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[0002] The present disclosure relates generally to communication, and more
specifically to techniques for improving battery life of stations in wireless

communication networks.

II.  Background

[0003] Wireless communication networks are widely deployed to provide various
communication services such as voice, video, packet data, messaging, broadcast, etc.
These wireless networks include wireless wide area networks (WWANSs) that provide
communication coverage for very large geographic areas, wireless metropolitan area
networks (WMANSs) that provide communication coverage for large geographic areas,
wireless local area networks (WLANSs) that provide communication coverage for
medium geographic areas, and wireless personal area networks (WPANS) that provide
communication coverage for small geographic areas. Different wireless networks
typically have different capabilities, requirements, and coverage areas.

[0004] A station (e.g., a cellular phone) may be capable of communicating with one
or more wircless networks (e.g., a WWAN and/or a WLAN). The station may be
portable and powered by an internal battery. The station may consume battery power
whenever it is turned on, e.g., to transmit and/or receive data. It is desirable to reduce
battery power consumption as much as possible in order to extend both standby time
between battery recharges and operating time when the station is exchanging data.

There is therefore a need in the art for techniques to improve battery life of the station.
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start of the TXOP and may send all data frames in the TXOP without the need to

perform another channel access.
[0007] The power save buffer status and TXOP bursting features may be used for
various power save modes and various wireless networks, as described below. Various

aspects and features of the disclosure are also described in further detail below.

BRIEF DESCRIPTION OF THE DRAWINGS
[0008] FIG. 1 shows a wireless network.
[0009] FIG. 2 shows transmission timelines for multiple stations.
[0010] FIG. 3 shows a frame capable of conveying power save buffer status.
[0011] FIG. 4 shows operation in an unscheduled power save mode with the power

save buffer status feature.



[0009] FIG 2 shows transmission tinelines for nmultiple stations.
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status. [0011]FIG 4 shows operation in_an unschedul ed power save
node with the power save buffer status Peature. 3 [0012] FIG 5 shows
transm ssion of data frames with separate channel accesses.
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[0014] FIG. 7 shows transmission of data frames with TXOP bursting receive
capability.

[0015] FIGS. 8 and 9 show operation in a scheduled power save mode and a PSMP
mode, respectively, with the power save buffer status and TXOP bursting features.
[0016] FIGS. 10 and 11 show a process and an apparatus, respectively, for
transmitting data with power save buffer status.

[0017] FIGS. 12 and 13 show a process and an apparatus, respectively, for receiving
data with power save buffer status.

[0018] FIGS. 14 and 15 show a process and an apparatus, respectively, for
transmitting data with TXOP bursting capability.

[0019] FIGS. 16 and 17 show a process and an apparatus, respectively, for receiving
data sent with TXOP bursting capability.

{0020] FIG. 18 shows a block diagram of two stations.

DETAILED DESCRIPTION

[0021] The techniques described herein may be used for various wireless networks
such as WLANs, WMANs, WWANs, WPANSs, etc. A WLAN may implement IEEE
802.11, Hiperlan, etc. A WWAN may be a cellular network such as a Code Division
Multiple Access (CDMA) network, a Time Division Multiple Access (TDMA) network,
a Frequency Division Multiple Access (FDMA) network, an Orthogonal FDMA
(OFDMA) network, a Single-Carrier FDMA (SC-FDMA) network, etc. A WMAN may
implement IEEE 802.16 (which is commonly referred to as WiMAX), IEEE 802.20, etc.
A WPAN may implement Biuetooth. For clarity, the techniques are described below
for an IEEE 802.11 WLAN.

[0022] FIG. 1 shows a wireless network 100 with multiple stations 120. In general,
a wireless network may include any number of access points and any number of
stations. A station is a device that can communicate with another station via a wireless
medium. The terms “wireless medium” and “channel” are often used interchangeably.
A station may communicate with an access point or peer-to-peer with another station.

A station may also be called, and may contain some or all of the functionality of, a
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apparatus, respectively, for transmitti gg data with power save buffer
st at us. [0017] FIGS. 12 and 13 show a prdcess and an appar at us,
respectively, for receiving data with power save buffer status.

[ 0018] FI GSteridinadnedmdbils ktatiog aprsecafspraad, asulapfibdrainits ctel & praton mehbfc a
for transmtting data wt OP. bursti apability. [0019]FI GS.

and 17 shoff! i%‘l'ﬁrlg’é’ég’sa %ﬁ%@ﬂglﬁ S:r%l’t”é@{g’ssr @%%ﬁ.w;@ppal digital @%%%WKBBA)

data sent I F
di agr am of \éntl%%o st at lgér:\gﬁwtl)%%gxg %%%Q%Eésggﬁdgls@ O%')tg gé%hgﬁﬁl?asgieg%n

descri bed Hetern presidbecassedb fittrivdioh cesvivisreh ebs meiammkfsiium for stations
associated with the access point. An access point may also be called, and may contain
some or all of the functionality of, a base station, a base transceiver station (BTS), a
Node B, an evolved Node B (eNode B), etc.
[0023] Wireless network 100 may implement any radio technology in the IEEE
802.11 family of standards adopted by The Institute of Electrical and Electronics
Engineers (IEEE). For example, wireless network 100 may implement IEEE 802.11
standard, including one or more of its addendum such as 802.11a, 802.11b, 802.11e
and/or 802.11g. Wircless network 100 may also implement TEEE §02.11n and/or
802.11s, which are IEEE 802.11 standards being formed. IEEE 802.11, 802.11a,
802.11b, 802.11g and 802.11n cover different radio technologies and have different
capabilities. IEEE 802.11e covers quality of service (QoS) enhancements for a Medium
Access Control (MAC) layer.
[0024] Wireless network 100 may be an infrastructure network or an ad hoc
network. An infrastructure network includes one or more access points and possibly
other entities that support communication for stations. An infrastructure network is also
referred to as a Basic Service Set (BSS) in IEEE 802.11. An ad hoc network is
composed solely of stations within mutual communication range of each other via the
wireless medium. An ad hoc network may be formed on the fly as needed, typically
without a central controlling entity such as an access point, and may be dissolved when
no longer needed. An ad hoc network is also referred to as an Independent BSS (IBSS)
in IEEE 802.11. Much of the following description assumes that wireless network 100
is an ad hoc network.
[0025] Wireless network 100 may support one or more of the following power save

