METHODS AND APPARATUSFOR REQUESTI NG AND ALLOCATI NG RESOURCES I N MULTI PLE
TRANSM SSI ON OPPORTUNI TI ES RELATED APPLI CATI ONS [ 0001] This application
cl ai rs t woherahRid49of U. S. Provi sional Patent Applicati enT®seelos3des

61/ 090, 389 entitled "Systenms and Met hods for Requesting and All ocating
Resources in Miultiple Transm ssion Qpporitunities,” which was filed on
August 20, 2008, which is expressly incorporated herein by this reference.
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transm ssion opportunities (TXOPs). BACKGROUND [ 0003] Wreles

conmmuni cati on devi ces have becon@pp@R'pUNmpIEgre powerful in order to
meet consumer needs and to inprove portability and conveni ence. Consuners
have becone dependent upon w rel ess comruni cati on devices such as cellul ar
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communi cate with one or nore base stations via transm ssions on the uplink
and the doWHCHNICMNIeFIRIDNnk (or reverse link) refers to the

[0002] The present disclosure relates generally to wireless communication systems.

More specifically, the present disclosure relates to systems and methods for requesting

and allocating resources in multiple transmission opportunities (TXOPs).

BACKGROUND

[0003] Wireless communication devices have become smaller and more powerful in
order to meet consumer needs and to improve portability and convenience. Consumers
have become dependent upon wireless communication devices such as cellular
telephones, personal digital assistants (PDAs), laptop computers, and the like.
Consumers have come to expect reliable service, expanded areas of coverage, and
increased functionality. A wireless communication device may be referred to as a
mobile station, a subscriber station, an access terminal, a remote station, a user terminal,
a terminal, a subscriber unit, user equipment, efc.

[0004] A wireless communication system may provide communication for a number
of cells, each of which may be serviced by a base station. A base station may be a fixed
station that communicates with subscriber stations. A base station may alternatively be
referred to as an access point or some other terminology.

[0005] A subscriber station may communicate with one or more base stations via
transmissions on the uplink and the downlink. The uplink (or reverse link) refers to the
communication link from the subscriber station to the base station, and the downlink (or

forward link) refers to the communication link from the base station to the subscriber



communi cation link fromthe subscriber station to the base station, and the
downlink (or forward link) refers to the communication |ink fromthe base
station twothw/@uagcri berstation. A wrel ess conmuni cat PON/UGSREVARIRY

si mul t aneously support conmuni cation for nmultiple subscriber stations.

[ 0006] The resources of a wirel ess conmiicati on system (e.g., bandw dth
and transmt power) may be shared anong nmultiple nobile stations. A variety
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al l ocating OF@@ﬁUIIi 6E£&irkRsdRYnirhhiCatiohFstetng. subscri ber stations; [0012]
Figure 5 illustrates means-plus-function bl ocks corresponding to the nethod

of Figure 4; [0013] Figure 6 is a flow diagramillustrating a nethod for
st r at LK DESERPITUN OF ABIRAMINGS L 41 ng to ( he met hod
[0008] Figure 1 illustrates a system including an access point in wireless electronic
communication with multiple subscriber stations;
[0009] Figure 2 illustrates a system for transmission schemes between an access
point and multiple subscriber stations during a contention window and an uplink TXOP
where reservations are made for each TXOP individually;
[0010] Figure 3 illustrates a system for transmission schemes between an access
point and multiple subscriber stations using request-to-send multiple (RTSM) frames
and clear-to-send multiple (CTSM) frames;
[0011] Figure 4 is a flow diagram illustrating a method for allocating resources in
multiple TXOPs to subscriber stations;
[0012] Figure 5 illustrates means-plus-function blocks corresponding to the method
of Figure 4;
[0013] Figure 6 is a flow diagram illustrating a method for requesting resources in
multiple upcoming TXOPs;
[0014] Figure 7 illustrates means-plus-function blocks corresponding to the method
of Figure 6;
[0015] Figure 8 is a block diagram illustrating the various components of an RTSM
frame; and
[0016] Figure 9 illustrates various components that may be utilized in a wireless

device.



of Figure 6; [0015] Figure 8 is a block diagramillustrating the various
conponents of an RTSM frane; and [0016] Figure 9 illustrates various
conponentwotzhewozney be utilized in a wirel ess devi ce. DEPATIEDDESIR PTI ON
[0017] A nethod for scheduling transm ssion opportunities (TXOPs) in a

Wi rel ess conmmuni cations systemis descrided. A request-to-send multiple
(RTSM frane may be received froma subscriber station. Resources for

mul ti pl e TXIPEAMEBEDIPESCRPERIGE according to the RTSM frane. A
clear-to-send multi rame may be sent. A TXOP start (TXS) frane
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RTSM frame may al so i nclude using a non-starving scheduler. [0019] A nethod
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A clear-to{eErsd nulkd RITSM &b may include a requested number of TXOPs. A TXOP
start (TXS) frame may be sent, and the TXOP may begin without receiving an RTSM.
The TXS frame may be retransmitted if the TXS frame collides with the RTSM frame.
The CTSM frame may be a clear to send (CTS) frame. The RTSM frame may have a
priority level. Allocating resources for multiple TXOPs according to the RTSM frame
may include implementing a virtual enhanced distributed channel access (EDCA).
Allocating resources for multiple TXOPs according to the RTSM frame may also
include using a non-starving scheduler.
[0019] A method for scheduling transmission opportunities (TXOPs) in a wireless
communications system by a subscriber station is described. A request-to-send multiple
(RTSM) frame may be sent to an access point (AP). A clear-to-send multiple (CTSM)
frame may be received. A TXOP start (TXS) frame may also be received. Data may be
sent during a TXOP.
[0020] An access point (AP) configured to schedule transmission opportunitics
(TXOPs) in a wireless communications system is also described. The AP may include a
processor. The AP may also include circuitry coupled to said processor. The circuitry
may be configured to receive a request-to-send multiple (RTSM) frame from a
subscriber station. The circuitry may also be configured to allocate resources for
multiple TXOPs according to the RTSM frame. The access point may be configured to

send a clear-to-send multiple (CTSM) frame. The access point may also be configured



frame may be received. A TXOP start (TXS) franme may al so be received. Data
may be sent during a TXOP. [0020] An access point (AP) configured to
schedul e woansmi2sson opportunities (TXOPs) in a wrel epSTASRMMO5396E | OnS
systemis al so described. The AP may include a processor. The AP nmay al so
include circuitry coupled to said processor. The circuitry may be
configured to receive a request-to-send multiple (RTSM frane froma
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clear-to-send multiple (CTSM frame. The circuitry may be further
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[0023] An apparatus configured to schedule transmission opportunities (TXOPs) in
a wireless communications system is described. The apparatus may include means for
receiving a request-to-send multiple (RTSM) frame from a subscriber station. The
apparatus may also include means for allocating resources for multiple TXOPs
according to the RTSM frame.

