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' BACKGROUND
I. Field
[0002] The following description relates generally to wireless communications,
and more particularly to utilizing a reverse direction grant in a wireless communication: .

system.

11, Background
[0003] Wireless communication systems are widely deployed to provide various
types of communication; for instance, voice and/or data may be provided via such
wireless communication systems. A typical wireless data system, or network, provides
. multiple users access to one or more shared resources. A system may use a variety of
multiple access techniques such as Frequency Division Multiplexing (FDM), Time
Division Multiplexing (TDM), Code Division Multiplexing (CDM), and others.
[0004] Examples of wireless systems that enable various types of communication
include Wireless Local Area Networks (WLANSs) such as WLANS that comply with one
or more of the IBEE 802.11 standards (e.g., 802.11 (a), (b), or (g)). Additionally, IEEE
802.11(e) has been introduced to improve some of the shortcomings of previous 802.11
standards. For example, 802.11(e) may provide Quality of Service improvements.
[0005] Conventional wireless systems that utilize techniques to provide channel
access may allow a particular station (e.g., access point, base station, user terminal,
mobile terminal, ...) to transmit data during a specified period of time. However, such
allocation can result in inefficient use of the channel when the station completes its

associated transmission prior to the end of the allocated transmission time period. Thus,
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systens. SMyi§ments. Its sole purpose is to present some concepts of one or more embodiments

in a simplified form as a prelude to the more detailed description that is presented later.
o [0007] In accordance with one or more embodiments and corresponding

disclosure thereof, various aspects are described in connection with reducing waste of
communication channel bandwidth in association with scheduled time periods that
allocate channel access to particular stations. According to various aspects, systems and
methods are described that facilitate providing and/or utilizing reverse direction grants in
connection with scheduled channel access. Such systems and/or methods can mitigate an
amount of unused channel time after a station éompletes data transmission prior to an end
of the allocated period. ”
[0008] According to related aspects, a method of wireless communication can
comprise receiving a multi-poll frame that schedules transmissions for a number of time
periods associated with transmission opportunities, communicating data during a

' particular one of the scheduled time periods associated with a particular transmission

~ opportunity in a first direction according to the multi-poll frame, transmitting a reverse
direction grant during the particular scheduled time period associated with the particular
transmission opportunity in the first direction, the reverse direction grant enables a
recipient to transmit data, and receiving data communicated in a second direction during
the particular scheduled time period associated with the particular transmission
opportunity. The method can further comprise evaluating whether to transmit the reverse
direction grant, determining an amount of time remaining in the particular scheduled time
period associated with the particular transmission opportunity, and/or determining
whether a station indicated to be a transmitter in the multi-poll frame completed an
associated transmission. The method can additionally comprise evaluating whether to

employ a received reverse direction grant during at least a portion of a remainder of the
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enpl oyed and the described enbodi nents are intended to include all such
aspect s awdmprisdsrdataassacidtedwith at least one of a transmitter, a receiver, a start time, and a

P

W duration associated with a respective transmission opportunity for each of a plurality of

time periods. Additionally, the computer-readable medium can comprise instructions for
scheduling a number of transmission opportunities by generating an order in which a
token is passed and/or instructions for identifying that an associated station is indicated as
a transmitter by the schedule.

[0012] To the accomplishment of the foregoing and related ends, the one or more
embodiments comprise the features hereinafter fully described and particularly pointed
out in the claims. The following description and the annexed drawings set forth in detail
certain illustrative aspects of the one or more embodiments. These aspects are indicative,
however, of but a few of the various ways in which the principles of various
embodiments may be employed and the described embodiments are intended to include

all such aspects and their equivalents.



5 BRI EF DESCRI PTI ON OF THE DRAW NGS [0013]FIG 1 is an illustration of a

W rel ess communi cation systemin accordance with various aspects set forth
herein. [Q@lAbFdiee32 is an illustration of a system thatpEnpsnyssser se
direction grants in connection with scheduled tines to access a

communi cati on channel in accordance with various aspects. [0015]FIG 3 is an
illustration of a nulti-poll that may be utilized to schedul e channel

access. [0016]FIG 4 is an illustration of an exanple that denonstrates
utilization of Schedul ed Access Periods (SCAPs) with disparate techniques
for channel access. [0017]FIG 5 is an illustration of an exanple of a SCHED
frame in accordance BRIEF DESCRIPTION OF THE DRAWINGS

[0013] FIG. 1 is an illustration of a wireless communication system in accordance
with various aspects set forth herein.

[0014] FIG. 2 is an illustration of a system that employs reverse direction grants
in connection with scheduled times to access a communication channel in accordance
with various aspects.

[0015] FIG. 3 is an illustration of a multi-poll that may be utilized to schedule
channel access.

[0016] FIG. 4 is an illustration of an example that demonstrates utilization of

- Scheduled Access Periods (SCAPs) with disparate techniques for channel access.

[0017] FIG. 5 is an illustration of an example of a SCHED frame in accordance
with various aspects.

[0018] FIG. 6 is an illustration of an example of a SCHED message in accordance
with various aspects.

[0019] FIG. 7 is an illustration of an example of a SCAP where scheduling is
utilized with reverse direction grants in accordance with various aspects.

[0020] FIG. 8 illustrates a methodology for utilizing reverse direction grants
within an allocated time period for accessing a channel to facilitate reducing an amount
of wasted channel bandwidth in a wireless communication system, in accordance with
one or more aspects. '

S [0021] FIG. 9 is an illustration of a methodology for providing a reverse direction
grant in connection with scheduled access to a communication channel in accordance
with a plurality of aspects described herein.

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

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

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

wireless communication system in accordance with various aspects.
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[0026] Various embodiments 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 embodiments. It may be
evident, however, that such embodiment(s) may be practiced without these specific
details. In other instances, well-known structures and devices are shown in block

‘:;; diagram form in order to facilitate describing one or more embodiments.
[0027] Furthermore, various embodiments are described herein in connection
with a subscriber station. A subscriber station can also be called a system, a subscriber
unit, mobile station, mobile, remote station, access point, remote terminal, access
terminal, user terminal, user agent, a user device, or user equipment. A subscriber station
may be a cellular telephone, a 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, computing device, or other processing
device connected to a wireless modem. Additionally, in accordance with 802.11
terminology, access points, user terminals, efc. are referred to as stations or STAs herein.

[0028] Moreover, various aspects or features described herein may be

e

implemented as a méthod, apparatus, or article of manufacture using standard
programming and/or engineering techniques. The term "article of manufacture" as used
herein is intended to encompass a computer program accessible from any computer-
readable device, carrier, or media. For example, computer-readable media can include
but are not limited to magnétic storage devices (e.g., hard disk, floppy disk, magnetic
strips...), optical disks (e.g., compact disk (CD), digital versatile disk (DVD)...), smart
cards, and flash memory devices (e.g., EPROM, card, stick, key drive...). Additionally,
various storage media described herein can represent one or more devices and/or other
machine-readable media for storing information. The term “machine-readable medium”
can include, without being limited to, wireless channels and various other media capable

of storing, containing, and/or carrying instruction(s) and/or data.



[0023]FIG 11 is an illustration of user device that facilitates generating
and/or utilizing a reverse direction grant in association with schedul ed
channel apeens7/4.5d30ds i n accordance with one or nore aspERUS0686135698r t h
herein. [0024]FIG 12 is an illustration of a systemthat facilitates
schedul i ng channel access and/or utilizing reverse direction grants to
reduce channel bandwi dth waste in a wireless communi cati on systemin
accordance with various aspects. WD 20071033263PCT/ US2006/ 035698 6
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period over a communication channel. However, when the station completes a
transmission prior to the end of the allocated period, resources associated with the
channel are wasted since disparate stations are typically not enabled to access the channel
to transmit data during this period. Thus, it becomes desirable to facilitate providing
reverse direction grants (RDGs) in association with scheduled channel access periods to
mitigate communication channel waste. The reverse direction grant may be utilized by
the obtaining station to access the channel during the remainder of the allocated period.
- [0030] Referring now to Fig. 1, a wireless communication system 100 is
illustrated in accordance with various aspects set forth herein. System 100 includes an
Access Point (AP) 104 that is communicatively coupled to one or more User Terminals
(UTs) 106A-N, where N may be any positive integer. In accordance with 802.11
terminology, AP 104 and UTs 106A-N are also referred to as stations or STAs herein.
AP 104 and UTs 106A-N communicate via Wireless Local Area Network (WLAN) 120.
According to one or more aspects, WLAN 120 is a high speed MIMO OFDM system;
however, WLAN 120 may be any wireless LAN. Access point 104 communicates with
any number of external devices or processes via network 102. Network 102 may be the
Internet, an intranet, or any other wired, wireless, or optical network. Connection 110
carries signals from the network 102 to the access point 104. Devices or processes may
N be connected to network 102 or as UTs 106A-N (or via connections therewith) on WLAN
120. Examples of devices that may be connected to either network 102 or WLAN 120
‘include phones, Personal Digital Assistants (PDAs), computers of various types (laptops,
personal computers, workstations, terminals of any type), media devices such as HDTV,
DVD player, wireless speakers, cameras, camcorders, webcams, and virtually any other
type of data device. Processes may include voice, video, data communications, etc.
Various data streams may have varying transmission requirements, which may be
accommodated by using varying Quality of Service (QoS) techniques.
[0031] System 100 may be deployed with a centralized AP 104. All UTs 106A-N
may communicate with AP 104 according to an example. Additionally or alternatively,

two or more of the UTs 106A-N may communicate via direct peer-to-peer
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illustration, the transmitter can provide a reverse direction grant to AP 104, such as, for

example, during a scheduled period for direct link STA-STA communication (e.g., UT
106A scheduled to transmit and UT 106N scheduled to receive). Thus, AP 104 can