modes or mechanisms:

e Unscheduled power save - data is transmitted whenever there is data to send
during awake periods,
e Scheduled power save - data is transmitted at scheduled service times during

awake periods, and
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power save nodes or
ATIM window duration in each beacon frame. All stations in the wireless network,

including those operating in the unscheduled power save mode, are required to be
awake during each ATIM window in order to receive frames applicable for these
stations. An ATIM window starts at a TBTT and ends when the ATIM window
duration has elapsed.

[0030] Operation in the unscheduled power save mode may occur as follows. When

a given station A has one or more data frames to transmit to another station B, station A
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transmtted at schedul ed service tines guri ng awake periods, and 5
Power Save Multi-Poll (PSMP) - data is transmtted to multiple
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complete the reception of these data frames early in the beacon interval.

[0032] In an aspect, a source station may include a power save buffer status m an
ATIM frame or an RTS frame sent to a recipient station. The power save buffer status
may convey the amount of data (e.g., the number of data frames or MSDUs, or the
number of data bytes or bits) to be sent to the recipient station. The recipient station
would then know how much data (e.g., how many data frames) to expect from the
source station. The recipient station may go to sleep after completing the reception of
the expected amount of data (or number of data frames), instead of having to wait until
the end of the next ATIM window, which may save battery power. For example, if the
recipient station receives an ATIM frame or an RTS frame with the power save buffer

status indicating two data frames, then the recipient station may go to sleep after
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Lg\?\g?] Egse bRFFRAA WEtaTe $€SkBr /), theldniRt SO RRRARIE RE nGABMRN TGl lata
frames or bytes, etc. The power save buffer status may be conveyed in an ATIM frame,
an RTS frame, a data frame, or some other frame.
[0037] FIG. 4 shows an example operation in the unscheduled power save mode
with the power save buffer status feature. In this example, station A has one data frame
to transmit to station B. Station A transmits an ATIM frame during an ATIM window
to station B. The ATIM frame includes a power save buffer status (PSBS) that indicates
one data frame buffered for station B. Station B returns an ACK for the ATIM frame.

In this example, no other ATIM frames are transmitted during the ATIM window. At



buffer status. Frane 300 may be used for an ATIMfrane, an RTS frane,
etc. FrafiO2811R82 udes a Frame Control field that provPEEYSPATIHEE
pi eces of information, a Destination Address field that identifies a
reci pient station of t he frame, a Source Address field that
identifies a source station transmtting the frame, a Frame Body
field that thenoldudesheaAPBMewidave sBilibhieA ShdtBiserhdirlayvakandStpidss Cbhas not
other fields that r clarit [ 0034] The

t,sh FIG 3 f
Frame Cont f&ﬁlmﬁaﬁgﬁ%ﬁ%?%%b}fofg‘?wg@w can uSa%Oé%’F%lbe field, a
Power Managgaspt (BAed MBtie ;Edv@ér@av@ﬂﬁiff&tsl?'&ﬁs fsta8bA B OPectd @@Y@Eefv@ ik Qata

3 The Type subfield may be set to for "a managerent frane or
'01' for afresntiosh stbriomA. S‘m@nsmytaymts hheldatarﬁawndg@n@ siationB' r¢Qe s anfMK

an ATIM fr S ne of enent or to '

for an TSttt el SR8 shp B g BrFRoperorbfsoos he' Bageto feceive
Management afy eloge day fhﬁn%ﬁhoh% afld ch® gbndliskap afithahndneingt @b K ifsr R
the power save node or to '0" to indicate that the station is in an

active nodeatafiposs Yty tiepgmiimavha daterirog, sahes A dase nq:srlawe asm;m ﬁ@a dor
| s current Ly;a, ﬁF%xJa Jageéot tﬁt J?% 4o e&%ué%m rXCgP%)tr ﬁétg%r ' 0” lbht%

desi gn shown 1 n wer  Save eI'd

i ncl uded i statibres AuadB Bodyo fo e carid inmyadioftieiag & waﬁuﬂﬂlntheén@f)f@lahaxt
frames or g&gﬁs H(]at the source station has buffered for the
reci pi ent BH9O%he power save buffer status may al so be provided

in a subfigj@opf tﬂ@n&ﬁ% gg’ﬁ'été Bler d Gkl er cl‘ﬂi?t}{elt}ﬁafﬁ@ﬁnfeﬂalﬂe Therefore,

managenent frarre a con rane, or a rane her
[0036] I n gteer alay hel"casq:somreMnbmm&mostratm myfkﬁiﬁchemabﬁ sttahen B after

avai lability of buffer ta yes no),, anouynt

buf f er ed dé%sptl%é Hin et 80 e i R Ar aeesr e Cbéfleel 58S
pover sav ep}@éé&hﬁés StaBbNA ARY r&PSRANUBY 8t idla %néwl\énf J@H@K RhoRleReived,
frame, a data frane, or sone other frame. [0037]FIG 4 shows an

exanpl e op@trhrRy assupetthat station rBebhslwﬂsmwmA%\h@cmdet hais nht ddvedgbivedata