[0024] An apparatus configured to schedule transmission opportunities (TXOPs) in
a wireless communications system is described. The apparatus may include means for
sending a request-to-send multiple (RTSM) frame to an access point (AP). The
apparatus may also include means for receiving a clear-to-send multiple (CTSM) frame.
[0025] A computer-program product for scheduling transmission opportunities
(TXOPs) in a wireless communications system is also described. The computer-
program product may include a computer-readable medium having instructions thereon.
The instructions may include code for receiving a request-to-send multiple (RTSM)
frame from a subscriber station. The instructions may also include code for allocating
resources for multiple TXOPs according to the RTSM frame.

[0026] A computer-program product for scheduling transmission opportunities
(TXOPs) in a wireless communications system is described. The computer-program

product may be a computer-readable medium having instructions thereon. The



according to the RTSM frane. [0024] An apparatus configured to schedul e
transm ssion opportunities (TXOPs) in a wrel ess comruni cations systemis
descri bedvOThw/appar at us nay i nclude nmeans for sendi ng &CTAa@91053965 send
multiple (RTSM frame to an access point (AP). The apparatus may al so

i ncl ude neans for receiving a clear-to-send multiple (CTSM frane. [0025] A
conput er - program product for scheduling transm ssion opportunities (TXOPs)

in a wrel esgrueOERRAE alclRIRTodY Fre¥himgal @ggaﬁﬁpgénaqgumﬁtaemq@wmrﬁﬁ@ fPgram
product may include a conputer-readabl e nedi um having instructions thereon.

The i nst r ueniasesss paint i(AB) udbe dvtiactions macdby inelpdg qodgdestceeivingenecanipt i pl e

(RTSM frane fro Lber station. The instructions nmay al so include
code for al’f'y WFWZG@%i%%?GT or nultiple TXOPs according to the RTSM

frame. [00260274A comRUtBtitues SOERBI GO dHE Eldcaicad Ehgidbdrh (EHH) 308 M1 SWoking
opportunities (TXOPs) in a wirel ess conmuni cations systemis described. The

conput er - plagramips ddureparayfopealastanstepdit &r- wealdabllecamatiaupstvad (Y LAN)

instructions_thereaon. Thei.nst.ructi y i nclyde de foar. sepnding
Foquest - o BRIk PGSy it 2T Sal S LS o Ry DS T

i nstructi ongchiRyields@ldsee Ihdeken GRdebé ampleatditad 0 daviedsemat tas endhigimdd ipl e
(CTSM frane. [0027] The Institute of EI ectronic and El ectrical Engi neers

(1 EEE) 802 agcordanse ithg EEEGRNE. i viandeesispr epare formal standards for wirel ess

| ocal area r ke (WL c uter co ication in the 2.4 and, 5 GHz
publ i c speé{iﬁrﬂus baﬁ%&?e%%“ rr%rréﬁ ER G gbu Us%:‘ﬁcgls%% HEAECR REY %@?nn%vﬂrglﬁé%t ed

i n devi ces cldsabnidrc@neiuifidagivh diH MuBHIOSERNGRr Wdtidnd HFE 882 adcelds péianden ds.
[0028] Figure 1 illustrates a system 100 including an access point 102 in
wirel ess elnest bogikase srtiomi cBici Sbseiilich sitions pP¢ neaybbe mobde sétigns gueh 294,

The access i.nt 102 e se statipon. The subscriber stations 104 may
be nobile s Og'illlﬁ(?rl%ggessu‘én&ﬁrgl@fgs Iﬁ%%’lgﬁ(én% a(g%Sése%‘V\,i rel ess networking cards, etc.
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subscri ber stations 104. For exanple, the access point 102 may send

el ect r oni c subscriber stations 104. For example, the access point 102 may send electronic
communications to the subscriber stations 104 over a downlink transmission 112.
Similarly, the subscriber stations 104 may send electronic communications to the access
point 102 over an uplink transmission 110. The subscriber stations 104 may receive
transmissions from the access point 102 that are not directed at the specific subscriber
station 104. For example, the access point 102 may send a downlink transmission 110
to subscriber station A 104a that may also be received by subscriber station B 104b.
Similarly, subscriber stations 104 may receive uplink transmissions 110 from other
subscriber stations 104 that are not directed at the other subscriber stations 104. For
example, subscriber station B 104b may send an uplink transmission 110b to the access
point 102 that may also be received by subscriber station C 104c.
[0030] Multiple subscriber stations 104 may be in electronic communication with a
single access point 102 at any given time. As such, the access point 102 may be
designed to receive transmissions from more than one subscriber station 104 during the
same time frame. Such communications may be referred to as parallel transmissions in
the uplink direction 110. The subscriber stations 104 may communicate with the access
point 102 using distributed channel access, which is typically based on a random timing
to access the channel. One constraint of such communications is that the parallel

transmissions in the uplink direction 110 must start at exactly the same time. The time



communi cations to the subscriber stations 104 over a downlink transm ssion
112. Simlarly, the subscriber stations 104 may send el ectronic

comuni cawpanr/w4bhe access point 102 over an uplink tPramarse@iossy6il10. The
subscri ber stations 104 may receive transm ssions fromthe access point 102
that are not directed at the specific subscriber station 104. For exanple,
the access point 102 may send a downlink transm ssion 110 to subscri ber
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Simlarly, subscriber stations 104 may receive uplink transm ssions 110
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be referred to as the TXOP (Transm ssion Cpportunity). [0031] Figure 2
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102 and_muliiplg, syBscrLoer. statlofs, 194 guibng A,.contenon o adow gd an

uplink TX ere e ‘Subscriber i on S gquest -to-send
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f eedback by sending a clear-to-send (CIS). The contention w ndow 210 is a

period of sppssribier ytriprwhitie igiderkther degriusicdrssanisessidbe TaHP 3T dewr i ons
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may have a pre-configured € access point hay receive
an RTS framgorl A framea2@URs ardinygé TXOP 212. The access point 102 may receive RTS

frames 206 from multiple subscriber stations 104 for a particular TXOP 212. The
access point 102 may also receive multiple RTS frames 206 from a single subscriber
station 104 before a particular TXOP 212. The access point 102 may carry such
duplicate requests over to a next TXOP 212. Alternatively, the access point 102 may
discard the duplicate requests.

[0033] The access point 102 may send a TXOP start (TXS) frame 210 to indicate to
the subscriber stations 104 that the TXOP 212 is beginning. The TXS frame 210 may
be a separate frame. Alternatively, the TXS frame 210 may be sent as part of a CTS
frame 208. The access point 102 may then begin the TXOP 212 window during which
the access point 102 receives parallel transmissions in the uplink direction. Upon
completion of the TXOP 212, another contention window may begin.