be connected to network 102 or as UTs 106A-N (or via connections therew th)
on WLAN 120. Exanpl es of devices that nmay be connected to either network 102
or WAN 128 ,h¢¥%s4de phones, Personal Digital AssistantspCrAsdos/essoput ers of
various types (Il aptops, personal conputers, workstations, term nals of any
type), nedia devices such as HDTV, DVD®Il ayer, w rel ess speakers, caneras,
cancorders, webcans, and virtually any other type of data device. Processes
may i nclude voice, video, data conmunications, etc. Various data streans nay
have varyLng, | Jiftot ) 1088 613 tABYLPRRELOWRAX Th)bY Usi ng
varying Ot ﬁ{lﬂ%%f%rv@?%’??%{‘%%#%ﬁ@gmulgue)s [0031 sii(? A R

depl oyed Wintidy the e@n4inadr ofeltt ARcAt0d timdlgeribls 106A- N may conmuni cate with AP
104 according to an_exanple. Additionally or alternatively, .two,or nore of
the UTs 1UE’A2N may &dEmhORAN erd Pal ik mblggrsyxgcgg?}%qd cei@éi(é('i‘?rﬁ%ﬁl??ecati on
(e-g., enploving i | ; ) sSeREd AhREindobrdif% Wi 8)) . Access
may be m”ﬁ%%@&%ﬁ@%&%g%@g&%@s e adS hoc ?e.g.,lcontenti on based).
[0032] I n ageivedand/er péreatsthmultiigolbmae (d/a SCHED fen, cemsblidatedpelht can be
enpl oyed in connection with a w.reless comni catljon tem .such as system

100. The tekgapawedpeeEding o §pdigdulgan Jodheiyli-re f(ﬁi“lerﬁsl'ég]féﬁtémﬂsetot hat
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Gur 1 ng o AR abdEndb. A6 AREHARGg thkion B raflGhl ) il SRS ch ST 59 0

0 STAS ( gntf the AERatk@Gifnd¥lot, fAdditiocndg, thesdhBdulasnayedldo iaforinrtheres€ifsr $BAot her
STAs. For exanple, the multi-paoll frane nay be a SCHED frane that defines
nul tipl e AGWAIP bk awakg toirpeedvaBaffink, and/or nultiple direct |ink STA-STA

transm.ssi may b QY| [ e : 1 S
106A N, - o051 " o BO2pE pRERck d el ¥k X0 Pfhtond SFackIin RE PlalS
nunber of t¢esndLEdigglE ifamepdidatags STW e peivided epesiciiobtifreatmingaghi¢niliscat e t hat a
first stationis atransmtter, a second station_is, a receiver, _a start

time, and alowee ta vesithe ehanppldo Hapenis a3 Bany Fapes Angt withp ﬂéaéd’ﬁﬂ‘é‘;- THOPschedul ed

eriods. |14] |at t : I gekqsure is
ot 1 t detlcSs GRAEMRIsEIEd It chARRRBEE, for forhidl 1Bl AR ndUARIART B
ef f ect uat ege rellidddzn Remeectith tithEahbnced iowiboteld @Hagtk] palckss @D Arand t oken t hat

i s passed between stations in an _agreed upon order. Accordi ngl it is to be
appr eci at @ollingaverhopd ismiigated i relatmmdp A CantrolledH Aamae! Aasew@GGA)-s wi t hi n

t he scope he aspgc 25 e i 0 . ; on

i dentifi eo[aé‘gs(’t]t he t%ﬁé’ﬁ%’?f%r ' é’?“l i ékﬁ%%ﬁ#sﬁéﬁ ﬁﬁrﬁg%%gﬁig}-%\?/eet;ﬁg e channel
(e.g., WAN6AIO) tiahsmiitet & 4 thte efbciafed With afitsotate@@riod fm chirsepslgmd AR at i on.
Accordingly, the transmtter can Br ovide a reverse direction grant to the

recei ver, 10Hds erspeimandith#ding UT doet yeprovisled matheai KOFaat thepllocatedimehannel
(Roeart PR TR, OF IO e BB, BPol HRTRRS, A SHIRRGERTT L, °20

t he dur at ilgn 106 & mdytednsMeieny AGEBEC M ACP@RRbhBhta it MR U Repdriied by
transmtter can provide a reverse direction grant to AP 104, such as, for

exanpl e, dhortigtesiaan Spraing(SIER) tochh Hi4- ahdditienaliyre agmatively,dShibiod &2ai on
(e.g., Agr' g&?gg%ﬁ?ﬂﬂﬁ% 14 refB08 Hle'STRE that TephPRINATHES Uhe thoks rah§6E ) ) -

Thus,
Aggregated MPDU (A-MPDU). Further, a block ACK request can be transmitted by UT
106A and/or can be aggregated as part of the A-MPDU. If the multi-poll frame allocates

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

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



WO 2007/ 033263PCT/ US2006/ 035698 9 conmuni cate with the transmtter (e.g., UT
106A) via the channel (e.g., WAN 120) during the remai nder of the allocated

time peri@e.00H0E345UTs 106A-N and AP 104 nmay enpl oy synalumgesaeshisésecks to
enable transmtting and/or receiving data at respective scheduled tines in
accordance with a received and/or generl@ted multi-poll frame (and/ or SCHED
frame, consolidated poll, token passed according to a schedule, ...). The
mul ti-poll frame enables stations to access the channel during all ocated

timnes, a”%@/ﬁ?&ét&’%réﬂﬁn%ﬁ?féf@ éag?&at_@r%wﬂur' E04NRLCE t6 B trhhIREN. t Bided a8t ati on

can transmt data via the chann e schedul e provides notification to
each tr andedst ingrart$fiAhisevalnetion, AR 1 (Wemayutilizerendios sbbemplopdhe emersg ( TXOP)

starts and.ends. Thus, the transm.ttjn tation can transm.t_.any anpunt of
data that ditepaon gran 1 Hansipit dataoditne chael Jf 1s 1A Ba PP AL Mot i CXem8 i ¢ rrmy
al so infor : j ?é’@f*"tﬁ‘e ' fi G-
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channel tdinstdd a single frane of data, a STAis provided a period of tine
during whi it is | owed t 0 use the ghann to transmt .many frames as
TE went OB per PP odien 8 it ed den Sy bel Soaatt aoiee ALstAteY
access; f | : 4 ' el dosd Fnieonnect i on
ot Enhan B S e R e L P oad | o

m ti gat ed applicatibad thetuse mekGFefergingtrdnsnhisslvariechinolagoas sV aiEAxampR036] By way
of a further xar}El e, the rrulti%%cpoll frame canfindi L hat UT 106A is a
transmi t t GPQAIMEN RFEsERE e iSip lwapﬁr%wmﬁgstotlfﬂ%@ SYBEemg: Sxamnlest pol | )
and AP 104 i,3.; j a ' ' vl WM OP at
the al | ooat o B, e e Sy P 0ttt a
to- AP 104.ackieved whilemainfaitifig ba6dward yompatitslitytwitinsuch legrey spdterhAqNtot ocol

Da Uni MPDUs d by S I S| i SI PS AP 104.
Add T onaltih Briiat SERRn DArY, SO LrUBEmiheye SsaRa R e REIERGY S enove
the SITS tihaioy (ﬁé(ﬁ tHaY bEOHS mofd \6F tﬁ@H@prBV%ﬂéﬂ@ &is@tﬁségﬂcgéigaa}e‘f@sdvp DU

er, a bl an y

(A-MPDU). Furt , ock ACK request transmitte 106A and/ or
can be aggoepatied vath ghtartateos$ystenes adbARdbrds.) the nmulti-poll franme all ocates

an anount ime for UT 106A to.transnit data over the conmunication
channel sdg{pstt]hat adﬁmf&fa%gﬁréﬁ‘isgﬁ@ h%aﬁf‘i’t%%&ﬁ'&@*@ﬂbé’ﬁﬁﬁﬁ‘? to UT 106A

conpl eti ngy; ﬂ%%ﬂ*@ Wajas : : ' ﬁﬁ@ | ' gr ant
to AP 104?1111%35&‘O ma;l;ﬂ z%gg@oﬁleﬂ]rg%@g@gg t%{e?é%@c%%saagé an [@oat?drn acglgﬁnlﬁ?ﬂbat a
over the cooordaiceatithovariohanspetts. The systgh 20€ inchides b ALOEsS Poatt (ARR204Emi ni ng

time vvithi£ the TXOP. Upon receipt of the reverse direction grant, AP 104
may eval udite Q&?@Tﬁmﬂrﬁ@ 20t n#nd gseeopd Hper Jermmal GEF) 406. Tt is to-be

appreciated that the system 200 may include any number of additional APs and/or UTs.
AP 204 and UTs 204-206 communicate via Wireless Local Area Network (WLAN) 208.
AP 204 may provide a schedule to UTs 204-206 associated with access to WLAN 208.
o’ For instance, a multi-poll frame (e.g., SCHED frame) may be transmitted, an order may
be predetermined for a token to pass between stations, etc.
[0039] According to an example, the schedule may indicate that during a
particular time segment, UT 204 is a transmitter and UT 206 is a receiver. Thus, UT 204
and UT 206 communicate via connection 210 which is associated with WLAN 208. If
UT 204 completes transmission of data prior to the end of the allocated time segment as
provided by the schedule, UT 204 may transmit a reverse direction grant to UT 206 via
connection 210. UT 206 may utilize the reverse direction grant to transmit data via
WLAN 208. For instance, UT 206 may transmit data to UT 204 and/or AP 202 during
the remaining portion of the allocated time segment. By way of illustration, disparate
UTs other than UT 204 and UT 206 (not shown) may be sleeping during this particular