save buffe at In,thi n S dat a
frame to t?r%r?]ltgmlf igailgr?%tg?%nt%?ieegt a efl ga Rntef? é’ﬁ@ e%{ﬁ E%: I{/?qfarnﬁ sions.
during an Afkibhw RA9Wet® r@tabmiinBunilng r&thdd ﬂleaﬁ@nﬂnnﬁll ﬂée}?scoamp@mhch
save buffer status (PSBS) that indicates one data frane buffered for

station B. Stegait Ml apor ételffaﬁléméﬁﬁm}\ckf hisgnay FRsulAT MoEpsYREPOWaY drain gor station
e T
Station C habBnssttidnrBunsayiopt &ﬂsleﬁ’p ds@0emn ¥epbsaibye a‘f%l%rfdﬁ@’YECKnidr glladt s
go to sl eeg’ame {e.g., station B may be power limited and may not be concerned by station A’s
power supply), or station B may opt to stay awake for some amount of time after
sending this ACK (e.g., stations A and B may both be power limited). Staying awake
after sending the ACK for the last data frame would allow station B to send ACK(s)
should station A retransmit after the original ACK was erased by the wireless channel.
Station B may use the SIFS, DIFS, contention window size, wireless medium load,
number of stations in the IBSS, etc., to estimate how long to stay awake in order to
improve power saving by both stations A and B as well as to reduce network load. If
station B receives duplicate frames, then only one is accounted for when deciding how
long to stay awake.
[0046] In general, the source and recipient stations may negotiate a termination
strategy in case the ACK for the last data frame (or any data frame) is not received by

the source station. The recipient station may remain awake for an amount of time to



[00381Based on the power save buffer status, station B exg/ects to
recei ve OHR2UEA5262 ane from station A Station A transnPEEUBHET/8IER
frame, and station B returns an ACK for .the data frame. After
receiving the data frane, station B doeg not expect to receive any
nore data fromstation A and can go to sleep after transmtting the
ACK for thecdbta pbssilte. rdfanemissioand$imint t thag sbinee dathiaod,r asredesstibéd oxboke.
does not haye an Im)re data for statikon B and.can gILo tgﬁsldee afe'ltggr.
recei vi ng CHEMABKEN ofhe sEreg Sfakion mneskin iefansiisIonsdtdps fith dxe Ardrcatiring
g0 to sl eepcEaklekt APSLGR 108 if AW i RotWRbdivddntrdih tﬁé‘%o&ﬁ@m Qfatibiermiexh,
ATI M wi ndow. [0039] Transm ssion of data over a wreless channel may
be unr el i ablessoultieestasionrmay retrensmitlyis Jatadrases inwh srbgequeat avwakepaniod|or maty
receive the. A ent stafi.on B after re tion of the |las ta .
frame fr onPiSP B e Bhgtor bR dobls PHE RS Re el iR st 25 85 rient
station A Ry deREIMARMRTATK foR theaialt dhed Rarhé 2 DBhaM@hitioAGKaleEich Blay also be
recei ved, and may assunme that station B has not sent the ACK because
it has not negietpdderweendhe spurecing regipiest #etians. B goes to sl eep, then
station B w4, not e ] $S. | pN o
retransm-t mdﬁl g_:} ] unt%%%ﬁ%grsé&at@ﬁe@%% ﬁ@%ﬁ%}%@% %rﬁégoﬁ)n%rélsa \t/é;lg?gmplem
stage it Wsfatiomhad tmdyhgadshdnsend dstadifamd Bt 8 tiy Fesuddh data duers sheveurce

power drain for station A and waste of the wrel es{s1 meiji u Dependj ng
on the powlatienFupyineriora shagned peeshipsgaan aergslo e shams! vy dgpspig the
sleep as s | I for the | ast data frame
(e.g., stat(a?%rﬁéwon}% egdhggﬁé}éﬁlﬁﬁ%ﬁﬁgg%gﬁég%y not be concerned by
station A $0Ed\er EBI(RpM@ showsdransmasioarnfBrutdylealata franst aystavaks t6 otation B

sone anount .Qf _ti frer sendi this . ,..Stations A .and
ay bot h bavifJoRiiriRGH el oo ) Phesoavae A BEELiHng SeRe! AR G t
the last dabashiang s%lsgns‘?ﬁénﬂl‘é’ hhAldl %lf‘ tiﬁlet P, PR ShethBOk Ghannel is

station Aretransmt after the original ACK was erased bé t he
wi rel ess chasnert idleStIdtheorhaneiayidls wr iaperisi BEtimPlcgszl to e ERtntoriranierrgoce

size, wrel ium | oad,, nunber of. statio in the IBSS,. ete., t0
st mate hORTTBngTh NHEY ARl Fadtc G IOV Reer UEG g By
both stations A APHEP 8RuRIE rR8ivES ah E AR HeWREX b8R8 Gront btaBbR A, OAAE:
recei ves duplicate frames, then only one is accounted for when

deci di ng hei¢ ¢rengf thodgh dymawakime T;0040n B wttveshdrt idtérérameuepac (8IKB) time
reci pient stations may negotiate a termnation strategy in case. the