[0034] Figure 3 illustrates a system 300 for transmission schemes between an access
point 102 and multiple subscriber stations 104 using request-to-send multiple (RTSM)
frames 306 and clear-to-send multiple (CTSM) frames 310. Like the system 200 of
Figure 2, a contention window may occur during which allocations can be made for the

pending uplink TXOP 312.



station 104. The RTS franme 206 may request sone or all of an upcom ng TXOP
212. The anount of resources required in a TXOP 212 nmay be preconf gured or
carried awoparoo2ed49t he RTS frame 206. The access point PO2/usagoonssvds a CTS
frame 208 to the subscriber station 104 to indicate that the requested
resources of the TXOP 212 have been all dcated to the subscriber station
104. The access point 102 nmay receive one or nore RTS franes 206 for a
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during whi €T f€naQoe s cRei TKOPOR 2rregeisa@DyRae albketibel k@ansmiesi ons in the
uplink direction. Upon conpletion of the TXOP 212, another contention
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occur during which allocations can be nade for the pendi ng uplink TXOP

312. [ 0035] nysgeries thsdy TS dramen’ Opoalleeate the spapssicditesewses for multinlp pendmeoPs
312. For eﬁ%{@seslzaaﬁa‘ DG abéﬁ"S%féfggg ié%‘}hﬁ”‘%%’lhsrc%%re%[&tio%'zg@%@%&lﬂ SRQUr ces

for each of € upcom ng three e system re 2,
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finished before requesting resources for the next TXOP 212. Furthernore,
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may send a TXS frame 314 to the subscriber stations 104 to indicate that the TXOP 312
is starting. Alternatively, the access point 102 may send the TXS frame 314 as part of a
CTSM frame 310. The TXS frame 314 may indicate how a subscriber station 104 is to
transmit after the TXS frame 314.

[0037] If the access point 102 has not received an RTSM frame 306 before a
pending TXOP 312, the access point 102 may send out a TXS 314 and start the TXOP
312. The TXOP 312 resources may already be allocated to subscriber stations 104 that
have sent out previous RTSM frames 306.

[0038] It may be possible for the TXS frame 314 to collide with an incoming RTSM
frame 306. If this happens, the access point 102 may simply retransmit the TXS frame
314. The sender of the RTSM frame 306 may have to wait until after the TXOP 312 to
resend the RTSM frame 306. This assumes that the TXS frame 314 is transmitted at a
higher priority than the RTSM frame 306. Similarly, the RTSM frame 306 may be
transmitted at a priority level higher than other traffic and even at a higher priority level
than the TXS frame 314.

[0039] The TXOP 312 may be defined by a power save multi-poll (PSMP). In a
PSMP TXOP, the access point 102 may send a schedule to each of the subscriber



CTS franme 208 for each TXOP 212 requested by the subscriber station 104.
[0036] In the system 300 of Figure 3, the subscriber station 104 may send
an RTSM fwarmeiida®m4pnst ead of an RTS frane 206 to the ac®eTAISp@O053989D2. The
RTSM frame 306 nay be a nessage that includes requests for nultiple TXOPs
312. The access point 102 nmay receive tfge RTSM franme 306, allocate the
requested resources for nultiple pending TXOPs 312, and return a CTSM frane

310 to the s&HBRSTOPRat Pépﬁ{iiSQHe $kciipe satoh§ 04 k@&leélﬁ_awgc%ﬁtsfmhwbddﬂol e
TXOPs 312 have been allocated to the subscriber station 104. The access

poi nt 102 @Ay Pededithe KXW $ tamey c@usinfmydiplewiptin franssibsensi ipepradliclt i ons 104

prior to st ing a TXOP.312. Before.starting the T 31 .he _access

Dot nt 102" dB enaf g ki v ASAE Rt B ol E faseling s 5

i ndi cat e t hatdliigle PXIPS3IR toSsubk@iBicr RehtioN 1 @F.NahE Weds pbie 10T eRF SNt 102
may send the TXS frane 314 as part of a CTSM franme 310. The TXS frane 314

may i ndi cat*®2 kowqeestirbsandipeliipiot @LSH) frame 386 tiwm panbieribenstatean te Tixs

frame 314. [0037]. he ce Qi 102 has not...r i, xed RTSM fr ame

306 ber or & 3o Rty 4 ke M RERE D e bralS PRl bR BBL AR R 16 5 14
and start therctoed KIXM THhend X085 31 dces8Wicuas] (Tavailse@bdye hecladrltogatied to
subscri ber stations 104 that have sent out grevious RTSM frames 306. [0038]

It may be poddplsl(eTHYD frame JiXs FhedrESM a3 Kbmpy seludetad dgionplis MinAGorRT SM

frame 306. Jf thj a S i.nt 102 . Si retransmt the
T Trame Jo *Jlsa-RERRERE LS PRaR R PR ahit shoenap g TRl LR0RMN
after the T{Frhatid2lyl ehd €TSMI ftahe RISMaf riacedsS86. adfhionalohSstiRsioh hat hfe TXS
frame 314 is transmtted at a higher priority than the RTSM frane 306.

Simlarly, strRly ReSMTY rec308. g apeess paint M2 may serd 4085 TESiX¢ tp éndagatqi gher
t han ot her i V- L r_Rri.orj | eyel X rame
314. [ 0039]tﬁ‘%'2‘£é&f§£ﬁg9§ %yatheeardg?%ag&n%ybg%nt&%% Pgl‘éa’vféﬁ%l@f}é??%%ﬁe%(@swp) .
In a PSMP Pffdrhativbl, alec XS P4 RiaylB? s¢myscpaad RomciredUTsMt fagad10of Thhe
subscri berstations 104 that permts the subscriber stations 104 to sleep
duri ng par ta6ces Peink102¢mpy thep beginr4lg thy TXRE 31R0OP 312 nay contain nultiple

uplink tr aTé(MﬁSi OPfe i]ﬂ%‘[ll%ﬁréﬂ)loloqJ Figure 4 described above may be performed by various

hardware and/or software component(s) and/or module(s) corresponding to the means-
plus-function blocks 500 illustrated in Figure 5. In other words, blocks 402 through 410
illustrated in Figure 4 correspond to means-plus-function blocks 502 through 510
illustrated in Figure 5.

[0042] Figure 6 is a flow diagram illustrating a method 600 for requesting resources
in multiple upcoming TXOPs 312. A subscriber station 104 may send 602 a request-to-
send multiple (RTSM) frame 306 to an AP 102. The subscriber station 104 may then
receive 604 a clear-to-send multiple (CTSM) frame 310 from the AP 102. Next, the
subscriber station 104 may receive 606 one or more TXS frames 314 from the AP 102.
As stated above in relation to Figure 4, the TXS frame 314 may be received as part of
the CTSM 310. The subscriber station 104 may then send 608 transmissions in the
TXOP 312 according to the allocated resources that were indicated in the TXS frame
310.

[0043] The method 600 of Figure 6 described above may be performed by various
hardware and/or software component(s) and/or module(s) corresponding to the means-
plus-function blocks 700 illustrated in Figure 7. In other words, blocks 602 through 608
illustrated in Figure 6 correspond to means-plus-function blocks 702 through 708

illustrated in Figure 7.