time segment.
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associated with AP 104 that is to be transmtted. Based at |least in part on
thi s eval Ya®2eN7/038F3 104 may utilize and/or not enpl oy t h&CTASNsO3WPs ecti on
grant to transmt data via the channel. It is to be appreciated that this
exanple is nerely for illustration purgddses, and the aspects of the present
disclosure is not so limted. [0037] Exanpl e enbodi nents are di scl osed herein
that support efficient operation in conjunction with very high rate physical

layers foro@op\ﬂere' E‘Wmh%%réﬁt!eté'lﬂg'ﬁﬁll&&%ﬂ?@éhﬂﬁ?— b alniéSROEY, y ener gi ng
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R-;gr i nstance, a nmulti-poll frame (e.g., frame) may be transmtted, an
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t he al | ocdhestationses EadgcﬁelntAchisthmadi\y; pitinpyverheadds imdtiigater] viwTtiigiag readet r ansmi t
a reverse direction rant t 2 i.on 210. UT 2 my utilize
The' 1 over 0Nt HABfAcG e5Ap T (2. ez S0 HOgF SAREARPELS hoBgst TR ance. T
206 may trmggc} jdata to UT 204 and/or AP 202 during the remaining portion

of the alloca ‘time segnment. By way of illustration, disparate UTs ot her
t han UT 2(0042]d UT ZD06nigpad Fighdyailustrayd senskeaplenbatdiemonstratés wiljration ofil ar

t
e segne cﬁ1eduled Access Periods (SCAPs) with disparate techniques for channel access. Within

a beacon interval (e.g., between two Beacons 402), several channel access methods can
be interspersed. For instance EDCA, HCCA and/or SCHED can be present. 802.11e
introduced the Transmission Oppbrtunity (TXOP). To improve efficiency, when a STA
acquires the medium through Enhanced Distributed Channel Access (EDCA) or through
a polled access in HCF Controlled Channel Access (HCCA), the STA may be permitted

to transmit more than a single frame, which is referred to as the TXOP.

£
£
.

[0043] During Beacon intervals (e.g., Beacon 402), an AP has flexibility to
adaptively intersperse durations of EDCA contention-based access (e.g., EDCA 404),
802.11e controlled access phase (CAP) (e.g., CAP 406), and Scheduled Access Period
(SCAP) (e.g., SCAP 408). EDCA 404 may include one or more EDCA TXOPs 410.
During EDCA TXOP 410, an acquiring STA may be permitted to transmit one or more
frames. The maximum length of each EDCA TXOP 410 depends on the Traffic Class
and may be established by the AP. A STA may gain access to a channel after sensing the
channel to be idle for at least an amount of time corresponding to an associated

Interframe Spacing,.



WO 2007/ 033263PCT/ US2006/ 035698 [ 0040]Wth reference to Fig. 3, illustrated
is amlti-poll frame 300 (e.g., consolidated poll) that nay be utilized to
schedul e MWMARANMBIN3R6Tess. Multi-poll frane 300 nay be proPCHEG2M6/037688 ng t o
802.11n. Multi-poll franme 300 incl udeslg header 310 that may conprise
synchroni zati on data. Multi-poll frame“ 300 may al so i nclude a sequence of
any nunber of polls (e.g., poll 1 320, poll 2330, poll N 340, where N is any
positive integer). Each of the polls (e.g., poll 1) may include data
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a beacon jiresy, ﬁ%'deét%ﬂonobﬁbﬂi@@ﬂohﬂﬁe%@ﬁé‘@@ﬁA%betﬁ@W al channel access
met hods can be i nterspersed. For instance EDCA, HCCA and/or SCHED can be
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frame, which is referred to as the TXOP. 043] Durl\r;tg Beacon interval s

(e.qg., Beabmahmr(P&W)AlilmaSCél;EIbmesaageﬂ& atieast ofthe SCIAR 4085 Psr AR
d t f d DCA

P otk PR ERRLCRhbss 8RS mBR BB 1E A AR bra it okt v oo
( SCAP) (gdge ocﬁ%%f&&) SchieB¥itd ARfesaWeribd (3 CAR). ONR MixiRHEp ERHedviRSo 10.
During E TXOP 410, an acquiring STA may be permtted to transmt one or

more f r anthe. SCAR magvery and agegrdingfo assasheE DY bEXORS ARarsdapdmasotber t he Traffic
aftor sonGHTPIEHES BHARER Vabe BLURGAR ey 56 2 MAats: SV EHGuE soeets b
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[0046] MIMO STAs obey the SCAP boundary. The last STA to transmit in a

SCAP 408 terminates its transmission no later than the end of its allocated TXOP.

MIMO STAs obey the scheduled TXOP boundaries and complete their transmission prior

to the end of the assigned TXOP. This reduces the chance of collisions and allows the
subsequent scheduled STA to start its TXOP without sensing the channel to be idle.
[0047] The AP may use the following procedures for recovery from SCHED
receive errors. If a STA is unable to decode a SCHED message it will not be able to
utilize its TXOP. If a scheduled TXOP does not begin at the assigned start time, the AP
may initiate recovery by transmitting at a PIFS after the start of the unused scheduled
TXOP. The AP may use the period of the unused scheduled TXOP as a CAP. During
the CAP, the AP may transmit to one or more STA (e.g., STA(s) that are awake) or poll
the STA that missed the scheduled TXOP or another STA. The CAP is terminated prior
to the next scheduled TXOP. The same procedures may also be used when a scheduled

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



12 [0044] CAP 406, which may be associated with HCCA, is a bounded tine

I nterval and may be formed by concatenating a series of HCCA TXOPs 412. An
AP may estVeORIGH3R6Eont enti on- Free Period (CFP) duri ng weCtThuSede/03$898 an
provi de polled access to associated STAs. The contention-free poll
(CF-Poll), or poll 414, is transnitted1lBy the AP and is followed by a
transm ssion fromthe polled STA. The Direct Link Set-Up (DLS) associ ated
with 802.11e allows a STAto forward frames directly to anot her destination

STA Wi th 2nBapine laefrhsfissieh i (BSShediee TAOPEYhdAREn & Relthetaub&Oherdi | abl e
for this direct transfer of franmes between STAs. Additionally, during polled

access, t lofaddetdiledilXPP a$ alCAdhes fromthe polled STA may be the AP.
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NAV may be setby a réquest-to-send (RTS) and/or a clear-to-send (CTS) frame. A

Basic Service Set Identifier (BSSID) 530 may be a media access control (MAC) address

of a station or an AP.

[0049] With reference to Fig. 6, illustrated is another example of a SCHED

message 600 in accordance with various aspects. The SCHED message 600 defines the
schedule for the SCAP. Each of the CTRLO, CTRLI, CTRL2 and CTRL3 segments are

of variable length and may be transmitted at 6, 12, 18 and 24 Mbps, respectively. A

number of assignment elements 610 may be included in each CTRLJ segment, Each
assignment element 610 specifies the transmitting STA association identity (AID), the
receiving STA AID, the start time of the scheduled TXOP and the maximum permitted
length of the scheduled TXOP. Inclusion of the transmitting and receiving STA in the
assignment elements permits efficient power-save at STAs that are not scheduled to
transmit or receive during the SCAP. When legacy STAs are present in the BSS, the AP
may utilize additional means to protect the SCAP, e.g., a legacy CTS-to-Self. SCHED
message 600 additionally includes frame check sequences (FCSs) 620.



13 end of the last transm ssion in the scheduled TXOP. The Al' may use the
unused period of a scheduled TXOP as a CAP. [0048] Turning to Fig. 5,

i | [ ust r at @@ 4o57/@3283xanpl e of a SCHED frame 500 in accor dazeS2Wa/(35698r i ous
aspects. SCHED nessage 500 nmay be transmtted as a special SCHED Physi cal
(PRY) Protocol Data Unit (PPDU); howeveld the aspects of the present

di scl osure are not so limted. A MAC Header 510 field of SCHED franme 500 may
be 15 octets in |length; however, the aspects of the present disclosure are
not so |imoesyy. The witlesarefceaodFikeT)glhishafedtidien BRI ofd BCAP WURMErand CTRL3
segnments are indicated in the SIGNAL field of the SCHED PPDU. The
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transm ssion tinme for signaling STA(s) with a good radio link to the AP.

Bits 13- 0 esteblished befeeen b¥o siatipes. S2oumasr of feasmissiopemay hgsphesnledyO2sEap, e g.

in mcroseconds.. The.Durat | fiel |.S o VEMO OFDM
transm ssiegﬁ@p%otrgés 1%?1%399\&%6 %@F[guégcflg%{ﬁl a\r}g%[f %}%’R@)@%ﬁf’ fqrtiééf%;ﬁr ation of
the SCAP. Jy4 708), @okm & BFE, foQndsp @J%\ STEA T foeAR bdki@imédnit TBGY, RemchgmAael wi | |
be busy in the future. NAY maé be set by a request-to-send (RTS) and/or a
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z@hedul e for the SCAP. Each of the CTRLO, CTRL1, CTRL2 and CTRL3 segnents
are of var7ldhtoa provige lacenss tovig cheannet trisdifparate STA tive during thahimtermalyvpps,

respectiv , nber.. of Si nent ..el t, .he includ K each
crra” seqniile, BRSO T o B ot ro M RE STy ST
associ ati goosgent i t Yin ¢&pbhse thiBe REXE ithe rahondé idyhavie® oppeftimityl tae of the

schedul ed TX and the maximum perm tted | ength of the scheduled TXOP.

| ncl usi on teAnsmidrafiiciesgyi I A Ayt Trdd4) ini agesrindirestion svithout epvingte el enent s
permts effigcient power-sgve at SIAs .that, ace not schedul.ed t.0 nsmt or
Fecei ve iyt omeRchenttethe Ja5 eptodily BF beBROR e ReS TR he. Ap”ray
utilize adéébéslsﬁig@he dHRANG at theMaficibhe i Eiﬂti?é?é‘sf’pro@icﬂd allahd GBLYTA HecddedSel f .
SCHED nessage 600 additionally includes frane check sequences (FCSs) 620.