ACK for thangfapsmaas aitige shHpncdbs avhereatey Ti 3 SHOY - BEceiSIgY ipsporter
the source statjon. The recipient statio y remai n awake for an
amount  of ﬁhﬁ@!ﬁ%s stption B it 24158% | AR DR ERTROMEF SRUPROATETHIC SBtho€ dhe

station, ag.desahd bﬁ% @%\/@sithﬁs%a%ﬂ%t ?a‘fﬁjeé’eivé 18 AR EER it mPFhBY

skip retransm ssion of the last data frame during the current awake
period if t[B@3ACK BiationA aseeothedddts frame he tramsiiparehdtarst smhsiog the channel at

| nstead, the sqQurcg, station retransmt thi.s data.frame.in a .
subsequent keI FBICrSRE o SieaRe it Resvcrtdior 1 s SRR, MRt fhgnnel i
then al I owjhiggly ek BuEBdcofied ludh af Bme Ot BEHAER thb® HenaldieinHiendichghnel
the ACK for the last data frane. Qther term nation strategi es may

al so be nedscomeseribet wenl 1 tral mey foshearndair ¢ thicehentsd de ibgrigle fooEaRIES
source statjon . have mul tipl ta frames,,to transm#f .t

oot b ent - SEAPLORMh UG SRR, SRRl A TR HHE AR Ehdorh Bakaft between
dat a frane,zetdwhdspeonemtish atihdow (W) PEhE endboRBRE 52686 $Satddd @8tdhario in

access to the channel and may transmt the data frane via the channel

upon gai ni righigle Badfiple stations transmit simultaneously after sensing the channel idle for DIFS
time. Station A then counts down the random backoff, pausing whenever the channel
becomes busy and restarting the countdown after the channel is idle for DIFS time (not
shown in FIG. 5). Station can transmit the data frame when the countdown reaches zero

at time Ty. Station B receives and decodes the data frame from station A, After the end



[0042] FIG 5 shows transmission of nultiple data frames %/ station A
to stati §H BMUHRSDI stributed Coordination Function (DCT/PROPELESE2
802.11. Station A has data to transmt ﬂﬂd starts sensing the channel
at tinme Tl to determ ne whet her the cha is busy or idle. If the
channel is idle for a period of tine equal to a DCF interframe space
(DI ES), t hefithstlataifomefatdam: Tinastaitnt B svadaSH S timaend trangnitsgunad CKistaptidRat
where T, - T1 DIFS . Station B receives and decodes the data frane
from st ati BAeA 1AM Tuhelieh§0F the data frame at tine T3, station B

et o nfliieal 0 AJ S BPRE. SR g AR (R B e, gy

Dl ES, stat bﬁ@n@th@%&o@ﬁﬁ@ﬁtﬁn& t@trmﬁrﬁﬂ%{ﬂt@@ SRLHAMBET THE %B&H&e&ﬁé &annel
the end of the data frane. This ensures that station A can receive

t he ACK i ncan bécnmeyamudn@ng any glouspiSicaessomndathh aguignstetion weatdathen aped to
to transm g he .chann at 15 t det e
whet hor ¢ no BB SaBiES o u iR ErpEbudinf Tl e Bimer; apd
initially R@I@ob&ihcé@ecﬂmtdﬂthrﬁisrﬂlsm {life fottaé dfiphe aay fﬁahﬁ@nwgir&suh
until the channel becones idle at tinme T7 and may further wait for

t he channein thg sgace m@wm&enéstalﬁglﬁgmwkemg@ﬁ occurs at tine Tg.

Station A ﬁﬂl\d heriflﬁbﬁlgﬁ_ﬁ%efétgﬁ gac 01&% opl%%mﬁlg rﬁ&lﬁglegc?%: g'ames in one

contention‘wn i s use
scenari o i MXUH cin auweitispties SN lmsmtgnacmm tapabibivy toankaugdtipnaf Ty TXOP

sensing the channel idle for D FS t . Statiagn n counts .
the randonPHaERbIICCNBARRIHGY \ﬁﬁwec{eﬂ?mf R Blcbes g 38F with
restarting,ty f%Hﬁh@P‘Mse@J Leifich g fnéht% REEthd %mngbteoif f?f’ne 2 5&11&:&1{{%& NRta

shown in FIG Station ¢an tran edata rane
count down freaches zero at tine T9. Station B receives and decodes t he

tine 110, Q0BT on BstalPr Siaoetf Gaaeifl ofaimefipe 5B RSP Bees
time T11, vhgkewldnl the FdQoidiss thd AQehkATcORRMN T Fhon a ]ypﬁé(f QEAH Rk

channel access for each data frane may extend the amount of time to
transmt nmapmh‘@ [gfrmatiom frelsl. in PRiATIM figes au seme roshar agnagdmerirayee ohhs

need o coRtbRiiBorone BRaRRS naftsnsinaRrrRgiSh R SBeRr dHeoRafhrsine

access addsecap@ti sOfporiedaydhdHtiay aidihadumbbeofdatefigacs thabsmBessidived
time for the multiple data franmes may result in_the source and
reci pi ent 8 49 Bipngeiong Taelevhighgay be given by an N-bit value (e.g., an 8-bit value).

In one design, a value of all zeros may indicate that TXOP bursting reception is not
supported. A value of all ones may indicate that the station can receive any number of
data frames in one TXOP at the highest data rate. The remaining values may indicate
the number of data frames that can be received per TXOP. In another design, the
number of data frames that can be received per TXOP may be restricted to certain
allowed values, e.g., 0, 1, 2, 4, and all ones, and all stations may be mandated to support
this. In general, whether or not TXOP bursting is supported and the number of data
frames that can be received per TXOP may be provided in one or more ficlds and using
any format.

[0047]  FIG. 6A shows a design of a frame 600 capable of conveying TXOP
bursting receive capability. Frame 600 may be used for an Association Request frame,
an Authentication frame, or some other management frame, control frame, or data
frame. Frame 600 includes a Frame Control field, a Destination Address field, a Source

Address field, a Frame Body field, and possibly other fields that are not shown in FIG.