[0040] Figure 4 is a flowdiagramillustrating a nethod 400 for allocating
resources in nmultiple TXOPs 312 to subscriber stations 104. The access

poi nt 102voayiwecEpve 402 a request-to-send nultipl e (RPEWUSRocae39896 from
a subscriber station 104. The access point 102 nay then allocate 404
resources for nultiple TXOPs 312 accordihg to the received RTSM frane 306.
The access point 102 may send 406 a clear-to-send nultiple (CTSM frane

310. The CigM4jr aneigddds yblboIE igRnalRkiAtRahe ViasMRBhpBAerts 8MMRTSM
clear-to-send (CTS) frame 208 concerning the scheduli g(g of allocated

resour ces. fANMesPat The RYSM rnETH hap kel @ieothediynd mesided 804 on dubdindoomag

informatio iply b S frame 208. ess point ;102.may

send 408 a T iie o Py nafef pfid Fubisr et TRERs 313705 B eNd SHHEY e
sent as parst)g@ffmgﬁwaﬁa/ameg%mﬂév@r 9Bt bV@LRTINIE ThRAKREIM ke BE2 sent
separate fromthe CISM frane 310. The access }Rm nt 102 may then begin 410

the TXOP 31Ry fuptbarincipide amstnesd 840 doneontingowse TXOffe swhichadquayovibatnthy Ade

R TN O LA TS

5. In ot heRTEMd§)2 blla?cd@ MeRudehs oetaRst44 id Iswﬁt éti@GousnTRIOPYr 224 which
correspond to means-Equs-functi on bl ocks 502 through 510 illustrated in

Figure 5. [ron¢st tiEtdhe &Pel(2sstap pllesetian depoarach Ifonide subicalcastaam byt 0L f or

requesting resourc i ti-pl.e u i ng TX 312, A crl ber tion
104"y oonBERBYECTROMT. B | oRrAGRE PRolir g B MReRhBR P S 03
The subscr ibhefredtadtshyariB&htdry 10AS6r bR oM &laflkpacted eabe baffseMth el dehpl €

(CTSM franme 310 fromthe AP 102. Next, the subscriber station 104 nay
recei ve 606urealotubsgiter sigonrdtesTixl requesied raseurses 19y, beadetemynedibakibve i n

relation t FQUE , Lhe T . Y £ the CTSM
310. The s(éggg r ?’gg?lﬁs?xgp :&6 ﬁ@ﬁ&ﬁ%}ﬁoﬁ #eontggaeinlgg%é%% Y%ﬁgemgg%(?g(ﬁé' ﬁ%}mt e TXOP
312 accor diapglidadiohne al | ocated resources that were indicated in the TXS

frame 310. [0043] The nethod 600 of Figure 6 described above nmay be
perfornmed BY0454ri oWdien the AP 102 receives more requests than it has resources available in

an upcoming TXOP 312, the AP 102 may use a scheduler to determine which
subscriber stations 104 are assigned resources during the TXOP 312 and which are not.
Examples of schedulers are a round robin scheduler or virtual enhanced distributed
channel access (EDCA). The virtual EDCA simulates the behavior of EDCA and
assigns resources accordingly. The use of a virtual EDCA scheduler has the advantage
that the relative prioritization of TXOP time to the various subscriber stations 104 is the
same as when the subscriber stations 104 were contending for medium access
individually, using EDCA.

[0046] Figure 9 illustrates certain components that may be included within a
wireless device 901. The wireless device 901 may be a mobile station or a base station.
[0047] The wireless device 901 includes a processor 903. The processor 903 may
be a general purpose single- or multi-chip microprocessor (e.g., an ARM), a special
purpose microprocessor (e.g., a digital signal processor (DSP)), a microcontroller, a
programmable gate array, etc. The processor 903 may be referred to as a central
processing unit (CPU). Although just a single processor 903 is shown in the wireless
device 901 of Figure 9, in an alternative configuration, a combination of processors
(e.g., an ARM and DSP) could be used.

[0048] The wireless device 901 also includes memory 905. The memory 905 may

be any electronic component capable of storing clectronic information. The memory



har dwar e and/ or software conponent(s) and/or nodul e(s) corresponding to the
nmeanspl us- function blocks 700 illustrated in Figure 7. In other words,

bl ocks 60&0t2hroo2¢39608 il lustrated in Figure 6 correspomdTius2009/053965
means- pl us-function bl ocks 702 through 708 illustrated in Figure 7.[0044]
Figure 8 is a block diagramillustrating0the various conponents of an RTSM
frame 802. The RTSM frane 802 may include the tinme needed 804 in the

upcom ng TXORPmA31Es cfBEdiBY S SarliRaA St &Ofchbd CRIAH e lyT KD M)he
request ed nunbé§1808 of TXOPs 312, and/or tﬁéhe?ygrlty Ievel 8§§@%? the

RTSM The mwmcr dirvle s@mgerm@dlff @ptibad staregs media oflash quasedry glevicesoin RN oAuous

R e Tt

request 8126§1§teﬁtﬁﬁi s@%ﬂhﬁﬁﬂkiélng%gﬁ%nﬁﬁgms thBiceh requests that the AP 102
stop allocating resources for the subscriber station 104 in all upcom ng

TXOPs 312. [40#9]r eqhatet QY ped dustimetonsa0baayabe dtosesd dathe mﬂmésnt9|0§ blkg er ed

at subscri ber, atl 104, 2L n.data ex fer n the
ear - fut ur & i dh B oGRS bR EiRe S £ BuBTeBLL b el

det er m ned dpy1dsb® hdfa. WEk&athg exdPlnsEiidtionk 308 rhAgink bR thé Q@@@Dihe'cﬁYaEQ(W above
the MAC (i.e. froman appllcatlon) [0045] When the AP 102 receives nore

requests th@ﬁlﬁﬁmﬁdﬂlﬂ@gmﬂm@§§0§valIable |n an upconing TXOP 312, the AP
102. may USig Oj Chefi }Vllrﬁ es% ﬁ%l%( also nc u%%ﬁl trall)nehnt eiraél ﬁplgedéel%]@r

assigned r ces 3t A

schedul er s 9aB &o all¢w lﬂr@ﬂsrﬁ@ﬁbﬂ ab€ Redpticl omgﬂawﬂdmbeneﬂns asnfee@s desité bouhed
channel access (EDCA). The virtual EDCA sinmnul ates the behavior of EDCA and

assi gns r eggameteslogationr dihegrapsmifige Yk andrecaiver 9 uary Epcpllestineliutierrchis t he
advant age t, h a shc%lvreﬁg% ; )S(S ; ﬁ Ll 617 230, ele t{ﬁjgsql%}gil:epﬁgtﬂ?e ttr%ns e‘{%‘err' %o 4

subscrlber |ons € sane as I ohs

were cont er[dllen«glrél@&fs d®tbe Wolaase sBolindudd Chdﬁi|sh()’wn)1§1un@)1d5%m1{t&@4ﬁlhltﬁilegUr e 9
illustrates certain conponents that nmay be included within a wirel ess
devi ce 901 IecPRETANUliRs frapweivers ad/pr muitiple 2aBtCA®bI | e station or a base

station. [0051] The various components of the wireless device 901 may be coupled together
by one or more buses, which may include a power bus, a control signal bus, a status
signal bus, a data bus, etc. For the sake of clarity, the various buses are illustrated in
Figure 9 as a bus system 919.
[0052] The techniques described herein may be used for various communication
systems, including communication systems that are based on an orthogonal
multiplexing scheme. Examples of such communication systems include Orthogonal
Frequency Division Multiple Access (OFDMA) systems, Single-Carrier Frequency
Division Multiple Access (SC-FDMA) systems, and so forth. An OFDMA system
utilizes orthogonal frequency division multiplexing (OFDM), which is a modulation
technique that partitions the overall system bandwidth into multiple orthogonal sub-
carriers. These sub-carriers may also be called tones, bins, etc. With OFDM, each sub-
carrier may be independently modulated with data. An SC-FDMA system may utilize
interleaved FDMA (IFDMA) to transmit on sub-carriers that are distributed across the
system bandwidth, localized FDMA (LFDMA) to transmit on a block of adjacent sub-
carriers, or enhanced FDMA (EFDMA) to transmit on multiple blocks of adjacent sub-
carriers. In general, modulation symbols are sent in the frequency domain with OFDM

and 1n the time domain with SC-FDMA..



