque osen message. 14.
fbhehivh dethés® tearmmmitedtcoonsisapdeasabuswatlesd @imnilland the
wherein the essor is conflgured o.tr 1t a
POt s CENEBHER PIaaml defiHp ROpRIngbSing, RShlive S oLS).
the wirel ess comuni cati ons apparatus to a first
station and to receive a clear-to-send nessage that
conpr23es Ahepiixoms that fcilgatcs a&signmgea pluradity eft useisdar

res%pn5|ye .th% r %ﬁgst- { ? npe sage. 15. The
TeHRSE Vo c At §KQﬁB§PI GBS %EAi m 11, wherein

t he PRRGRSEPtrar sniftih tho'iiébr aRRf bOEIeS-tb QehlEiRESALO end HEequest-to-
TXOP duration as a length of time required for

sandmegsbagsito AN Pr mateastftt@nﬁ Hat fnsdysies g rgpsnaiftar adskiess, ajggeeiver
Vé}ﬁes‘ﬁ" Il aﬁl%ﬁ%tﬁ%m%%% ssa];a ?tﬁ%[ atus of claim 11,

rocessor er ‘configured to
det er fiic® fohgask@Fingdue@ickon-@ad arsalgbowablpective stations for which
transm_ssion interval length for one or nore
fata istRibs drappmiicdsd¥s to be used for transn1tt|ng dat a

tot hﬁleﬁt?ssfg?f:etcbl\(fﬁl él@atr-'tg-@%}d %%sgla%'&ll er ) ctlvehstatlons in

conmuni cat i ons appar at us in the
pspass sotheirsquestrtoksend oesfaggur ed t o enbed respective
requests for feedback into the request-to-send
nessages to be transnmitted to the respective stations

for which s&%ﬁlﬁu%rir@adasletrﬁw ddnedisidkB. The wirel ess
comuni cations apparatus of claim 17, wherein the

procegsbﬁbrsuﬁm@wnwnqmﬁmﬂwg@n@ﬂWt@Hmn@mPMﬁmiﬁ@é@hack

(%e@EGCtSI 'Y recelev IlS 1 sa ne OI‘%IOI‘ users in a
recelg% gﬁﬁ?ﬁ@‘?@&ﬁ%ét?gg n% 85 g? PEsponse o
phealfte aﬂ@@tﬁofe@fabﬁmtb@@hn@m@ﬁ%@ﬁun@ foh eomatpeatibly &ith the
request-to-send nessages. 19. The wirel ess

plorghin pﬁwrwnaﬁbwaﬂmym@ﬂtm igtoryal8, wherein the
proc e%(?cperfot éausﬁﬁrgt %&n G0 td) %ﬁtqucgtetarr@ﬁ‘em fnes%%@tot Ofirst user in

t he respec ns usi
the plurality of users during the communication interval,

code for causing a computer to receive a response message from the first user;
code for causing a computer to communicate a request message to a second user
in the plurality of users during the communication interval; and

code for causing a computer to receive a response message from the second user.

25.  An integrated circuit that executes computer-executable instructions for
transmitting to multiple stations during a transmission period, the instructions
comprising:

establishing a transmission opportunity at least in part by transmitting a message
to one or more stations in the plurality of stations that specifies a transmitter address and

a length of the transmission period;



feedback identified in the respective clear-to-send

nmessages. 20. The w rel ess comruni cati ons appar at us of
w@eb@snvek® wherein the processor is further cordT/gs20eT084863

to transmt data to the respective stations by

beanf orm ng signals containing the data based at | east

in part on the feedback inclwfed in the respective

cl ear-to-send nessages. 21. The wirel ess

comuni cati ons apparatus of claim 11, wherein the

stat i QARiQin é(ﬁf%stdﬁls% %ﬁlegﬁ% B oL GREM d S/ HnE AL Iphfrality of

Wi rel ess access p0|nt.§ . & W reless communi cations

gipgharsat us of claim 11, wherein the stations to which

data is to be transmtted caonpri.se at | east. one

wi r el ESSVingr aﬁ'é?'sﬁ}ﬁ’dn?%%%geﬁ&@é‘éﬁ’ﬁé PSPREIY o%%t}oﬁﬁ Peigspagse to the