[ 0045] I n anot her aspect, a station capable of receiving multiple data
frames i "VORWSMIE can advertise this TXOP bursting recBtl/ES2007/081562
capability to other stations. The TXCPnEf;rsti ng receive capability
supports delivery of nultiple data fra in one TXOP with a single
channel access, which may shorten the anmobunt of tine to transmt the
data franesA [@0AGIA sTht iFoamerdBodgeinald anQapaba | Capgbilinf drfoethatom fieldl zhd

i n an Associ at,ion Request . franme en th tion jains.th irel.es
netvor k. - TRESIROHGH T WHeBe SehtoPWen A s | 19¢ FAPDH Pt nBimeTigh deld
in an ATl Mddare aWXW@uﬁHH@’RéE@N@QRHF @apiﬁiﬁﬁyesub-ﬁtéﬁi ﬁ?ﬁp%g' bd Mefined as

Information field may contain information on whether TXOP burstin
reception idescsibpphebewsd Bbire (IXOR batstion regeaver tapabiliih erayoflsabe gofiveyress a

t hat can be_recei .by the stgtion jn one TXOP, which may b iven
by 't bi RS depb b the B B Bl ey et b e aeimgs S o
all zeros ggitrdl Fekhfedih @theh alanfiSP THY TOMBuk SEEREEOS cAfRbIIRY Rl RRBNeadnt
A value of all ones may indicate that the station_can receive any
nunber of bt othereype of Hanae, HEAnA firstdethirgne sent dxdhe sonrcs station.

remai ni ng s : . . .
recei ved pl@#i@@%ﬁ&ggo é‘Feﬂ %egllegl#i@? %ggﬁggﬁ&eﬁk)&#@gg%ﬁ%ﬁ%e@%%%ng
can be receiced qapabillikésh Mapergations i et @bhdonaedvilqien. addrdwedsocadtioasyy
e.g., 0, 1, 2, 4, and all gnes, an{@laalJ6 stations, may he mandat ed %@
support t hilgse ﬁtﬁﬁ‘@‘@neﬂt%o,n Iweyrapadsastibe T W TeAg Ve Saps ‘Eﬁ%ﬁ’ esec
and the nu . f aﬂ‘g?s that can be received per TXOP may be
provi ded i?\mgﬁ%so%?g@n%?gf#l elds and using any format. [0047]FI G 6A
shows a de$d¥] of BEIG.reBehosBR dapablife lehcaniiaey HhQ cAPBR dficoatdymee TXOP
recei ve capability. .Frane 600 may be used, for, an Associ atj on Reques
frane, an ROCHRHKELES oFPePHARS O Sreahan dinéf frnaguAtnt Hepdi fame 610
control fraf®de9h Maha dohabEficlfif APRNR0QodyGEIMIAR Rhér IR HRME @bt shown
field, a Destination Address field, a Source Address field, a Frame

Body fi el djn &hd. pBslor Islayitpt Hehe FriamkdBodyhaeldaineludest a Freopn InfermriGicldithat

6A for clarity. The Eranme Bod ield inglud a abilit oy

i or a1 offgatesd 85, PoRTR TRal fe FopdtiS TiRBR RRE Held "Yatotnstisues e
FIG 6A. ThegGanpabiofistayioh N, ah MBEE Mardrh@bidSdt TRl 66 indli kR Bubsbirasheters
Receive (Rx) Capability subfield that may be defined as described

above. The USoddP sBppast thegd hee aptyerle (pmbihe iAW Mraindamsdiriondon 8 B Busting

separate field. i . el d o i ge[es

frame or akggén{%’é 0 ab?‘ﬁ%&ﬁ‘.%ﬁmgt?ﬁé rf{erir‘%naglg réqsgﬁﬁle&ﬁ?scﬁ&gsﬁr ?th?ng%@gcel vtgﬁg
capabi | i t y ReayivalCapahititys enfbrrhatiohofield ohbe indlydeeond ciitiaifer, e/chgstationnwhose
first data_frame sent by the source station. 0048]. Statjion X (which
formed t he Ta&PhBusHEE (RsERS crpgPlityde Plredaasom heLersoRdTaee el Weenty %’(‘)’? each

capabi liti : i i t : A, i
aasoci at i on by PRYIELIS EHIARN (4 AR ScIaRen S (TR YR Woierd
bur sting r éoethedX@P dordtingireseiof cdplabdity sf dtat stasion.i ThbeBCOR burstimg seceive
[ 0049] FI G 6B.shows design of a beacop franme.61Q capabl e of .
Conveyi ng. AP A G FELDs JEk BaTTY PRPASSDIT Sihst THMBC Y gother
hoc net wor lgzpRBeacon frame 610 includes a Frane Control field, a Franme
Body field, and other fields that are not shown in FIG 6B for
clarity. THe038] anelnBetynéthen abpedict stdben eapBblecdriransmuting | milfipleglatahames

i ndicates the b interval, .a plity ILnformatign.field,that..

| ndi cat es (he e anarp e B gre ofs TRRR Ruishte BathERbRARYY, Sp Rbiaps
t hat i ndi cathesre0B elrsthg m&mb%&nﬁ%&dowg f&URRRmissicaefaglfiple daet ks
(e.g., the ATIMw ndow duration), a TXOP _Bursting Receive Capability

| nf or mat i ol PRET-FOPavh psEwlathanesl yegess.i EheiEXOfHarstigHrm@mtcapepility may
Recei ve Ca i Lon el i r o
Stati on whogaote Bl SRR il lBtersR il FROPRTAL el cafiR Ry
beacon fran@s5iThe EBIG.IYsHows teashissioatafamltiply datcirardes oy sadidn &ltd sfadion B

with TXOP bursting capability. Station A has data to transmit and starts sensing the

channel at time T;. After sensing the channel idle for DIFS time, station A transmits the



[ 0050] I n yet another aspect, a station capable of transmttin )
mul tipl eV’fvfh%O&SMSa??es in one TXOP can advertise this Txcﬁf%w?'é’g'i’%b“z
transmt capability to other stations. e TXOP bursting transm t
capability allows for transm ssion of tiple data franmes in one
TXOP with a single channel access. The TXOP bursting transmt

capabi | i t yfirsagatbdracmrsiaiiag aamce ddv Stdtioadilrdenives md decodesthe firgisiatahfeame,