[0047] The wirel ess device 901 includes a processor 903. The processor 903
may be a general purpose single- or nulti-chip mcroprocessor (e.g., an
ARV, a swecodlozp4ppose m croprocessor (e.g., a digital peirgrsadoopsiveessor
(DSP)), a mcrocontroller, a programmable gate array, etc. The processor
903 may be referred to as a central prodéssing unit (CPU). Al though just a
singl e processor 903 is shown in the wirel ess device 901 of Figure 9, in an

al ternativeoss3f i guRAtLRN, “RtEATIMNALOTMALssRr ACRE&ONariES- 8, actidnARMdand
DSP) coul d be used. [0048] The wirel ess device 901 al so includes nmenory

905. The méhyefprgoSictapitieg’anyn eneode mi@laémgp@n@mvtlwpa@b@ssmfg, sieumnngg

el ectronic.inf The no odle random.acc
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st orage W@tr@etufega&beﬂ@ﬁﬁgkndﬂﬁé GRS, 1A1sdAMetcRRinQaT ChnMBEREY rédeflinttedo W t h
t he processor, EPROM nenor EEPROM nenory, registers, and so forth,

i ncl udi ng é@n@mm&mf@tmaﬂphbraé@ﬁssmg Gogopcamating d07 i ehemesy kandttho fike.9850omay be

d g by th
ot ocessor SO TBT gy cEhist P habk Rk HE ehadul R RS R A" e

instructi 0r[60§l(]"9 Mele iphiagé VBadel nt!Sde®Tnot h‘l@eaﬁ&t‘tﬁs&panlglrtﬁi” ugilesd ex@essiyn t he
menory 905. [0050] The wirel ess device 901 may also include a transmtter 9

11 and a repedifjed othavise bl othev werdasthi Phraen “basdd oat dpicribes bithsbeged only
bet ween the mnr ‘gsgd fiwﬁe 901 and a renote location. The transmtter 9 11
and recei vér 1 be coP?ectlver referred to as a transceiver 915. An

antenna 917{ogssy bemé Reiripestdebdorc Shil €Be merﬁﬁ%d bdaglgeb \catorfdds ald@eral
wi rel ess device 901 nmay also i ncl ude (not own) nultiple transmtters,

mul ti pl e r @uEIOs@PEOCCHGE.td perdral pmtserig/@ms (@hd). @rmmxpmrpm@raﬁt@mﬁé signeb51]
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by one or -Eontrof si gnal” bus,

a status s IsGﬁh@ |c1rbl!1}fﬁsta1@ce§1ai %)r@c&stor’ehﬁy r&fRf tot aﬁh%p@ﬁ&ﬂm@%p@dlﬁé irftygrateleirvdt | ous
buses are illustrated in quyre 9 as a bus system 919. [0052] The

t echni ques (d8Kek piserrpapable lagy dewicg 4BED), @rﬁ@émmﬁnwméhhwtecﬁqudHPGA)

etc. The term “processor” may refer to a combination of processing devices, ¢.g., a
combination of a DSP and a microprocessor, a plurality of microprocessors, one or
more microprocessors in conjunction with a DSP core, or any other such configuration.
[0056] The term “memory” should be interpreted broadly to encompass any
electronic component capable of storing electronic information. The term memory may
refer to various types of processor-readable media such as random access memory
(RAM), read-only memory (ROM), non-volatile random access memory (NVRAM),
programmable read-only memory (PROM), erasable programmable read only memory
(EPROM), electrically erasable PROM (EEPROM), flash memory, magnetic or optical
data storage, registers, etc. Memory is said to be in electronic communication with a
processor if the processor can read information from and/or write information to the
memory. Memory that is integral to a processor is in electronic communication with the
processor.

[0057] The terms “instructions” and “code” should be interpreted broadly to include
any type of computer-readable statement(s). For example, the terms “instructions” and
“code” may refer to one or more programs, routines, sub-routines, functions,
procedures, etc. “Instructions” and “code” may comprise a single computer-readable

statement or many computer-readable statements.



systens, including communication systens that are based on an orthogonal

mul ti pl exi ng schene. Exanpl es of such comruni cati on systens incl ude

Ot hogonawoBnmyensey Di vi sion Multiple Access (OFDVA) sPSTAISE009/053965
Single-Carrier Frequency Division Miltiple Access (SC-FDVA) systens, and so
forth. An OFDVA systemutilizes orthogon2al frequency division nultiplexing
(OFDM), which is a nodul ation technique that partitions the overall system

bandwi dt h i[p¢s8] Mul ThohRicasAsh@ABOMRd Is4Is ahdy B Smpldesed st Barddard, 868waRY al so
be called tones, bins, etc. Wth OFDM each subcarrier may be independently

nmodul at ed wirmhvagiatos. anprcoSOIrRDVMA thareafe nhf nmplententicidZe spfiverd, deyviid ciRmFIME FDVA)
to transni% on sub-carriers that afe distributqg acrq%s tQﬁ sysigm
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adj acent subcarriers. In general, nodulation synbols are sent in the
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term "det erm ni.ng’ c S i lety of actions, and, therefore,
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anot her data structure), ascertaining and the |like. Al so, "determning" can

i ncl ude r ecairyiongtare dgsiredr pregiagy erylci inftbe derm oh Jnstraelews Jirmigty grygturesgiiessi ng
data in a r n he. l i ke, O, r,m.nji ng" n..include resol ving,
el ot ng, TEaBt Pt iEh b it dn b EhF IR Sot iR i LT o
on" does nafisc , 1dRas edc,opticalodisc, UpitASErRKR @Ss(PVENEtbppedistdagpiise. 1 n
other words, (the phrase "based on" describes both "based only on" and
"based at [r'&asdiseivherq dossysuihe repspduce satscaagnsticalbhodiilg ditcsirprredycedat
broadly to 4 eneral purpose processor, a central processing unit
(CPYU), a npgﬁ%% oc%@g%??'a digital signal processor (DSP), a controller, a

m crocontr @ddsy|, asSstwire SRGRNtARtio@NEaS0 afsor b trddosletedS 00E Gi frendEtARCES, a
"processor” may refer to an application specific integrated circuit (ASIC),
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eto. The tGLRLARESRME o TBAIMICLSL, BePoRRTEIENIRR: PP ERASLIRAEY ces
line (DSL), or wireless technologies such as infrared, radio, and microwave, then the

coaxial cable, fiber optic cable, twisted pair, DSL, or wireless technologies such as
infrared, radio, and microwave are included in the definition of transmission medium.
[0060] The methods disclosed herein comprise one or more steps or actions for
achieving the described method. The method steps and/or actions may be interchanged
with one another without departing from the scope of the claims. In other words, unless
a specific order of steps or actions is required for proper operation of the method that is
being described, the order and/or use of specific steps and/or actions may be modified
without departing from the scope of the claims.