;ﬁﬁggﬂg%mgﬁhgwggwgﬁgyterninal using direct link setup

(DLS). 23. An apparatus that facilitates assigning a

pl ur atanmyuicatingedata fodhe paspentive s@tipan during a

transm ssion interval, conprising: neans for

transmtting one or nore of a clear-to-send nessage

and azg.equasheth@s fRGIMESHAGR dodd@ARgQomMMIMecasibA T §Rsreless

that includes a transmtter address, a receiver

epiamarisatingystgn, EPIYPHSIBE: t he transmi ssion interval

means .transoitt i -1 Q-

reapeteiforneaar bkt A GET s SER GRRE AR, tho one or

beNBMnéd @dicand adg@ssof @rentieCtbvidids €irearisstors@pdrtunity and a

nessages fromthe respective stations in response to

fiyyatipnefiibe rapySHAN OPRSUIAEES. 24. A conput er - r eadabl e

medi Ui GOMRESHNG o RIPY R (KA YaGodlorF BTSN bP the

identity conmuni cation interval’; code for causing a

tramymitséon éppottuanmsnit a nessage to one or nore users in

a plurality of users tq establish a transm ssi.on .
o ohor TRk F AT Bl e i eh et BT o o) ety that
HeRhRt Sk Reydc o GRRIERmeat i on i nterval ; code for

causing a 'c‘onput er to conmnuni gat e a request nessage to
a firdetemsieimgiifitheaddysbuefzhe entitp thag srengmitted thegequest-to-send frame

FIBEHOR R bR AR B OO hlhs EVRRDE SR PR Glr! e

for caugd Niréss&IP tetamOtr SRMMYIAEL Gl @r-fo-@URShe to the entity that
nmessage to a second user in the plurality of users

dersnrged the reawepiotarsead fiemei nt erval ; and

27.  The method of claim 26, wherein the detecting one or more clear-to-send
frames or request-to-send frames comprises detecting a clear-to-send frame that
indicates the address of the entity that holds the transmission opportunity as an

addressee of the clear-to-send frame.

28.  The method of claim 26, wherein the detecting one or more clear-to-send
frames or request-to-send frames comprises:

detecting a request-to-send frame that indicates the address of the entity that
holds the transmission opportunity as a transmitter of the request-to-send frame; and

transmitting a clear-to-send frame to the entity that holds the transmission

opportunity in response to the request-to-send frame.



code for causing a conputer to receive a response

nmessage fromthe second user. 25. An integrated
W@R008061202 hat execut es conput er - execut abl e i NSPCTIUS100TI634863

for transmtting to nultiple stations during a

transm ssion period, the instructions conprising:

establishing a transm ssion ojportunity at |east in

part by transmtting a nmessage to one or nore stations

in the plurality of stations that specifies a

tr aT‘S%@ tt e*i"h@ﬁjlg{h%a%f @ﬁﬂn @6' @H&Hﬂ tﬁé dét@&m?o%@%%ﬁﬁé ORar-to-send

period;transmtting request-to-send nessages t

fraimpeot rey@csstaasdnd imnmen comeripdsuleticting ond orsharteiod g equest-to-send

ecei vi ng. cl ar- 0- send S es fromthe respectijve
E HGRETIR] ﬁgamtvahﬁ@f@gla%@mlﬁ%qWHﬁ afestareet
ﬁQ@o&Wéé‘r%Js&% faha utagsnm@d ﬁ%ﬁptﬁ@ tdry& sBltidh k®NR -cnB6 that
A nmethod for initiating and conducting contmuni cati on
hddaﬂmnmemBssononnuhmmat|on system conprising:
detecting one or nore clear-to-send franmes or
request-to-send frames, the one or nore frames

i ndi cgp.e anheAREDf @fa1rﬁ'26 efikthbyconki@isitdqdréhen@ing updating the
transm ssion opportunity and a duration of the

Neghithaadderss op ferantii thyt transtitfadgharequesido-rens frapaisi thpsame
Xs t‘ﬁ% %@d&iﬁ%‘ﬁth?&ﬁﬁf oRp h&lﬁ? th%%a%%%goﬁ gﬁ%‘a%nﬁ ansmi ssi on

me t hat
|nd|cates an address of an entity that transmtted the

request-to-send frane; . determning if the address of
the edlityT hmethoﬂawﬁgiﬁmt2édw{li=félnrtgaHé%%lmfttwe%ﬁrft? AR frame

hﬁ”nlgt s Batlamith (%ttﬁg RANESAd Plande ?pﬁ?ﬁﬂlﬁglytaé?%l' a SdrfRterframe

n opportunity; resses are
spaeingd REES)tpeaodni tting a cl ear - to send frane to the
entity that transmtted the request-to-send frane. 27.
The nethod of claim 26, wherein the detecting one or

nore ¢} ear ThOmRaRe JFERIR260WhECHURS ¥ecteazirgge£1%qﬁésare@§end frame
conprises detecting a clear-to-send frane t

cordprises eseiving attdnes sordbedbaek embedded tiththie rh@ll\dﬁﬁ requgst-to-send
@ransn155|on opportunity as an addressee of the
¥ -t o-send frane.