WO 2007103b828CHED fvareani s tisogNAY fmpoaniatily.hAlsef teeesponder ifpeymitrgd to
"I Tustrat etldanlsr?ut%rréfﬁg( r%ig%clac{s to%e aatg%\ét Ze%giv\é\gﬁ{egce'reducing the round-trip delay.
Examples of traffic that can benefit from lower round trip time are TCP ACKS, VoIP
traffic, Block Acks, etc.

[0052] A number of variations of reverse direction grants are contemplated. For

%

L) instance, the transmitter may provide a reverse direction grant to a receiver. According to
another example, the transmitter may provide a reverse direction grant to a receiver
and/or an AP (assuming that the receiver was a STA other than the AP). Pursuant to a
further illustration, the transmitter may transmit a reverse direction grant to any third
party STA.

[0053] The signaling utilized to perform the defined RDG with EDCA may be
simplified for ease of implementation. For example in the case of EDCA the following
could be used: (i) one bit may be used to let the responder know that an RDG is granted;
(i1) three bits may be used to let the responder know which class of QoS traffic is

) permitted in the RDG; and (iii) one bit may be used to terminate the responder’s response
and give the TXOP back to the initiator. In a TXOP, it is not required to transmit a
particular class of QoS traffic, hence the data associated with QoS may not be utilized.



scheduling is utilized with reverse direction grants in accordance with
various aspects. The reverse direction grants nmay be available to both an
access poiwo0 2en1@3363t ati on. Additionally, a reverse direeCras2@easicosray be
enpl oyed when a Direct Link (DL) is established between two stations. A
nunber of transm ssions may be schedul dd 702. For exanple, transm ssions nmay
be scheduled froman AP to a STA (e.g., AT to STA B assignnent 704), froma
STAto an AP (e.g., STA Cto AP assignnent 706), froma STAto a STA (e.g.,
STAD to ARG AR08 h mAB e ustE S U he AubbBPSMBils! Bf edch HessagtP, STA)
conpl et esiﬁﬁgﬁém ssc?fc%n gé cfat a’nélaéii ng a TXOP wWith time renaining i ng%t he TXOP
(e.qg., APtype nSAvady dnd i bpplication dependeni. t t er nmay use a reverse direction
grant (e. DG 712), rqovide_.access,_t he Cgl nne] to a di sparate STA
active dui‘?(ﬁéﬁ hat Pht Qﬁ@%e%ﬁggipﬁpw@qw@ﬁgﬁfﬁstaﬁ I tr‘?e?s?c?sf'gl??srrit an ROD
in a i1 StndlinkPiobh Atutdhetiot S fintd, MCHHD ok ROAElS dhalCORNERalsikes OB L he
responder nmay have an opportunity to transnmt traffic (e.g., STA B to AP Tx
714) in atssennand/di step tramemititgh AdditienallygSCHEPrdnus 7l ¢ mdibatasotiwnmel access.
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[0056] Reverse direction grants may allow a transmitter to provide remaining

. scheduled time to the receiver. When a reverse direction grant is employed with HCCA,

CM a number of polls transmitted by an AP may be reduced in half. For example, instead of
scheduling a time for STA1 to transmit with STA2 to receive and another time with
STAZ2 to transmit and STA1 to receives, the scheduler can group them together. The
multiplexing of these two flows may allow for simpler and more efficient scheduling
algorithms. Itis to be appreciated that the aspects of the present disclosure is not limited
to these examples.
[0057] Referring to Figs. 8-10, methodologies relating to utilizing a reverse
direction grant in connection with scheduled transmission periods are illustrated. For
example, methodologies can relate to employing reverse direction grants in an FDMA
environment, an OFDMA environment, a CDMA environment, a WCDMA environment,
a TDMA environment, an SDMA environment, or any other suitable wireless

environment. While, for purposes of simplicity of explanation, the methodologies are



channel for a future period of tinme. SCHED frame 716 signals when a
transmtter STAis to start and/or stop transmtting. Additionally, SCHED
franme 71%?%&7%@;2% when a receiver STA is to awaken topstrarstoos@s®byi ng dat a
and when that peritod ends, which may be adjacent to a transm ssion period
for the STA. A STA whose address does n6t appear as a transmtter or
receiver in the SCHED frame 716 may go into sleep node to maxi m ze power
savings. A clear-to-send (CTS) to self 718 may be enployed to set a NAY
associ ate ' t ¢ f 716, 5 48 1eARhde sent

usi ng oneghc?f %éldr%g%rg’g@glggg a Iefalz)’@’%}{%Ibgéggélg%gg\gg%?p%g}zbe used to

i nprove petiedblogivs fage nad dindtelbyrthe drdansficts aosomd s TG inacewinceygthmay
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transm ssion duration I's excessive. Indeed once sent, 'the schedule is fixed
and cannobe bkgrasemlicliaed serivsidf irtamelhed sBRsEDeresyButisasspatstatevitagam. t he use of

a reverse_direction ﬁr,@r%t, i.if atransmtter runs out of traigfic to send to
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channel a L 056] Reverse direction grants may all ow
a transm ?&g&%gé%ﬁnﬁ%r@ﬁﬁ?ﬁ%ﬂg& eduled tine to the receiver. Wen a
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and/or receiver at a particular time. Thus, the transmitter may access the channel to

transmit data to the receiver (in the first direction) in accordance with the multi-poll
frame. At 806, a reverse direction grant is transmitted during the particular scheduled
time period. If the transmitter completes its transmission prior to the end of the
scheduled time period, a reverse direction grant may be transmitted to the receiver. At
808, data that is transmitted in a second direction (e.g., from the station indicated as the
receiver by the multi-poll frame to the station indicated as the transmitter, from the
station indicated as the receiver by the multi-poll frame to an access point, ...) is received
during the particular scheduled time period after transmitting the reverse direction grant.
[0059] Turning to Fig. 9, illustrated is a methodology 900 for providing a reverse
direction grant in connection with scheduled access to a communication channel in
accordance with a plurality of aspects described herein. At 902, a multi-poll frame that

schedules channel transmissions for a number of time periods is received. The multi-poll



[0058]Fig. 8 illustrates a nethodol ogy 800 for utilizing reverse direction
grants within an allocated tine period for accessing a channel to facilitate
reduci ng 0 zmowkenf wasted channel bandwi dth in a w repE@RFESIOcNIAIGYSCat i on
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(e.g., SCHED frane) that is utilized td schedul e channel access during a
nunber of tinme periods is received. For instance, the nulti-poll frame my
indicate a transmtting station, a receiving station, a start -tine, and/or a
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station that obtains the reverse direction grant that is to be transmtted
may be considered as part of the evaluation. If it is detemined that the
reverse dw@zwreis2ex ant should be utilized, at 1010, datRBCT/HS20&035698 ted to
the station scheduled to be the transn'ﬁter in a second direction during the
all ocated tine period. The second direction nmay be opposite 18 to the first
direction. Additionally or alternatively, the second direction may be from
the station indicated to be the receiver to an access point. However, the
aspect s ofo thBrshdisention. didsiitianally er altesnativelyl theiseeand direstion maly bg Stonatheons .
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second direction, etc. As used herein, the termto "infer" or "inference"

refers gel@@fHl | y t ot Wik bprppissistedithatdnsoenrdancamai ongrorimeremsnasts st at es of

the syste and/ or

Wi'a ovent Coa R Ao pa e o Ay ne S ek e @RuF o

cont ext Oﬁtil%ﬂﬁ]ﬁﬂ@rs@ﬂiré@i&n%ﬁﬁé f teanBmRrdaRaR al seéonddiifdetibR id, ORs fdedr st ates,
for exanpl e. e inference can be probabilistic-that is, the conputation of

a probabi héreip, e sarm todtinfery aVinfersnes’ eefersfgenenally és thelpueeads ofreasaningsi der at i on
of data and events.lnferen can al so.refer to.techni.gues | oyed for
compos; ng RGP T EREHaies SR P S ennmgrt aUURT S T s§ & o Such

i nfer encesB@aMlidss dstapiBedCRR SVEMEIddRS afa. NRRA&QNE G&ﬁb@ém?ﬁyh@f&id&ﬁt@aa set of

observed events and/or stored event data, whether or not the eventS are

corr el at esperificebuicnt ererction.air cpn geiendte g probatilighdistitivhevenstates faind dat a cone
from one or several. event and da ources. [,0062} Accor di t.0 exanpl e,
ofie or nof ¢ h-a‘besl"gﬁ’%%"&?ﬁ’é_ 63593%315%%%?32&’ hﬁ@ﬁﬁ%ﬁ%&fﬁ%ﬁg’?@@@ﬂyr egar di ng
when 1o t§igRbiltién Sver QST iftefeChds@lomh 8itsidetdiRn JfAafRIdRYerktsY BifGencd M €Cti on
grants to transmt data, etc. For instance, a reverse direction grant may be
recei ved odnidls refetrto teehmignes émplayedbt cumpasthgttighereveal eventuiffempueehof t 0 a
station transmtti data tqQ a receiving station. Upon receiving a reverse
directi one‘bept:l?r?flh}g?f agtﬁeglllglE_ Freher SRS e CQHSWI(QPQEBéWr?ﬁ?‘%%BT?‘Fg‘& Sas to the
whet her t BEmALLHNAHIBVEE 81 4ME aNdbl ForB Rt Bath AvhdtRASIFrot Belevalits §3ME POrtion
of data over the access channel prior to the end of the allocated tine

peri od. | ¢cormldted ineclegeperepomt prdxirhity, ahdwhetheete evente xmbiddte some &oid dnest r at i ve
in nature_and a,‘:]e not intended to limt the nunber of inferences that can be
made or t SHIAYE™Y HALFEIPWEESh i nferences are made in conjunction with the
various efgpggi ment spalfin tggﬁlgggﬁgplgqﬁlgr'% Shb i} Qearkl IS an
illustrat ngng}of a user de\gi ce 1100 t’hat o¥ac??}|ﬁt élt%ggprg‘{éne?ﬁ%@ﬁg cal%md/ or

utili zi nginglude vekswg idferences mgaglirgwhémto asnsamit atreverseditdetion et vddnehannel
access periads in acgcordance wi.th one nore_aspects set forth herein. User

devi oo 18P RHFTEATSIoRERRiAdD TRt dHerG 8 NEEIOS, & FRyRHP CHPRIFR f or
I nstance, g@ant ReFhYRcEVESWARe .Qi?}%grse Q@Wfﬁ an ANRaRE rtifrrge{;g@?ﬁotdysﬂbé‘eﬁhelﬂ% HONS

thereon (e.g., Tilters, anplifies, downconverts,
Y’ station transmitting data to a receiving station. Upon receiving a reverse direction grant

at the receiving station, an inference may be made as to the whether the receiving station
would be able to transmit all or some portion of data over the access channel prior to the
end of the allocated time period. It will be appreciated that the foregoing examples are
illustrative in nature and are not intended to limit the number of inferences that can be
made or the manner in which such inferences are made in conjunction with the various
embodiments and/or methods described herein.