[0061] Further, it should be appreciated that modules and/or other appropriate
means for performing the methods and techniques described herein, such as those
illustrated by Figures 4 and 6, can be downloaded and/or otherwise obtained by a
device. For example, a device may be coupled to a server to facilitate the transfer of
means for performing the methods described herein. Alternatively, various methods
described herein can be provided via a storage means (e.g., random access memory
(RAM), read only memory (ROM), a physical storage medium such as a compact disc
(CD) or floppy disk, etc.), such that a device may obtain the various methods upon

coupling or providing the storage means to the device. Moreover, any other suitable



conbi nation of a DSP and a m croprocessor, a plurality of mcroprocessors,
one or nore mcroprocessors in conjunction wwth a DSP core, or any ot her
such confwguorawazes9 [ 0056] The term "nmenory"” shoul d be ipararspeoessdehr oadl y
to enconpass any el ectroni c conponent capable of storing electronic
information. The termnmenory may refer i® various types of
processor-readabl e nedi a such as random access nenory (RAM, read-only
menory  ( ROMchn@Bfyoprabidif tha REEHDI8 GAE SEThARIBY JestMBI Wein B QAEAOEBA Be
read-only nmenory (P , erasabl e progranmabl e read only nmenory (EPROV),

el ectri cal IWilisglasabl e PROM (EEPROV), flash menory, magnetic or optical data

storage, registers, etc. . Menp IS id,to be in electronic.co nication
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functi ons, [pegagedunast is@lfmed tsAst ructi ons” and "code" may conprise a single
conput er -readabl e statenent or nmany conputer-readabl e statenents.[0058] The
functions described herein may be inplenented in hardware, software,
firmvare, or any conbination thereof. If inplemented in software, the
functions may be stored as one or nore instructions on a conputer-readabl e
medi um The term "conputer-readabl e nedium' refers to any avail abl e nmedi um
that can be accessed by a conputer. By way of exanple, and not limtation,
a conput er-readabl e medi um nay conpri se RAM ROM EEPROM CD- ROM or ot her
optical disk storage, magnetic di sk storage or other magnetic storage

devi ces, or any other nmediumthat can be used to carry or store desired
program code in the formof instructions or data structures and that can be
accessed by a conputer. Disk and disc, as used herein, includes conpact
disc (CD), laser disc, optical disc, digital versatile disc (DVD), floppy
di sk and Bluray (r) disc where disks usually reproduce data magnetically,
whi |l e di scs reproduce data



optically with lasers. [0059] Software or instructions may al so be
transmtted over a transm ssion nedium For exanple, if the software is
transm t two 2broommowebsi te, server, or other renote souPCEU$IMYSHW6TO0axi al
cable, fiber optic cable, twisted pair, digital subscriber line (DSL), or
wi rel ess technol ogi es such as infrared, 14adi o, and m crowave, then the
coaxial cable, fiber optic cable, twi sted pair, DSL, or wreless

t echnol ogi es such as infrared, radio gcrowave are included in the
definition of transm ssion nedium [8%%%? e nmet hods di scl osed herein
conprise one or nore steps or actions for achieving the described nethod.
The net hod ;steps, ang/ qr. acti ons be i nterchange ] one anot her

W thout degar | iy TEoi PG nEEEpe s tRsoR PEPFRTTR (BRI ot 48R ess a
speci fic orgdfin@fcafib8PsysRn, Aed hOMSd témpeans:red for proper operation of the
met hod that is being déescribed, the order and/or use of specific steps
and/ or actions meseivieg arodiutstao-send molitp NG frgme fom 2 hbsetlpetagpnit he
clainms. [0061] Further, it should be appreciated that nodul es and/or other
appropri ate neans fo?ngerforning t he net hods and techni ques descri bed
herein, such as jlib@s@girédodedet BrefulBylcAYUPEGasdd M theR TS e, downl oaded
and/ or ot herw se obtained by a device. For exanple, a device nmay be coupl ed
to a server to facilitate the transfer of nmeans for perform ng the nethods
descri bed her ei renAdSIGHAINRI ¥ fuiRcORSrioRE Rate e sesi Badnhaffigle can be
provided via a storage neans (e.g., random access nenory (RAM, read only
menory ( ROWTSM)pghysi.cal storage nedi um such as a conpact disc (CD) or

fl oppy disk, etc.), such that a device may obtain the various mnmethods upon
coupling or providing the storage neans to the device. Mreover, any other
sui t abl et edhni qUéenasthqat efdlding fultieer veipasiag aadliiges MXIOfuest JESSY frioeel her ei n
to a device can be utilized. [0062] It is to be understood that the clains
are not limted to the precise configuration and conponents illustrated
above. Varidous midinidtli@t ofutdm GHanigesompdsiiabeg@hniaps TryPbe made in the
arrangenent, operation and details of the systens, nethods, and apparatus
descri bed herein without departing fromthe scope of the clains.

5. The method of claim 3, wherein the TXS frame indicates how a subscriber

station may transmit after the TXS frame.

6. The method of claim 1, further comprising sending a clear-to-send multiple

(CTSM) frame combined with a TXOP start (TXS) frame.

7. The method of claim 3, wherein the TXOP is defined by a power save multi-poll
(PSMP).
8. The method of claim 1, wherein the RTSM frame includes a total amount of

time needed by the subscriber station to transmit its data at an expected transmission

rate.

9. The method of claim 1, wherein the RTSM frame includes a total number of

bytes needed by the station to transmit its data.

10.  The method of claim 1, wherein the RTSM frame includes a requested number

of TXOPs.



[0063] What is claimed is:CLAIMS 1. A nethod for scheduling transm ssion
opportunities (TXOPs) in a wireless conuni cations system the nethod
conpri si YO 208RIMPNg a request-to-send mul tiple (RTSM PCTArseo063y65
subscriber station; and allocating resources for nmultiple TXOPs based on
the RTSM frame. 2. The method of claim 15 further conprising sending a
clear-to-send nultiple (CTSM frane. 3. The nethod of claim1, further

conpri si ng 19endimhg nfetdotIT Hiaf I, firftPompaAiMg sédid e TREINAsH OFXS) Rariie 1,
further conprising beginning a TXOP. 5. The nethod of claim3, wherein the
TXS frane iendbeginesg e ROBupshout treeivetzaan RRSMey transmit after the TXS
frame. 6. The nethod of claim1, further conprising sending a clear-to-send
multiple (CTSM frame conbined with a TXOP start (TXS) frame. 7. The net hod
of cl ai m 3,12wherldicmathed AXORM 3 foetidrcechpbying rggomemitiay thenllX$ frapeif th¢ PSMVP) .