33. The method of claim 32, wherein the transmitting a clear-to-send frame
comprises:

embedding feedback requested in the request-to-send frame into a clear-to-send
frame; and

if the address of the entity that transmitted the request-to-send frame is the same
as the address of the entity that holds the transmission opportunity, transmitting the

clear-to-send frame.

34.  The method of claim 26, further comprising receiving data from the
entity that holds the transmission opportunity.

35.  The method of claim 26, wherein the receiving a request-to-send frame
comprises:

determining whether the NAV has been reset or has expired; and



28. The nethod of claim 26, wherein the detecting one

or nore clear-to-send franes or request-to-send franes
w@owpierees: detecting a request-to-send frame PEEUS2007/084863

i ndicates the address of the entity that holds the

transm ssion opportunity as a transmtter of the

request-to-send frane; and tragnsmitting a

clear-to-send frame to the entity that holds the

transm ssion opportunity in response to the

requegtpd ]ﬁA%ﬁﬁ% H‘eE@{:@geg&'hag— Q}?plféﬁ? !ﬁ@f&r&ﬂlg ‘?ﬂeaﬂegﬂl%@to-send frame.

wherein the detecting one or nore clear-to-send franes

or request-to-send frames conprises detecting one or

nor e gg a req.uelst-to-send frame transmtted fromthe

't

enti t 30t hat WETIERS COMEUNCIHER YPREH S0 SHBPLUMSty to a

tar gef nRhaky Bt &Bs @aﬁlrgﬁfiﬁ% Ry SRAY SRR dIFRDSM trh@Ghitter; and
fromthe target station to the entity that holds the

t r ansapsseonr ombigutadrip dytect3me oT nwrertitial dnasbageb tapimlgsate the

LS PRI R YRR TP e RN AR

fr@bua s bt @afchifsicBtcwald REpeaEy 36rrtdpendiddieES thsmission
the entity that holds the transni ssion opportunity.

dasscspiset the Do based ongharramisgiasy @ioivaltiscqor s yosequag rgquest-
Fo:-s%%ﬁ hﬁegg%gg%%a?% sGREPIIRER of F@%gﬁ%e@p&gg%cﬁ%gtt—to-send message

cl ear - afre appr ox1 hate

with elid 4driegds spaeitigstBlcESndpanioi a cBAr-toFhan dmadshagt tofthe
claim 26, wherein the receiving, a request-to-send

FRRSRH UG ER ds EMdEihe| the seuFe et 0? Hie JubsgyeRtgequest-to-send

@ggs%gg%qg%&&a@% tB@Q&ég%%%fﬁﬁ@Hﬁﬁhﬁtﬁ&? send frane. 33.

th alm wherein the transmtting a
clear-to-send franme conprises: enbeddi ng feedback

reque dipth t-10- d f i nt .
1 aar S0 s BhEiF ehe OTSRRET EP BRI B 651N PV hsiein e

bRRLssbf RIS LeRid el fotis bnd & BERAn ik PMBsshSesith cBAPBisc a
as the address of the entity that holds the

tleamoricsd inensagp ot indidates, the adgesyiof therfgpnsmter as an addressee of the
clllsear-to-send frane. 34. The nethod of claim 26,

PP R e BIFS¥EEi ng recei ving data fromthe entity that

hol ds the transm ssion opportunity.

38. The wireless communications apparatus of claim 36, wherein the
memory further stores data relating to an address of the wireless communications
apparatus, and the processor is further configured to detect one or more initial messages
that comprise a request-to-send frame that indicates the address of the transmitter as a
source of the request-to-send message and the address of the wireless communications

apparatus as the addressee of the request-to-send message.

39. The wireless communications apparatus of claim 38, wherein the
processor is further configured to transmit a clear-to-send message to the transmitter in

response to the request-to-send message.