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

shown), and performs typical actions thereon (e.g., filters, amplifies, downconverts, etc.)



19 the received signal and digitizes the conditioned signal to obtain

sanpl es. Receiver 1102 can be, for exanple, an MVSE receiver, and can

conpri se AQ@aWwddIRzex or 1104 that can denodul ate recei vedPET/RBUE03H6 pr ovi de
themto a processor 1106 for channel estgimation. Processor 1106 can be a
processor dedicated to analyzing infornation received by receiver 1102

and/ or generating information for transmssion by a transmtter 1116, a
processor that controls one or nore conponents of user device 1100, and/or a
pr ocessor the ieeeivied signalrrad\digitizesthe ponskitionsd sigpal to obtaby sareples.vReceivep 2102

generates_informati for 18] ansni t , rols one
e R AR O R R e A S

addi t i onaddiyoduliiPidcsivedBybols AdDSrokitiRithdns toPpiodtssuel yocfotiphaglel 0 processor
1106 and that stores information related to channel access schedul es for

various té¢siEnagieni Besessant G wnibe anresessardedigated to anbyangmionmatien 1116,

mul ti-polls,. a any. ot sup t.abl e i nf. I f 1.4 L.aat i i cation

channel V\Eﬁlge% §c§ﬁv?reﬂg)?san§}8%§% r%%.':g %ﬁ?@é@?@%r%;agp {gglgrﬁfokggra\%mgﬁmé?egar d

to variousifg Efd@éssbﬁm_@i dontidyBHeYor 118 comporamel dfiveeraddvicesition Sariditaocol s

associ ated wt rovi d{a?a? and/or utilizing reverse direction grants (e.g.,
Tyze

per f or manp@ctsaeidtiat hodlp '

—

| ; | y /s usfgrexﬁation:reqe,iv lbozﬁe@qhgqr 1492 rgeaeraiase 1100/ can
11 31 ng i EneRed i ogeRdh g firSit LT B RclFIShe BBl .

di rect i ongfhetr ddicn 1@bl ocated tine period during which comunication was to
occur in a first direction as described herein. [0065]1It will be appreciated

that the H@64] st or eUgas dgvice dodearcadditionallp penpriseqaemeiod@8ibatds n can be

ither volatjle, nme [ _Nonvo i | ry,.Qr _can i e -hoth volatile
htl nonvoPReHETENBISS S RGP Adq ot B R n o On Ll T B

nonvol at i heesFERéd1ETOr vatioul titheRaidd dhtd toBERaNsnliREMVia thE Gahshimeb] 18 6ROM
(PROVM, electrically programmable ROM (EPROM), electrically erasabl e PROM

( EEPROV) , myHi-poliss hng@rrmtger sviskbie infermationrdor wiigating Permunivationclesselss nenory
(RAM, whj cts.as external cache nmenory...B of Jllustration and not
¢ ac o Eteie PSRt Rer A T 8 rerie B BB B b aeRS: (Srany
dynami ¢ RAdinDRAd: %&103 0 AdliSor M dr ST 1s Adsiepited wﬁh@réﬁaﬁgﬁm&ﬂ ( DDR
SDRAM), enhanced SDRAM ( ESDRAM), Synchlink DRAM (SLDRAM), and direct Ranbus
RAM ( DRRAMjlizingeeverserdirectipn@ganss (a hepesfopnence bagest, eapnciiy baseds hoksuchghatnt ended
to conprise, ,W.th bei ng,limted to, .these and..an ther suitable types of
menory. W 9065 %f@%ﬁé}q}g%gp&%%%_ r[a&%%ﬁﬂgéegiﬁ\gg fo g%ﬁaﬁ%_g further
oper at i Vehﬂﬁ/&quﬂi'zﬁ'% rbRerde GRRABE LrAGCe Shat16l 8stinuhRAtidrl 1 ddoohd Hiddioges 2
recei ved schedul e eédg/._, multi-poll frame, SCITED frame, ...) to determne a
time at whisig ansdlocated time petiod diing whichceinvmmination was taoemi in afitsh vi a a
comuni catd on channel.. The .channel access identifier 1110 nay also utilize a
recei ved TEVEPRES BrsPERYG FGr ant to enable the user device 1100 to transmit

data via pesyMUNi CRY}iNDeahpRbRled tRMIthd\ath éteﬁ%eyﬂ%rﬂéﬁéq@@ﬁﬁh@fen@bslop I's not
schedul ed to receive and/or transmt data, user device 1100 fmay be in sleep
rade to reéwsaukeddisnin cawbe eitherivolatilaGhemory or aouealatile deymoryj @rcah iddudean be

furth Led.. di i R 1112 th
orovi e abByRele R AoBt TR e B iR HEGF Boirighes o
t ransni ssh@ivofhild MEmarEERaatLesiehd Bﬁlyﬂﬁér%rgt(RdM"ﬁ pRiainabRERGM ocat ed

duration. The reverse direction grant may be utilTized by a disparate
appar at us(HROMYelestrically peogarmualableROM electrizallpemsatle PRAMt | on gr ant

may be enpl y. tion that .is receiving.data transmtted by user
devi ce 1E@Wr%glg?é/&ﬁalog'a?f’%ﬂierﬂ?n?ww b%lqcfézrgmﬁq% AEFRIEROH rect i on
grant to (RAM3HiclHadtead¥@embl@cEOMIBHE Aty @y SPARREAtor AT I 100
still further?con](;ri seg a nodul gt or 11?2 a%d %’1 trlglngntiu%ter nld%?ght&ﬁglﬂ-’

transm t sSRAMbissvgahile inomamyoforing sechresesyncimorous BLSV{SRAM), dyarhieRANIer  devi ce,
tc. Alth i cted i th Lot t
e appr eciiraMr Rafi-GhuRRRAN EuZERRN g &b iels sPRASEER SORAM) 1 12° *°
and/ or mogiHaRSearSIIANI (BSDIRAM)AS inchfinPDRAAT $OLDRARY), Ahd BirBHTERTHAS

processors 5 not shown).
(DRRAM). The memory 1108 of the subject systems and methods is intended to

comprise, without being limited to, these and any other suitable types of memory.



[0067]Fig. 12 is an illustration of a system 1200 that facilitates
schedul i ng channel access and/or utilizing reverse direction grants to
reduce chgpngd7/@asdwi dth waste in a wirel ess comuni cat ip@T/E32846AI35G9B
accordance with various aspects. System 1200 conprises an access point 1202
with a receiver 1210 that receives sigd8l (s) fromone or nore user devices
1204 through a plurality of receive antennas 1206, and a transmtter 1224
that transmts to the one or nore user devices 1204 through a transmt

ant enna 1gfife) Recei R%Eei@éfjl%ﬁ?d“fu?tﬁ@ﬁéﬂé?ativ@%%oﬂ%feﬂ@@afchﬁﬁiel Ssc8bMBerdfHleENnas
1206 and Is operatively associated wth a denodul ator 1212 that denodul ates
recei ved il hibthatutilizes a Beeived sctteduledg.gh ahdtigol fremzd, PCEED framepr-gdessor 1214

t hat imilar tqQ th i bed ab i th dto Fig. 11,
and whi chOReTRIEAER RO o U iA A 1Ces BRTPHE B SR ated
schedul i ngodatdicatléd éhahﬁelberhklrcﬁé}ﬁda hdcRsk iHentiRen 1 ﬁ?ﬁia?%(s%}uﬁli%@é rec@V@4or any

other suitable information related to performng the various actions and
f unct i ons revetsefdivettiorhgrest to enshle ttessear devke4 106 td transnet ddewigaed -t 0o a schedul er

1218 that generates schedqul e for channel access.. . For ex e,, schedul er
1518 rmy. CORTGBIERGE SRR g oS R ToRE S0 0O ARG RERIGHPRECe Mg each
of the po O@o{ﬁé&m&xﬁf’&ﬁé}h@eﬁe@fc@ﬂ%@ME?b%l% sRePRLHE dHeficd fRR@M Ssion, a

duration e transm ssion, a particular station which transmts the
dat a, andtomsumptiant Cherred access identifidnd{ 10 emche/fosthethmudhlddo aTeeersechedul er 1218

may append. i nf or nat. i el at ed e schedul e.qg., julti-poll) to a
o onal " geirchigeray GPshastrions 1A fa ey Brsiessirutot oesian Bevitiers) "1204.
A modul at QEeriedtte 4200 B3thbIERE 8¥rahdiRissibA Qing 95&&@&%& Wgﬁﬁ‘ tO¥hetnlilcRBRM tter