8. The net f claiml1, . wherej e RTSM frane includes a total anmnount of
tinme neede%g?mgcgl&&%wtﬁg}e @Mfgﬁneﬁ'o transnmit its data at an expected
transm ssion rate. 9. The nmethod of claim 1, wherein the RTSM frane

i ncludes a total_nunber of hytes needed the station to transmt its
data. 10. THe ndthRaertend ‘bt{‘é*ilﬁ% %,Whﬁfﬁé?&}erf?fw HRermhio it (4 1 GHLS) fame:

request ed nunber of TXOPs.1l. The nethod of claim1, further conprising

sending a TXOP start (TXS) franme and begi nning the TXOP wit hout receiving
an RTSM 124 Thdhsengies fclﬁmal,m@reuﬂmetg%ﬁ s hasi iy kxpkni tting t he
TXS frame if the TXS frame collides with the RTSMfrane. 13. The net hod of

claim2, wherein the CTSMfrane is a clear to send (CTS) frane.
15.  The method of claim 1, wherein allocating resources for multiple TXOPs based

on the RTSM frame(s) further comprises implementing a virtual enhanced distributed

channel access (EDCA).

16.  The method of claim 1, wherein allocating resources for multiple TXOPs based

on the RTSM frame(s) further comprises using a non-starving scheduler.

17. A method for scheduling transmission opportunities (TXOPs) in a wireless
communications system by a subscriber station, the method comprising:
sending a request-to-send multiple (RTSM) frame to an access point (AP); and

receiving a clear-to-send multiple (CTSM) frame.

18.  The method of claim 17, further comprising receiving a TXOP start (TXS)

frame.

19.  The method of claim 17, further comprising sending data during a TXOP that
started after receiving a TXOP start (TXS) frame.

20. The method of claim 18, wherein the TXS frame indicates how the subscriber

station may transmit after the TXS frame.

21. The method of claim 17, wherein the CTSM is combined with a TXOP start
(TXS) frame.



14. The method of claim1l, wherein the RTSMfrane has a priority level. 15.
The nmethod of claim1l, wherein allocating resources for nultiple TXOPs
based on wbeoRIBM4branme(s) further conprises inplenmenti RGTAISLINOWEIS
enhanced di stri buted channel access (EDCA). 16. The nethod of claim1,
wherein allocating resources for nultipllé TXOPs based on the RTSM frane(s)
further conprises using a non-starving scheduler. 17. A nethod for

schedul i ng 2br angFe$sdtRdH GRPARE LN inthieRSn hEXSRIP id dkfetiMby alpesSr SRmmNticat i ons
system by a subscriber station, the nethod conprising: sending a

request -t oPoBBSMIt i ple (RTSM frame to an access point (AP); and
receiving a clear-to-send nultiple (CTSM frane. 18. The nethod of claim
17, further conprising receiving a TXOP start (TXS) frane. 19. The net hod
of clai m 123. f urlthkenctbwhgirdlaimly, sddiimthedik M dranienigcladdsxOptal hapustar t ed

after receivin T start. (TX frame. 20. - The nethod qf claim 18,
aherei e namded At Rt  RErwnf s Afaar TrRRr s iyt e
after the Txs frame. 21. The method of claim 17, wherein the CTSMis

conbined with a TXOP start (TXS) frane.22. The nethod of claim 17, wherein
the TXOP is defined by a power save multipoll (PSMP). 23. The nethod of

claim 17, \yaereim&ﬁ%ﬁ@\émﬁ@mwh@féthgﬁﬁqzﬁm;ﬂe AU  Rfal hiABNGeded by

t he subscriber station to transmt | ata at an expected transm ssion
rate. 24. TDhteesmetdeddyahe sthidmiolransmitatsaiata. t he RTSM frame i ncl udes a total
nunber of bytes needed by the station to transmt its data. 25. The nethod
of claim17, wherein the RTSM frane includes a requested nunber of TXOPs.
26. The methbod dheehahsd dfclaihe?, eiherdihthe RISV ffraaneEintlades cleqadstddonseied ( CTS)

of TXOPs.

26. The method of claim 17, wherein the CTSM frame is a clear to send (CTS)

frame.
27.  The method of claim 17, wherein the RTSM frame has a priority level.

28.  An access point (AP) configured to schedule transmission opportunities
(TXOPs) in a wireless communications system, comprising:
a processor; and
circuitry coupled to said processor configured to:
receive a request-to-send multiple (RTSM) frame from a subscriber
station; and

allocate resources for multiple TXOPs based on the RTSM frame.

29.  The access point of claim 28, wherein the access point is further configured to

send a clear-to-send multiple (CTSM) frame.

30.  The access point of claim 28, wherein the access point is further configured to

send a TXOP start (TXS) frame.

31.  The access point of claim 28, wherein the access point is further configured to

begin a TXOP.



frame. 27. The nethod of claim17, wherein the RTSMfrane has a priority
| evel . 28. An access point (AP) configured to schedule transm ssion
opport uniwpes10(EX@Ps) in a wrel ess conmuni cati ons syst ecT/USQMNEIEHY: a
processor; and circuitry coupled to said processor configured to: receive a
request-to-send nultiple (RTSM frame fi®dm a subscri ber station; and
all ocate resources for nultiple TXOPs based on the RTSM frane. 29. The
access poinb. of Thkaksss BoinVbEd 830, RehetGR BRST RO el ifdibated MAY a GRRXLHBA ed to
send a clear-to-send nultiple %QTSN@ franme. 30. The access point of claim
28, wher ei ntatine ydegsmpeitar thed ¥ufremer configured to send a TXOP start
(TXS) frame. 31. The access point of claim?28, wherein the access point is
further configured to begin a TXOP.32. The access point of claim 30,
wher ei n t hé3TXS Theaneess painteff @sinh2Ry vehesaib geradchess psinais fortherapnfipamdma t af t er
the TXS frane 3. The acces Lot af claim?28, wherein th ess poi nt
ot ur cher BBt Pt Baced ftie B Hawd SRt o b erdfy TF S ERnE
conmbined with a TXOP start (TXS) frane. 34. The access point of claim 30,
wherein the TXORP_ is defined a power save nulti-poll (PSMP). 35. The
access poi ff of TFAFRSLBOIN HeimSQ Rdrereramer P XOR @eéjmegg BPOMGE $Veanount  of
ti me neede _ criber station to transmt its data at an expected
transnissigﬁhyiﬁgipggﬁﬁThe access point of claim28, wherein the RTSM frane
i ncludes a total nunber of bytes needed by the subscriber station to
transmt 14y datﬂie ag ass ﬁgi‘ﬁt %@?%%&Mﬂhecﬂﬁﬁ‘ fhftne MRRGE! Dot &nBhmM f ranme
i ncl udes a requested nuhber o S.

of time needed by the subscriber station to transmit its data at an expected transmission

rate.

36.  The access point of claim 28, wherein the RTSM frame includes a total number

of bytes needed by the subscriber station to transmit its data.