40. The wireless communications apparatus of claim 39, wherein the

memory further stores data relating to one or more transmission intervals and the



35. The nethod of claim 26, wherein the receiving a
request-to-send frane conprises: determ ning whet her

wo b@spkiZohas been reset or has expired; andif PECEUSMY7/084863
has been reset or has expired, discarding the
request-to-send frame. 36. A wireless conmunications
apparatus, conprising: a men®@® that stores data
relating to a NAV and an address of a transmitter; and
a processor configured to detect one or nore initia
@%%és@&eﬁ AR cb%ﬂ‘}@& © Johﬁ-?lﬁﬂ&ft@ﬁl% Esrhﬂﬁoh b ms% ﬁ{e’

ne or nore transm ssion asses to be utilized by t
trarsnstertin éie cleardotsemhmaisage.on i nt erval s respectlvely
corresponding to the transm ssion classes; set the NAV
based on the transm ssion intervals; receive a
subseguent TREFUERES QmiAEREatTRS 8PAR4E OMBANPIE RS e
address of the subsequent request-to-send nmessage with
privecsacitis égrthep onfigired tardsteict oy or ragng mmalrmmS@g% that comprise at
sen ssqge to the tr.

FatiaiioRi RGewaD SoReeotee B LB AL R Uliseag gugpuiy other

had Hest irt10ssS @R IEESRES apfrdtheorSddTBaras-stiemaskd s €asnsafitted
the transmitter. 37. The wirel ess conmuni cati ons

fippahaentsy efhee fhanthawirclghregosimunipgions sprasaiss to the transmitter.
further configured to detect one or nore initia
nessages that conprise a clear-to-send nmessage that

i ndi cat.es Thewﬂﬁﬁﬁﬁﬁﬁm@ﬁmbﬂ&mkBﬂﬂ&ﬂhﬁbéﬂaﬂmS@hﬂuxdnﬂm
addressee of the_clear-to-send nessage.

niocessaisis faghmganiearedios afﬁglaﬁr%zwgd@fngcthgw\éepowg%m a
%@%%ﬁﬁﬁeg (%swz& el SR ARLR dflsitdg to an address

ess comunicati ons apparatus, and the
processor is further configured to detect one or nDre

initi me that conprise t-to-send fr

Lhat | Tl CARea Tl i BUCH s AR IS REHRT A fergn T

ﬁl%%é%@r RffukiRe bROUESE rol LSRRI SHAG AN @hegdage @Hﬁbﬁﬁﬁuely
the wirel ess conmuni cati ons appar atus as

aﬂiﬁra@sﬁent@fframﬂespaelqg €SIES) perswhepomgseagog ﬂwubm@ent request-to-
Wi r.el ess commruni cati ons apparatus of claim 38, wherein

ﬁwgrﬁ?ﬁ%ﬁésor is further configured to transnit a

cl ear-to-send nessage to the transmtter in response

to the request-to-send nessage. 40. The wreless

connuﬁ%catTbﬁ@mﬁbﬁﬁﬁﬁmmyméﬂﬂéﬁ3@ﬁ¥@@5Oﬁﬁém%ﬁ@‘ﬂﬁéﬂnﬂm

E%%ers& 18 lfﬁrttltf'e? ?%éé{{ tsodrggegv{ % g‘rﬁ&? %Itf%ec?d&a(? ?Eﬁfeﬁ in the

Fansn Ssion in n 0Cessof 1S
sunRbq@ut eduéstteomaiméssatee t he transmission intervals

to the
45. The wireless communications apparatus of claim 44, wherein the
processor is further configured to provide requested feedback requested in a clear-to-

send message transmitted in response to a subsequent request-to-send message.

46. The wireless communications apparatus of claim 36, wherein the
processor is further configured to receive data from the transmitter upon transmitting the

clear-to-send message to the transmitter.

47. The wireless communications apparatus of claim 36, wherein the

processor is further configured to determine whether the NAV has been reset or has



transmtter in the clear-to-send nessage. 41. The

W rel ess conmuni cati ons apparatus of claim 36, wherein
wao b@spsaeessor is further configured to det ectPONESINT/084863

nore initial nmessages that conprise at | east one of a

request-to-send nessage transmtted fromthe

transmtter to an entity othe¥ than the wrel ess

comuni cations apparatus or a clear-to-send nessage

transmtted fromthe entity other than the wrel ess

e

oY AL RO FRARLIR kBl AL P T FopsaiERe:

dd&ternpnawassor is further conflgured to abstain from

updati ng the NAV upon receiving a subsequent

request-to-send nessage fromthe transmtter. 43. The

wirel ggs Cgmﬂér%g k2R SaARRRE AdtbheniRinoGhRIVRsToy cd@ﬁﬁﬁﬁlcﬁtlon in

t he processor further configured go transmt the

@Mmakm$gneemme®sea@enappmpmmn&teIy after a short

f S| FS od th
subscBBEM T BCuCE e o6 hEce Ay Baind Tl d o to-send

FOMBURE 63 biOMSreaPRAdsahdiSateh tfahdhitic88d drvhienhe bhe bhfore
processor is further configured to receive a request

frapsofigseqibatkva dpedast in t he subsequent
reque SS
c om’ruﬁll %Igs?ﬁog ﬁegglgﬂ% r%aﬁest SGnﬁ X%Lﬁgnt to the ?]etectlng one or