TXOP bursti n ei.ve capability. 0051 |G 7.shows transm.ssion
of mult pl RS e BeE e snd ol dhe Y g7 Bavon P tereo o EPoBtA &8 K
capabi | i t Ygta@hatat Gine T1aStaflEs 3 tRcivERARMEKARG!E SIS $inRCITRi Mk EAEOf the
channel at tine Tl. After sensing the channel idle for DIFS tineg,

station A ACKnsintims Tshand transiiits st sedemdad4te dramesstarting atytisne To n®nTRSIFS is

Station B receiyes codes the first data f its SIFS.ti

St rer CThe SREELIER FARY, $ERACE R Frudmit B 08 s MR b s bR o
ACK starti pfic@btatibiithdt 4re WhinhORr Ahd ekAIn¥ER bOEdIAE: DIBSEmS! KtatidnB
after the end of the ACK at time T5, and transmts a second data

frane st arrecagemand dagedepghe Sicand dsp Fymes wais SIS timp aficphesnd of teiseepnd
t j d.d i t i on. f
Co Sy W AR 38 Ho R AN SO RO O ARIRE of s

Station B fiemed webAQKE mecbsleandntiged Grgimiladatandry bmited BRkiesTSOPJulrdting
after the end of the second data franme at me_T7,.and. transnits an

1] :
ACK st ar t i FGCaE cenabiity gt stafign Ry #ﬁé‘lmeo?wd‘éilﬂléh 15 HFe dimgftes drecend i yhprior

transmttedH I 9 . s otdat 00 : i : i
capabi 11 1y St GRL PN ol PIERaY. cardf  Hhapbi 1S LK TR | QR0 PRGRNAves
end of theampt dewodédGiKe (@ tlateHeanme, iweils|SEFS Tine sfcatthoendlof thahsundate frdnee at

| ast data f.rane. S@ation Br Egifves and.decodes the | ast data frane,
wai ts SI FSHfenar gﬁ“%%"’é’rfg SYTHBE PLPC dapt 4 frame at time T11, and

transmts ﬁﬂlS’Q‘fK SA AdHoWRGn G 7, ®atibA2A cdPPRAIASSHRMbet B ddtSfrarhes in one
ntr OP wt

station A ca ansmt any nunber of data franmes’in one TX h one
channel ac@EEY, withiooh chayes hanesse whidhemayrshonienothe i2megnt of time i transnihthe

d f .. Thi .al | ow, bot h i A B |
o L A oy v e R, R B AR Bl B 8Bk S5t oy
aggr egat e mk@iﬁeﬁt‘%bwéﬁ amcAURIOPIBHS: MR &rwph&g&gmd: aEke3QdcH b8 -an

[ 0053] I n general, e power save buffer status and OP bursting

f eat ures mApereaigdBDYPaMIEY)indEEEBO2dABi nati on. A conbi nation of

t hese two re i i.nf {4 f reGi ni

stati on relleal no WPEsrEL B A AT Rifer Pl R0 Ry D ERLRLERY be
exanpl e, i fisddneppaisty os v eorhbihitton. ShadonsbindiidinCeft tResef towor feprandi mgy grivide
frames and the TXQP bursting receive capability indicates six data ..
frames per 290X Infprapation dospIRCHUCY SEEipR FEgFELINE Bh HRYRd TR lata @%ﬁsgef for this

frames in &gﬁ?ﬂr% exlafng'ie?,gé@?gﬁ?’els&\@ bRHES @IS hRfdRs B Rabs tdfg%?ﬁ'ames

pendi ng dat rames an sting reception I's not suppo
then the rend fhiceFXOBthatstiop remiver @pebility indeadasia datafremed pa TXOR, thoa the

go to sleep i medjately or so tijme after. recejiying .all four dat
Prames. [ OBBHFTHATORSY Sad Bt drtadFamsdnaan BYOPnd! e ats Ayfer
feature may,hR iMEeHed Buf PEHMNLAHO Fabd I ATXOP LR gRONBII0S AVt RRGR%ted,
| isted above. These features Ty al so be used independently of these
pover savethendiss. recp085) Fasiont ben uerstivedut sldtpiame gavelimpded go dousiew
station naYmr'n@&i'a’fé‘ljyeort sr(])?ne time after receiving all four data frames.

[6054] The power save buffer status and/or the TXOP bursting feature may be used
in conjunction with any of the power save modes listed above. These features may also
be used independently of these power save modes.

[0055] For the unscheduled power save mode, a source station may include the
power save buffer status for a recipient station in an ATIM frame or an RTS frame sent

in an ATIM window, as shown in FIG. 4. The source station may transmit one or more



power save buffer status for a recipient station in an ATIMframe or
an RTS f WAh2008@H283 n an ATI M wi ndow, as shown in FI G 4PCTTHE08HH R
station may transmt one or nore 13 daf/,éa frames to the recipient
station after the end of the ATIM w ndow i n each TXOP. The

unschedul ed power save node with the power save buffer status and/or

the TXOP bddts tftangs fie dicureeipiay sheaomditanthagmdus|tye AJERI Windsivaini caols TMO
aperiodic traffic or traffic that can tolerate sqone_ del ay and jgiltter.
The unschedB¢ BescBeddsd RAVE 386 BOF Pth the peweksaveuéfersiptuy aad/op the L2QP

in other sgenatd ASnird 919? Bk BQUardt og%ﬂ?glg#&l @gg@%rwiﬁ?%/&g%fé%afﬁ%’gr traffic

stations may negotiate to wake I nterva et ween acon
frames to thaansmderamdbor detayeindgjitttat alheThisshddnted rpoater issver mbée matth these

as a servi gqu*peri od. The negoti.ati on of the service period may be
per f or med IEyiRdee Bepid MOHHST CeRPHPS speci fi cation (TSPEC) setup