1226 through transmt antenna 1208 to user device(s
[0068] Addiatloaatel duratiqn: degevarseldifottiongranemap bputiizddbyea disparatelapparets s

identifier 1220 th de m.nes times durinhg which access poj nt, 1202
transmi ftst%l?ﬁ‘fF%gré‘? gﬁaé’l“@]te o4 &S ?’e{ggreé@‘f?ﬁlﬁlﬁg@% ggﬁﬂtmn%?lﬁp ehP%f access
i denti fi ektafidr thaBVrettivih agtag{}lﬁsrﬁﬁﬂﬁ@ |u;§%r( vibe 1100 thi T&@ivlin% $t8H8r may-HED

frame, ...) provided by Sche er 121 eterm ne access 11 nes.
Addi t i onalhen wiliza theaevasd diedeyipn glaahtoeframmmitadnta ovebe titel domemudi2&dnohgnmeedpl oy a

i ved ' 1.i t ot it int 1202 f [
Gur ing o L asnteec 0BGtk Rempises danedia | SRS BT ot cocs
| dent i fi efradgdis ihd sfg{n}\l%lttgefor HRUREE dnaLeds g@ﬁﬁ?raﬁ&hgf %sI%PEiéﬁEb %Ec‘?"l&lﬂ?ﬁ%r ator

1222 that eval uates ether to transmt réverse rectron gran en
access poidapicted @2 being sepanateriivhi thg pelakssoy il 206 itde tobmappaddiated thaachmaheland
finishes transnj ssj.o ior to the ¢ |l efion of the allocated duration of
time. |f PESFE} n@ﬁ?@éﬁb{#@@%ﬁ?m@éﬂig%fi/orl@?‘%ﬂﬁtﬁémH‘]iné!éb? Ratof reverse
di recti on,gy.ailr $ éﬁ%ﬁgyh%%%sfﬁg&h@réhgw mati on may be appended to a

si gnal gegerated y processor ansni'ssion to user device(s) 1204,

may be nul[@067] exed MFRig.Madshmilistratd@viof asystenpl20Dehdt fasibiatdstselebdvling t ransmi tter
1226. Al t hough, depi ct as,.being separate fromthe processor 1214, it is to
(b{t\appr eci® 13q¢88s & ytiligne 1everse digetiniogrants dereducqiehrnnelibapdwitly. r ever se
{l

i rection P22 / ; ; r

processor "I304h aPARES KO IuR il B bbAle R T 88, Y chovs an
exenpl ar y 1900 edmpiises anveoesCpdintol202 yweittearet &06r: 17T0ehairecdies sighalfEnimgat i on
system 1300 depicts one.ac poi nt and_one_term nal for sake of brevity.
However, PBCPS f?‘i?érQ%?eégsgigﬂoqggﬁplpﬁél%%ﬁ%ﬁW%%eWIla% a@fde t han one

access POkBhsfitd P24 itrriifls R¥Bo LRE B At udth@6SLR 1204 HhbONA nfiGhfPS POl NS

and/or termnals can be su antrally simlar or eren exenpl ary
access poantenzn208e Recaabr dOcan berdivieehfovymation foldirédebre antdnnias 1206 4 is

appreci ated that the acges int,and/or the term nal can enploy the systens
(Frger 1 SPunivels essogazran e Sesblilon F1guhatgomofigies veied IHErarip o
faci I'i t at eWodflafiSsyhdBTERE S21y720 blyRSrEcS W8 8A that can be similar to the

processor described above with regard to Fig. 11, and which is coupled to a memory

1216 that stores information related scheduling data, data to be transmitted to user
device(s) 1204, and/or any other suitable information related to performing the various
actions and functions set forth herein. Processor 1214 is further coupled to a scheduler

1218 that generates a schedule for channel access. For example, scheduler 1218 may



WD 2007/ 033263PCT/ US2006/ 035698 22 [0070] Referring nowto Fig. 13, on a
downl i nk, at access point 1305, a transmt (TX) data processor 1310

recei ves,whahimisezcodes, interleaves, and nodul ates (oPCIyURwi6/ 005698 )
traffic data and provides nodul ati on synbols ("data synbols"). A synbol
modul at or 1315 recei ves and processes 2he data synbols and pil ot synbols and
provi des a stream of synbols. A synbol nodul ator 1315 multi pl exes data and
pil ot synbols and provides themto a transmitter unit (TMIR) 1320. Each
transmt synehel aﬁ%l‘ti-?@ll%a‘@%{cﬁlcﬁyﬂhﬁﬂnbeﬁoﬂ%h@}anﬂ)ém%ftheEoﬁs flag idicavdh ue of
zero. The pilot synbols may be sent continuously in each synbol perjiod. The
pi | ot syndfat imedor dparticelguansmission, g doratian feri the Ereunis o), pasticultes gtstiah

; Cvieron e loxed (O . b |
1 equency Bl FEngR A edoRy BREG 4ty thersto: SR bl e B0 A e PP Dby
[ 0071] TMIR3 18384 i;gﬁﬁ&‘ﬁﬁ‘énﬁﬁﬂmcr@lﬁtéﬂrté fhelsBReduld g?g‘?,‘lriiiPltiSpldIDQbﬁsigﬂhlo one or nore

anal og signals and further conditions (e.g., les, ‘filters, and

f r equencygamptated/eyr propessoie] 2ddboigansimigsitngo mgerg@g;,e@g @204 ddwaddutdtosi2@Aal
suitable for transm ssion over the w.reless cha ... The downl.i nk.signal is
Then-tr anGEHBIRARE SERALRT EhreNiot PPN 0gp Henip TAT SYshiRal 1330,
an antenn?QO%?@%sé@d‘e%ic‘éE‘sle& downl i nk signal and provides a received signal
to a receiver unit (RCVR) 1340. Receiver unit 1340 conditions (e.g.,

filters, HWp8)fies, Additiohakky)peorvessod b2idcmay be taypledte acheensladeess gnal and
digiti .th LL d si |t bt aj. | es. nbol ..d dul at
1395 denoHieRiEga NP errases faee Ryl hrbiceynaois 1B Bt aale 1050 1 or
channel egkLivad 88 vieWRehuteaRAhMRI. ERARe] McbGledtBTR 1 Y2 nay bfifsriency

response estimate for the downlink from processor 1350, perforns data
denodul at therschedute(e.gr, eueltivied] fike SSHD fremep. . Jtpravidediby schegulen] 218$bi mat es -

whi ch | f the.t.r i tted dat nb ._and i the dat
Synbol osSriFAHRG Beges et Aatfiombeselimaiiads hagiel Alreisutie dedf ey ' °
symbol degBpRya :i%d%rebﬁéyﬁecﬁaﬂ%raﬁi?ﬁpé%ﬁ&hta@&sg%ﬁlt?Y@Q)ﬁblrlrlb%febéf%res to

recover the transmtted traffic data. The processing by synbol denodul ator
1345 and @uing eurpmd sdeduled tigEeriod toatrimsmitiearGhanoelt deeess ndentifist P04y synbol

nodul ator 1315 and .TX data pr.ocessor 1310, re ctively, at_access point
1305. [00 Cctul?g"dJﬁlairﬁK?fS‘g TR0 e pet e A7 des eﬁ?%ﬁ@%%"é‘%&ﬁ@f fic data
and provi gesa8pf AveseRKestio Hh amHFahpiz@gﬁﬁ%%ﬂg&t@% gul tiplexes
the data synbols with pilot Synbols, pertorns nodul ation,” and provi des a
st r eam of caymbuicstion/cltanael smi tfineshes tnartsmitidm grivemo theaeimpdatioand tipr dlvestsés t he
stream of .synbol s.to nerate an uplink si?nal, which is transmtted by the
ant enna 194#tien,0 S Hag¥Ess g¢fion gysgt generator 1222 identifies that a reverse

direction grant should be provided, this information may be appended to a signal

generated by processor 1214 for transmission to user device(s) 1204, may be multiplexed

by modulator 1224, and may be transmitted via transmitter 1226. Although depicted as

» being separate from the processor 1214, it is to be appreciated that scheduler 1218,

.
¢
£ 3

r

channel access identifier 1220, reverse direction grant generator 1222 and/or modulator’
1224 may be part of processor 1214 or a number of processors (not shown).

[0069] Fig. 13 shows an exemplary wireless communication system 1300. The
wireless communication system 1300 depicts one access poiﬁt and one terminal for sake
of brevity. However, it is to be appreciated that the system can include more than one
access point and/or more than one terminal, wherein additional access points ar‘;d/or
terminals can be substantially similar or different for the exemplary access point and
terminal described below. In addition, it is to be appreciated that the access point and/or
the terminal can employ the systems (Figs. 1-2 and 11-12) and/or methods (Figs. 8-10)

described herein to facilitate wireless communication there between.