PoaCESeEartts-skud friv@e aﬁ@mfe@ested-sémi fray; de r equest ed
feedback requested in a clear-tosend nessa

t r anshcERsdQr pqmpeggwsaél yess af %ﬂg‘rgg}q é‘rnt{ansmltted the request-to-send
fr@&g%ﬁ{h thQﬁ%ﬁé?ﬁtt&%ﬁl?&? and6- The wireless

conmuni cat 1 ons appar at us of claim36, wherein the
proceﬁﬁmm;ﬁenﬁmmnﬂuﬂgaaﬁaﬁﬁgmm&HHMDeuemesmem&manﬁnmnﬁmdthe

the transmtter on tran cl ear -t.0- send
RS FH1ES (e O theptiopibatfefat 6 1Y 3§lkSto-send
FrQHiB‘ﬂé“ﬂh@@5&199§th%@ﬁﬁ£rﬁftﬂé§a&fres%‘ ai m 36, wherein the
processor Is further configured to determ ne whet her

t he NAV has been reset or hasexplred and to discard a

subsequent t-tor ssa e upon a positive
det er i nat f*o‘i‘? %dag% qq?\pgs%gam litates

det er gydui fBﬂcdu@ﬁlgraVo@hﬁ)uf@ lto @&B&’ﬂdtﬁh@s@&geqﬁaﬂ JRtaBlivek @lt@sSmission
conmuni cati on system conprising: neans for detecting
oPROTNitYipre of a clear-to-send franme and a

Fequegltqdr §§1‘3&g a computer to receive a request message upon establishment of
the transmission opportunity;

code for causing a computer to determine whether the request message was
transmitted by a holder of the transmission opportunity; and

code for causing a computer to transmit a response message if the request

message was transmitted by the holder of the transmission opportunity.

50.  Anintegrated circuit that executes computer-executable instructions for
communicating in a wireless communication system during a transmission opportunity,
the instructions comprising:

detecting a message transmitted to one or more stations that specifies a
transmitter address and a length of a transmission period,

receiving a request-to-send message during the transmission period;



frame, the one or nore franes indicate a transmtter
address and one or nore transm ssion interval
wa@leanéens; neans for receiving a request -t o- sSEeMUS20aTE84863
subsequent to the detecting one or nore of a
clear-to-send frame and a request-to-send frane; neans
for conparing an address of aj(station that transmtted
the request-to-send frame with the transmtter
address; and neans for transmtting a clear-to-send
frame;e,Q hhRsSs t§t8{6nttﬁ?[ttrah51ﬁﬁ%g1tﬁé I%Hu(%slﬁ fo-send-message is the
request-to-send frane 1f the address of the statl on
$amadt astthatrsmintittechddims;rteguagting @ ckenth-fond message tiheespanse to the
as the transmtter fddress. 49. A conputer-readabl e
Hrauesiie-s NG code for causing a computer to
det ecf.c&vIBRagSorh IR &bl PBR Srafsrhit @IISWE 8RELMH-send message.
opportunity; code for causing a conputer to receive a
request message upon establishnment of the transm ssion
opportunity; code for causing a conputer to determ ne
whet her the request nessage was transmtted by a
hol der of the transm ssion opportunity; and code for
causing a conputer to transmt a response nessage if
the request nessage was transmitted by the hol der of
the transm ssion opportunity. 50. An integrated
circuit that executes comnputer-executable instructions
for communicating in a wreless conmuni cati on system
during a transm ssion opportunity, the instructions
conprising: detecting a nessage transnmtted to one or
nore stations that specifies a transmtter address and
a length of a transm ssion period; receiving a
request -t o-send nessage during the transm ssion
period;if an address of a station that transmtted the
request to-send-nessage is the sane as the transnmitter
address; transmtting a clear-to-send nessage in
response to the request-to-send nessage; and receivVving
data fromthe transmtter upon transmtting the
cl ear-to-send nessage.