for a traf fdﬂ@ﬁft I g ReiBENcd BEWEMRYE h¥deORM stffidhns rd ﬁ%éﬁgte to wake up
scheduling in IBSS is currently not defined by | EEE 802. 11, two

stati ons netya fiegoinicaryad batwes dicechul fearaesstertiansmit padiootecawi Migtaa nbhis interval
mechani sm . The se icehaperi od ne gti ion rrﬁ%/} be %nqadditi on Iﬁ t he
exchange of® TAFOT L i*d FW‘CFh%er% ner s FEOHTHRPT Mt Ty R P S
bursting rgeemRdCaRaR IBSY skp, 9RCRaFlatiRTicali@IOITEPEQ sSuphons traffic
exanpl e operation in the schedul ed power save node with the power

save buf f eptrestmabeisvean dher Rop statipst. gl fdHicysl schadyling i IRRA g Icarrently not
stations A t] - | 14 , -pot h- .
Stati ons wiRBRGBARER CROM, hES Bkt heiBris Thg Shheldte B R Tiog ugne
servi ce ti gy mechaisal.i The feraive @866 ntfiatiba e beanchddit@nsoithseahbngeséf
data franme to station B. This data frame may. ing¢lude the power save,
buf fer st aifimpay@ndar thsPanss s fer tatepaang the JgdP E%H%Qfmgf%cﬁwarpaﬁama%’
buffered far. .5 }ggtiaﬁ)(gl_ B. The TXOP bursting receive capability of
station B nay be made known to station A during service period

negot i at i of057h anfl Sshowsteasmple opermtiyn hathe stinfdoledgtomen somr e with the

nb f data f t tatli A, d stat A
nave | nf or RAY PO ORURHG HR Ik O T R e cUp B ey Son=GeiR apd B
B. StationpBd RlgHtifed aRefe i ot L ahd bsth sHdfods Waﬁ@ﬁp pﬁé%i tRé se?‘vf&% €ithe

transmts remaining data frames to station B, e.g., using the TX
bursting réceichengeajatbi ity of station B as described above for FIG

(7jlét ([,310]9 Eg]ngi(fﬂ?ii?n BA{rsae¥viEQ gpne 1(,: gt% 1orti Reac%gs%re]sn ?hle c%ggne ra%{i] %rrz?né[m1 S zfliﬁl;s%tdata
frame to station B. This data frame may include the power save buffer status indicating
the number of data frames that station A has buffered for station B. The TXOP bursting
receive capability of station B may be made known to station A during service period
negotiation. In any case, station B may have information on the number of data frames
to expect from station A, and station A may have information on the TXOP bursting
receive capability of station B. Station B returns an ACK for the first data frame.
Station A then transmits remaining data frames to station B, e.g., using the TXOP
bursting receive capability of station B as described above for FIG. 7.

[0059] Station B may then access the channel and transmit a first data frame to
station A. This data frame may include the power save buffer status indicating the
number of data frames that station B has buffered for station A or some other buffer
information. The TXOP bursting receive capability of station A may be made known to
station B during service period negotiation. In any case, station A may have

information on the number of data frames to expect from station B, and station B may



station A. This data franme may include the power save buffer status

i ndi cati MY eHE 1R ber of data frames that station B hasPGUPF¥PEFIFG,
station A or sone other buffer informatjpon. The TXOP bursting receive
capability of station A rmay be made kno to station B during service
period negotiation. In any case, station A may have information on

t he nunber hofe thdidranatioanes theoT BOPebursting mcsivat dapabiBy ahdtasdmatA. orStBicmax

14 have informati t he .TX ursting.recei ve capability, of

station A &g ﬁ%%ﬁf&_ﬂﬂ? RS e A cHtaighes #ﬁnstfana'%ftarﬁrm%@g dafaftanss
B then tragsghtich A?EE!, Rk AscHBER b RMBSFI® Bt §fation Amaf §g to sREp some time
descri bed above for FIG 7. Station A may go to sleep Sone tine after

sendi ng anai@isending thACIador tir Jast erpectial ¢t framme. Thhéimed stevtdath wihcitation
each station goes to sl.eep may be dependent on the w.rel ess .nmedi um.
condi &1 ons S0P SRR 1Y Eter gt S HRFE0R0 iyl dgpdlions, Ry speting,
exchange dufci ng a service period may be either bi- directional with
both stations transmtting data (as shown in FIG 8) or ] _
uni - di rect (M98l wilnhgansra), andats reachapge tduamgnt tseivigg demed Ryl be raathch di-

rBeoarou SlrRgat AR 30hEpd b BBl AATL UL R e g
servi ce pewithdnipynd @aticdvrdneittiog dek. ThRnng) badarasent vh élse chhhRteristics of

station scheduled to transmit first (e.g., station Ain FIG 8) may
per f or m chHrEAffigsicessandmpay bnuiteted sisas ISRE( @e a vari abl e anount

of tinme, ' mayrihe - ar Qur | i

The stati ofVWehadi] S IS EIAHe ANkl BBV BURY b BAIa ol
may al so peldnocimcbannkk. dhe assionsseleduteditasradana first (Ergarsation A én FI@. 8)
station that transmts first ( shown in FIG 8) or may transmt,_an
ACK af ter  SHESELPE eI FHESenEnOr e 156D Tt UF b B ATOHT ¢iirne
by the statjhih thilpbe 4 RAGH: E%arfnbf ohd GfeRhd ﬁm\éﬁdéé}irﬁé.Grh@&mﬁ&@&ﬁ@&ﬁ%o@tg

8 shows the use of the TXOP bursting feature by both stations A an
to transm tragemibsecpnd (epestalion Bao K1Gt 3t hanalyepedormmalyannolt acasse wive it has