23 [0073] At access point 1305, the uplink signal fromtermnal 1330 is
recei ved by the antenna 1325 and processed by a receiver unit 1375 to obtain
sanpl es. %?%}r_ﬁag{%ﬁgemdul ator 1380 then processes the sppplug300808k6s Ovi des
recei vedvf) t ol s and data synbol estimates for the uplink. An RX data
processor 1385 processes the data synb2? estimates to recover the traffic
data transmtted by termnal 1330. A processor 1390 perforns channel
estimation for each active termnal transmtting on the uplink. Miltiple
term nal s transglirpi ury, St Ak abflst Bhin® 3dsh g mgE PeCt | Ve
assi gned @g?g] of pis}lq‘l'c‘)ftE s&%@gﬁg%ére the pi'lot asuﬁ%gng set$ rraalfl n%e

i nt er | ace@X)[aeptpRsomelSa 0 receh@9fommuats, L8686, diterdantyeg, and modobtesr(of symbol -
coordi nate, npangge, .etc,) operati.on.at access,.poi nt 1305 and term nal 1330,
respect i vVBFRS) 1 wﬂelgrﬁw@%wév tigmyanbakiC fa86VELAIEY AsEBbelat ed it h
menory unj R t desa 64 a1 fRRRrs 1390
and 1350%&%‘11%@2%3 per o%ﬁ%%@r&%‘%ﬁ%ﬁ?ﬁi@%gﬁ%@ve fﬁlz((g[us ncgszg’ﬁggl npul se
response gsttdampdisyntbots. tA eyrmbdlimddudator IBddmhiltiplexessdapeand piddt gympal®dnd For a

mul ti pl e-access _system (e.g., F DIVA , TDVA, etc.), nultiple

t er mi nal sPEOKIeE %%%%U%W@%Mﬁ I8RE ggqmmamwwi Fiay beyicdatin ¢ he
pil ot sub a . i e ) nnel
estimtio ec’hﬁ%ﬁg@%ﬁ Bﬁéeiﬁggg(r}gllu% Ofggggé%%?g{%)ﬁ@%? P%; %gg ands for each
term nal equtinudusty wrdach eyrapelrpetiodgThapitbt cpmbdsisiehy be fieqpdncl divisibe band

edges). Such. a pil ot subband structure would he desjrable to obtain
frequencyméﬂt’xP&@flt@D@r O@Qﬂqnﬂéfﬁﬁ“ﬁ&ymWﬁ‘@nWﬂWﬁ%@Mﬂ%% VE&ei n may
be inple hO o S e

ool oot e (BRDE e R0 Syl m RS (o056 CRE MAAUE RN, e
(rrpl enment DM, the processing units used for channel estimation may be

i mpl emented Wi thin one or pore application specific_int e?r,at ed circuits

(ASI Cs), WGt al si §MHR b3 teseysssandsoperts the gjraan oLsyghals infapnesmase devi ces

( DSPDs) , ﬁ%ﬁ@sb {4,048 ' P&@; f§ r g&gm arrays
(14PGAs),RI|%r e sor?g,ﬁ con%rfcool eirogl‘,gfehé"cr -%:%ersltfrng%r?’edrﬁg%' crop g%%%gt rs, other
el ect r oni theanalbg sigasls gngeherate pelotvalink $ipeal kuitahle forsrademitiohedetiéei n, or a
conbi nation thereof. Wth software, .inplenentation can be through nodul es

(e.g., prd&elssdennslyJheidgwglink pignalds ey transmitted irevgh amentennadsed tsthe
d i bed [.ein. .sOfqt ' it .and
exocut o SEls™ ActamiRs 109916, SRS | SRR Bl B A hng SRl Brdvidh

i npl enent atdeeived bigRaltie alredeiite antl ERCVIRY @ d4H R €detvoirbyit 1840 bRidEIBRYEE., Wi t h
modul es (e, g., procedures, functions, and so on) that performthe functi ons

descr i bedfikersemplifippeand Jaqneney dayamsenvesty) the reqesied signs! mehdigiizesthes and 24
conditioned signal to obtain samples. A symbol demodulator 1345 demodulates and

provides received pilot symbols to a processor 1350 for channel estimation, Symbol

demodulator 1345 further receives a frequency response estimate for the downlink from

processor 1350, performs data demodulation on the received data symbols to obtain data
symbol estimates (which are estimates of the transmitted daté symbols), and provides the
data symbol estimates to an RX data processor 1355, which demodulates (i.e., symbol
demaps), deinterleaves, and decodes the data symbol estimates to recover the transmitted
traffic data. The processing by symbol demodulator 1345 and RX data processor 1355 is
complementary to the processing by symbol modulator 1315 and TX data processor
1310, respectively, at access point 1305.

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

uplink signal, which is transmitted by the antenna 1335 to the access point 1305.



executed by processors. The nenory unit may be inplenmented within the
processor or external to the processor, in which case it can be

conmuni cafyipvwehyozesapl ed to the processor via various nMeRCI/GR0HIEHBWN i N
the art. [0077] What has been descri bed above includes exanpl es of one or
nmore enbodi nents. It is, of course, not23possible to describe every

concei vabl e conbi nati on of conponents or nethodol ogi es for purposes of

descri bing the aforenmenti oned enbodi nents, and nmany further conbi nati ons and
pernutat | ?6‘@73?“ var ixQuscReheidt AU tealpBink 9aAI¢n tAEERA1ABBYIYrecdi Wescri bed
enbodi ment's are intended to enbrace all such alterations, nodifications and
vari at i onghd am¢nna dBR5 wid propessekby pirgceivenvrdt §¥ e obtain pamplspeAdubel ai ms.

Furt her norg, th ent that the term"includes” is.u ' ' r the
det ai | ed d‘_@@&%‘ﬁﬁw 3 el peediiss h}fsa@B epd PR Feoeb g B bt 4 i Ve 1
a manner gaff dyfthol StitdeestBF e HﬂErAﬁ!H)gaat@?rd'c@%MB% cedsés thedsapr et ed
when enployed”as a transitional word in a claim 25 CLAIMS 1. A nethod of
wirel ess cymbohdstinaiesh recovgrthe raffic data transmittedibyi tagniaaldA30; Aoplocessetane t hat

Cr ansri soi BH0SERURR Rrel tiRato O ppeh e ErRE L SRR K Cut ar one
of the SChﬁﬂtﬁhfegexgx:ﬁir{gs REKIPASMATIRE bt eyl ¢h fhe RBTAL 6 kibir fekRBGVE SSi ON

opportunity I t drrection accordingto the multi-poll “frame;
eval uat i nassigeddreets dfpilot subbands, where\the sitot dibbend isets mayaetintsdgead. at | east in

part on on nore f an a t ' mai ni ng,in the current

transni ss!@ﬂ%ﬁpport u 09953%53% aﬁ&r&ﬁq&%’r& gea%acot“fi‘%bé’of’ ST e etc.) .
transmtti rdfioh &Y SR pirtasbs afid Sr@ital B350, RepédiveRATHdspettive pisdeadr ed tine
period associated wth'the particular transSm Ssion opportunify in the first
di.r ect i on, 139 end 950 e bati assapidtechwith aremary abite@otshoyei)phalstore prograghsni t dat a;
and

codes and data. Processors 1390 and 1350 can also perform computations to derive
frequency and impulse response estimates for the uplink and downlink, respectively.
[0075] For a multiple-access system (e.g., FDMA, OFDMA, CDMA, TDMA,
etc.), multiple terminals can transmit concurrently on the uplink. For such a system, the
pilot subbands may be shared among different terminals, The channel estimation
techniques may be used in cases where the pilot subbands for each terminal span the
entire operating band (possibly except for the band edges). Such a pilot subband
structure would be desirable to obtain frequency diversity for each terminal. The
techniques described herein may be impleﬁmted by various means. For example, these
techniques may be implemented in hardware, software, or a combination thereof. For a
- hardware implementation, the processing units used for channel estimation may be
implemented within one or more application specific integrated circuits (ASICs), digital
signal processors (DSPs), digital signal processing devices (DSPDs), programmable logic
devices (PLDs), field programmable gate arrays (FPGAs), processors, controllers, micro-
controllers, microprocessors, other electronic units designed to perform the functions
described herein, or a combination thereof. With software, implementation can be
through modules (e.g., procedures, functions, and so on) that perform the functions
described herein. The software codes may be stored in memory unit and executed by the
processors 1390 and 1350.
[0076] For a software implementation, the techniques described herein may be
implemented with modules (e.g., procedures, functions, and so on) that perform the

functions described herein. The software codes mdy be stored in memory units and



recei ving data communi cated in a second direction during the particular
schedul ed tine period associated with the particular transm ssion

opport uni tW0.20/033%2& met hod of claiml. the first directipoiussode@3gost ati on.
3. The method of claim1, the first direction is froma station. 4. The

met hod of claiml1, the first direction2#s opposite the second direction. 5.
The nmethod of claim1, further conprising determ ning whether a station
indicated to be a transmitter in the multi-poll frane conpleted an

associ ate .55 : L [ET AN ToTaeT ol s ST Yo/

eval uati n%(e\kl\%%?%gbﬁdgg)%rrr%lﬁle %Q?%%a}?{é%g#@gﬂslﬂt}a %Ctl oﬂr:ﬁl&p gnt tralf ng at

| east a pexttrnaintoahe processvn, ittwhichicadeliecyeba dommthamicadiebdedupitdito the per i od
associated with the particular, transn ssion opportunity. 26 7. The nethod
of cl ai m BrOCessP% A VapeRIncass agisdpamgdn thfatht | east one of an amount of tine

el Nl norgohrf Ne Pabinaf Hadecd GORAULE fhdveTRcIRE: REmBRE of PudiDilfe Of data to

be transmtted in the secon Irection upon obtalnfng C access. 8.