37.  The access point of claim 28, wherein the RTSM frame includes a requested
number of TXOPs.
38.  The access point of claim 28, wherein the access point is further configured to

send a TXOP start (TXS) frame and begin the TXOP without receiving an RTSM

frame.

39.  The access point of claim 30, wherein the access point is further configured to

retransmit the TXS frame if the TXS frame collides with the RTSM frame.

40.  The access point of claim 29, wherein the CTSM frame is a clear to send (CTS)

frame.
41.  The access point of claim 28, wherein the RTSM frame has a priority level.
42.  The access point of claim 28, wherein allocating resources for multiple TXOPs

based on the RTSM frame(s) further comprises implementing a virtual enhanced

distributed channel access (EDCA).



38. The access point of claim28, wherein the access point is further
configured to send a TXOP start (TXS) frane and begin the TXOP w t hout

recei vi ngwaroRiBM4br ane. 39. The access point of clai m BOT/ush@9wm53ves he
access point is further configured to retransmt the TXS frane if the TXS
frame collides with the RTSM frame. 40. 1§he access point of claim 29,
wherein the CTSMfrane is a clear to send (CTS) frane. 41. The access poi nt
of clai m 283 whangiadcdshBoidl SNIARPPE WiRteiR alédathl tebohR¥Efor nfidtipld TR G¥ECESS

poi nt of claim28, wherein allocating resources for nultiple 12I'XODS based on
t he RTSM f basas(an) the BeliShe frametsp furtes compliseswpng pgoa-starying afhodnleanced

di stributed channel access (EDCA).43. The access point of claim28, wherein
al l ocating resources for nultiple TXOPs based on the RTSM franme(s) further
conpri ses 4di ng Aasubocrist atatipmgorsfedueciloescheddidke. trassudssmrdppertusitiat (I0€0Ps)
configured.to schedul e transm ssion opportunities (TXOPs) in a wreless
communi cat i"6A ?8%“@8%?‘?%%8?%0% W% or; and circuitry coupled to
sai d processor Gophigidreshdt o1 send a request-to-send nmultiple (RTSM frame
to an access point (AP); and receive a clear-to-send nmultiple (CTSM frane.
45. The subscri secuigyaviplnd &f saed pionesddr; contignesidot he circuitry is further
configured to receive a TXOP start (T f 46. The subscriber _station
of ol 21 m 44, wher of 1 Seibs GabeR b REEPIGRTEI (Ron LSS GIEAAPE send
data during a TXOP that stggted after receiving a TXOP start (TXS) frame.
47. The subscriber station of claim45, wherein the TXS frane indicates how
the subscriber stati gecemmye dlearigsend mbitple (HESMX&aheame. 48. The subscri ber
station of claim44, wherein the CTSMfrane is conbined with a

=

45.  The subscriber station of claim 44, wherein the circuitry is further configured to

receive a TXOP start (TXS) frame.

46. The subscriber station of claim 44, wherein the subscriber station is further
configured to send data during a TXOP that started after receiving a TXOP start (TXS)

frame.

47, The subscriber station of claim 45, wherein the TXS frame indicates how the

subscriber station may transmit after the TXS frame.

48. The subscriber station of claim 44, wherein the CTSM frame is combined with a

TXOP start (TXS) frame.

49.  The subscriber station of claim 44, wherein the TXOP is defined by a power
save multi-poll (PSMP).

50. The subscriber station of claim 44, wherein the RTSM frame includes a total
amount of time needed by the subscriber station to transmit its data at an expected

transmission rate.

51. The subscriber station of claim 44, wherein the RTSM frame includes a total

number of bytes needed by the subscriber station to transmit its data.



TXOP start (TXS) frame. 49. The subscriber station of claim44, wherein the
TXOP is defined by a power save nulti-poll (PSMP). 50. The subscri ber
station ovochaionmed, wherein the RTSM frane includes a wPoralS2@omssyss of tinme
needed by the subscriber station to transmt its data at an expected

transm ssion rate. 51. The subscriber sti@ation of claim44, wherein the RTSM
frame includes a total nunber of bytes needed by the subscriber station to

transmt it53. datiheRdbschiber atarichen 43t dhéRh @E RAISM Fafrt.indMi@isl N t he RTSM
frame includes a requested nunber of TXOPs. 53. The subscriber station of

cl ai m 44, vpgesicd npnberfIN@Pane is a clear to send (CTS) franme. 54. The
subscri ber station of claim44, wherein the RTSMfranme has a priority

| evel . 55. An apparatus configured to schedul e transm ssion opportunities
(TXOPs) in3d. wi rldkesbscabemiationatiichms 49y whengin theo £JiSM ifmagre isre alesr toeend
receiving 2 &ﬁggest-to-send multiple (RTSM frame froma subscri ber

station; a G A%t or all ocating resources for multiple TXOPs based on the
RTSM frame. 56. An apparatus configured to schedul e transni ssion

opportunities (TXOPs) in a wireless co ni cati ons,syste conpr.i si n
means for 9&ndi J&eéu%%aﬁ%fﬁ@twaﬁsféﬁ&n#ﬂr%ﬁqe@ RRGWM fiamsda 6 PRATJEE
point (AP); and neans for receiving a clear-to-send nultiple (CTSM frane.
57. A conputer-program product for scheduling transm ssion opportunities
(TXOPs) i n & wi rel @parabsrrenfieist i pdicdyls trapgmistian epprstwngics §F SHPAMISy oduct

conprisingvﬁﬁggggg&ﬁﬁm&sﬁgﬂglg rediMpkhayi ng instructions thereon, the

i nstructions conprising. CoO ér?of reteiving a request-to-send nmultiple

(RTSM frane fr ombass satlhsivibgs request-to-send multiple (RTSM) frame from a subscriber
station; and

means for allocating resources for multiple TXOPs based on the RTSM frame.

56.  An apparatus configured to schedule transmission opportunities (TXOPs) in a
wireless communications system, comprising:
means for sending a request-to-send multiple (RTSM) frame to an access point
(AP); and

means for receiving a clear-to-send multiple (CTSM) frame.

57. A computer-program product for scheduling transmission opportunities
(TXOPs) in a wireless communications system, the computer-program product
comprising a computer-readable medium having instructions thereon, the instructions
comprising:
code for receiving a request-to-send multiple (RTSM) frame from a subscriber
station; and

code for allocating resources for multiple TXOPs based on the RTSM frame.

58. A computer-program product for scheduling transmission opportunities
(TXOPs) in a wireless communications system, the computer-program product
comprising a computer-readable medium having instructions thereon, the instructions

comprising:



station; and code for allocating resources for nultiple TXOPs based on the
RTSM'frane 58. A conputer-program product for scheduling transm ssion
opport uniwpeaesiiEX@»s) in a wrel ess conmuni cati ons syst emu/ush@9/053965

conput er - program product conprising a conputer-readabl e nedi um havi ng
instructions thereon, the instructions 2énprising:code for sending a
request-to-send nultiple (RTSM frame to an access point (AP); and code for

receiving a cleabdd for s&EndM dguBdtQo-LESNMIIAMEESM) frame to an access point
(AP); and

code for receiving a clear-to-send multiple (CTSM) frame.