The et hoembdditleatsmitlis, dfleotize, mot pogzitls todesoiesaty cunctivebleebinbimatibh of r ame
which is a frane that jndicates, for each of_the nupber of tinme periods,
i nf or nat | eARNSHIS oA weihegolagies frrppeses vEdessEbingdbp dareamentionsd ni ssi on

oppor tuni . in L . . | a

Cransr 1 oo SREplet R A ABnerErtiRichh andBamiRRalb Al bRl T g

? dur at i osixe poSsiblEh &\ covidirady, dfic ddsaritBdlembiddémentt tie-ipehded to@atbrace all sGEhED
rame.

alterations, modifications and variations that fall within the spirit and scope of the
P appended claims. Furthermore, to the extent that the term “includes” is used in either the
N detailed description or the claims, such term is intended to be inclusive in a manner
similar to the term “comprising” as “comprising” is interpreted when employed as a

transitional word in a claim.
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10. An apparatus that facilitates utilizing a reverse direction grant in a

W rel ess communi cati on system conpri sing: a nenory that stores
information associated with at | east one transm ssion opportunity related to
access of a channel; and a processor, coupled to the nenory, that is

configured to transmt a reverse direc 5i on grant during a transm ssion
opportunity assigned to the apparatus,”“according to the information, based
upon information to be transmtted fromthe apparatus and to detern ne

whet her to enploy the reverse direc '%D%ant to alter the apparatus from
receiving data to transmtting data basSed at |least in part on one or nore of
an anopunt or tinme remaining in the current transm ssion opportunity and an
anount of data to be transmitted by the apparatus. 11. The apparatus of

cl ai m 10, lwher dimethobofgviseles semmugicatien. KeMPHEYAST gured to utilize a channel
access identifjeg: rn j i - - ].east one of
recei ves and tfreg%g%%%tagﬁ%lgtﬂgll’}?a@%%h%&g%ﬁ@gﬁ%@l@%ﬁ%ﬁQﬁ%ﬁ%?é (ﬁt/tkt]lglreei n the

pr ocessor pesodsusdobrtedoartf frangmédioh@ppdritdnitzd; t he channel access identifier to

synchroni ze the apparatus, to at |east one other apparatus. .2 13. The
appar at us of cF%Wﬂli?tlwf??aeqlﬁ‘nlgﬁé’aﬁi’céigaéQ%eo?g]tg%S‘?’GB‘?F@P‘“@@WW ured to

utilize t?\ﬁp@l%@ N&th A%EESFartdeihislibebplRPuRPEIAL Brst Mirtish 8&RrdIRE® HYIT i Ng
times in ich the apparatus Is not identified to be at | east one of a
recei ver andti-poll framsmitter. 14. The apparatus of claim 11, wherein the

processor is further configured to utilize a.received reyverse direction
Brant - and_ al t e YHENE SRR BITRRER et e B A TP PRAT

t ransni ssio8foRBRIJ HA hinYudtdf kRN eMhitigns (e fUFAnBRiskid oppSriNY and

transm ssi on opportunltgé 15. The apparatus of claim10, wherein the
processor ap gmpyrtiof data tobd irgnsmeded o provi de the reverse direction grant when
t he appar at us et a 1. SSI 0 r] t ransmssi.on rtunity
prior to an en%gwlglﬁgglr?%%%tdg%mﬁnr%{? riﬂoqﬁljj.Hné @%pa’ri}ﬁcé&aép%aermélt%gElmgfp%gﬁgi m 15,
wher ei n t Agopiaed @dthahe patifwlird thmsmieioh oppera@ity th thetfiest iraetiod) tHelieverde0 transm t
the reverse direction grant based at |least in part on an amount of tinme
remai ni ng dirRCtoRErant giebiRs SPEpieBiTp drapsipit d3fa; and

receiving data communicated in a second direction during the particular scheduled

time period associated with the particular transmission opportunity;.

2. The method of claim [, the first direction is to a station.

3. The method of claim 1, the first direction is from a station.

4. The method of claim 1, the first direction is opposite the second direction.
5. The method of claim 1, further comprising determining whether a station

indicated to be a transmitter in the multi-poll frame completed an associated

transmission.

6. The method of claim 1, further comprising evaluating whether to employ a
received reverse direction grant during at least a portion of a remainder of the particular

scheduled time period associated with the particular transmission opportunity.



17. A wireless comuni cation apparatus, conprising: means for

recei ving data communi cated during a particular transm ssion opportunity in
a first direction according to a schedul e; nmeans for receiving a
reverse direction grant during the particular transm ssion opportunity in
the first direction; means for transmtting data in a second direction
during the particular transm ssion oppdrtunity via enploying the received
reverse direction grant; means for identifying a tinme at which the
apparatus i s schedul ed transmt data.via a

t f
comuni cat’i on EH&Wﬁ@PdOgaag%édﬁgﬁ@6£9§9%8ﬁFﬁﬁﬁﬁ%gﬁtEﬁ%(ﬁﬁﬁgwa?ﬂgnk8f
di spar at e;app Qﬁlfﬁ%q the (glaﬁlcu-lal? ScheBRad ﬁﬁl@ DeRbd Eﬂdaelnrﬂrﬁ(?um bddh@rbeconpri si ng

means for ena Ing-t pparatus to utilize a sleep nobde to reduce power
consunptlnnnﬂmﬁuhgtheamsmiémmﬂnnopmn@ﬁmnmgwb&nmh%ne$he apparatus i s not
conmuni cating via the comuni cation channel. 28 19. The apparatus of claim
17, further conprising neans for determ ning whether to enploy a received

reverse digr ect irRRn@fRAtbf Blidlrh Mofusther! c%ﬁﬁ)hsﬁg% drat@ig té maltl-porRiraEewhivh t he
particul ar transm ssion opportunity nput er - r eadabl e nmedi um havi ng

st ored t héraamethapntsatesxeceschbf éleunnsnbmtfttiwrmd& information associated

with a respective, corresponding transmission opportunity, the information includes at
least one of an identity of a transmitting station, an identity of a receiving station, a start

time, and a duration.
9. The method of claim 1, the multi-poll frame is a SCHED frame..

10.  An apparatus that facilitates utilizing a reverse direction grant in a wireless
communication system, comprising:

amemory that stores information associated with at least one transmission
opportunity related to access of a channel; and

a processor, coupled to the memory, that is configured to transmit a reverse
direction grant during a transmission opportunity assigned to the apparatus, according to
the information, based upon information to be transmitted from the apparatus and to
determine whether to employ the reverse direction grant to alter the apparatus from
receiving data to transmitting data based at least in part on one or more of an amount of
time remaining in the current transmission opportunity and an amount of data to be

transmitted by the apparatus.

11.  The apparatus of claim 10, wherein the processor is further configured to utilize a
channel access identifier to determine a time at which the apparatus at least one of

receives and transmits data.

12. The apparatus of claim 11, wherein the processor is further configured to utilize

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



comuni cating data during a transm ssion opportunity in a first direction
according to a schedule for channel access; eval uati ng whether to
transmt a reverse direction grant based at least in part on one or nore of
an anount of tinme remaining in the current transm ssion opportunity and an

anount of data to be transmtted; transmtting a reverse direction
grant to a recipient in the first di r&tion during the transm ssion
opportunity; and receiving data fromthe recipient of the reverse

direction_grant. in a secqond.direction during the.transme.ssi rtunity.
21. The _cé)%'put Ipe AR gt bR o D8s S by FodiRR e RRR

i nstructi gRshhel Mckdd idémFicRioSdpRRiRk MRCeef Widde@ueng tides M whicktheoppor t uni ty
t hat allocates channel access to disparate apparatuses.. 22. The conputer

r eadabl e- mpmhirains ishotcidentified 0o be airledsepnecafrrpesaiyaignd pgepiiititlons for schedul i ng
a nunber of transm ssion opportunities by generating a multi-poll frane
whi ch includes a franme that conprises data associated with at | east one of a

transmttey, aThe€g®avlisofalfharnt wherel, thapdcasatus afrihencasdigosidas edlizsid h a
respective transm ssion opportuni t¥ for each of a pluraljty, of time periods.
23. The caepiredrevesadupitionant and fer dicapparaiys oy eRelying dalgduEing g

instructi f ul | : - ' 'Qgﬂ%p pidniddes by
generat i ng{?%%mgr;a%%ﬁr@sﬁ% wgﬁ%gp éég%gl%m?én%&a@%@%BQ 4. Tﬁe conput er
r eadabl e- gpgbrtumictof cl ai m 20, further conprising instructions for identifying
that an associated station is indicated as a transmtter by the schedul e.

15.  The apparatus of claim 10, wherein the processor is further configured to provide

the reverse direction grant when the apparatus completes a transmission during the

transmission opportunity prior to an end of an allocated duration.

16.  The apparatus of claim 15, wherein the processor is further configured to
determine whether to transmit the reverse direction grant based at least in part on an

amount of time remaining in the transmission opportunity.

17. A wireless communication apparatus, comprising:

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

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

means for transmitting data in a second direction during the particular
transmission opportunity via employing the received reverse direction grant;

means for identifying a time at which the apparatus is scheduled to at least one of
receive and transmit data via a communication channel; and

means for synchronizing the apparatus to disparate apparatuses.

18.  The apparatus of claim 17, further comprising means for enabling the apparatus to
utilize a sleep mode to reduce power consumption during transmission opportunities

when the apparatus is not communicating via the communication channel,
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19.  The apparatus of claim 17, further comprising means for determining whether to
employ a received reverse direction grant during at least a portion of a remainder of the

particular transmission opportunity.

20. A computer-readable medium having stored thereon computer-executable
instructions for:

communicating data during a transmission opportunity in a first direction
according to a schedule for channel access;

evaluating whether to transmit a reverse direction grant based at least in part on
one or more of an amount of time remaining in the current transmission opportunity and
an amount of data to be transmitted;

transmitting a reverse direction grant to a recipient in the first direction during the
transmission opportunity; and

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

direction during the transmission opportunity.

21.  The computer readable-medium of claim 20, further comprising instructions for
utilizing a sleep mode during a transmission opportunity that allocates channel access to

disparate apparatuses.

22.  The computer readable-medium of claim 20, further comprising instructions for
scheduling a number of transmission opportunities by generating a multi-poll frame
which includes a frame that comprises data associated with at least one of a transmitter, a
receiver, a start time, and a duration associated with a respective transmission opportunity

for each of a plurality of time periods.

23.  The computer readable-medium of claim 20, further comprising instructions for
scheduling a number of transmission opportunities by generating an order in which a

token is passed.
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24.  The computer readable-medium of claim 20, further comprising instructions for

identifying that an associated station is indicated as a transmitter by the schedule.