TXOP bursti feature. . Statjon may tr 1t .all .of its data franes
pef or e ot ab i BRI Sutfp g PR rba RN Tk ivnif P Byt HnEifiten
Al ternati valQK af&eSIEBQingd AbnARS ch@Yf tHeakst Mata frdifd frastdlifed HRMRSstAtdnARat
interlaced manner, For exanple, following the first data frane

tlransm' ttﬁﬁawﬂiﬁféﬁ @t S&,O“’éfti&ﬁl@?S)B may transm ]E its first data frane
it A t i ! tati
along w lf({gﬁl Crerlok sEQ\??% HlRe o?%f@?%%ﬁlﬂg rtr‘%a%gﬂ%ﬁ%o\%/&ogﬁé?% A Rpd B

Station A hen ‘transmt 1tS secon ata

for the datathnane daeceiygdndralorudt afation nhy HOOGI] Wieuse TKOPTDOP Shurstthg
is used, the receiving station m w;::1,(:knova edge data franes

i ndi vi dual FSFtHiPt Riahex Aomaytiynsipik b el Etdate Sames Arfotrataion ki raasmiijsany ata
00k A0 i3 bepndgn g e MphA ok AGTSR B oy Ao e
avvak_e af t efrapesn di aigintdriac®l maime@\CIKpr bxanqﬂ&doﬂdmi_n@!thmﬁrsﬁﬁﬁaif&nrwt‘an_smitted
ool ved b, LHEooLSrS) BlhonBhock, ACKcanall LY, TR 058! et
frame received from station A. Station A may then transmit its second data frame along
with the ACK for the data frame received from station B.
[0063] When TXOP bursting is used, the receiving station may acknowledge data
frames individually with ACK or may acknowledge several data frames with a Block
ACK. Similar to ACK, the station that transmits Block ACK after receiving the last
expected data frame may determine how long to stay awake after sending the Block

ACK, in case the Block ACK is not received by the other station. Block ACK

capability may be negotiated between the source and recipient stations.



15 [00641Regardl ess of how the data frames may be transmitted, the
power savkOpBYBflET28%t at us may be used to determ ne whet hBE TR0 08P E
nore buffered data franmes at the source 5statlon If there are nore
buffered data frames, then the recipi ent station may wait to receive
all data franes before going to sleep. 100651The schedul ed power save
node with (m4bomd{e@aﬂessmﬁhﬁwrthsdm tiamas chagibe tthesniXer, thepstvemngve buffer

feature may be advanta ouI used tions with i 0
peri odi ¢ t PAFSITRA% GE S 3?%@%?&%9@ t@?ra@ae fosg PpEe saft%%éy&s% &t the

The scheduk&fcPoMBon. S?{*’ﬁeflféﬂﬂ% bk fbutﬂaﬁeﬁedet@%ﬁ{egsm&meatea%@@ skB6H nhdy
ot her scenarios. [0066] The PSMP node all ows an access poi In an

i nf rast r uctwuartéo nseinork detr fr888)befare gnngunsieca one- t| rre upcom ng

schedul e f link transm ssjons for i,on
voing o si AASPT Mo fadteoa s shis AR b M e M e St e
time for alfiXoH slis@ns fda@urb enAI8d @Mh%%eouﬁéﬁu@@clﬁsﬁa@&lsr\h‘cm%{n&fsa@ﬁéﬁ &f
a PSMP frane at the conmon service tine MP franme may indicCate

a start tinerigde traffichsush ashveicst ttaffiensdex taldigl gaming, else Ther schedulespewver
service pe%et\%qnode%ﬂ?ﬁ]t%?é% s%w”?g(os {yé‘%d%ﬁ" ég?ﬁce%?e Station at a

time and at the star £3°0n atron may receive

the PSMP f [®0®66] S|EHepPSRIP inodé Sletvardn 4dcBB Peini idhe adfedbtriaytutd 8ctRONP (or
frame, and_wake up prior to its start time to exchange data with the
access poi BSS) thanpwigs seicyiipe uperniag sehsdaledor walinkgpp dopaliak fagsmissions

subsequent 54y AT S SHABICRIALT SheSEhedUled RLALI LAS. il SERY! € common

channel access e per € access pol € conmon
service ti mfcertzrhdﬁﬁ)rl%ﬂl\ﬂ?atmmtb be aggne'gmtdd. [TDO &é¢chh @oRSMRyCceqmatmitl 4 PSMP

b d h t k I t | | t
1o announc S BT Ao mHRtSAHS BSSi BIe SIESHERIE RO Erplgne or Shch

recipi ent g &ld @%onsYcAlduPY B (1R cuRieY: PSS sc3¥idd hefod.N Thb&cads g@ﬁtt may

network) nay indicate its capability to generate and receive
frames in thee sCapahitestarionrat o tymet dnolmt theedtatt tiedbi that fatiey Eacbistatige may

this informatio i ation X ich i.s.the stat t the

b hoc ot MeE e PE gt dPTHE R Sine S Bt e R Foaet

setup. StaiaRe vl Pt I ddeASimE e RSMRge aRaPWithtthe acldss Yol The PSMP

stations in the ad hoc network in the beacon franes. Alternatlvev‘%/) o
T

addi ti onal B§rvicst aeriash C%V%;ﬁh@d?ﬁl\é? frame paiP selggawsnt | frymeli oxebanggs
other stat Iﬁ%%a fTeH s{aﬁgnsa 1 % é%@él 5606%%&%&,%&&8&?&% EQ L\.@ceg pomt at the

receiving rames are | servic perl

[ 00681FI G. coBnphaws/ic esignhoPSMeaenicd getiod. 610 capabl e of conveyl ng

the PSMP capabilities of stations in the ad hoc network. Beacon frane

610 i ncl uded0e]] The PSMP capability may be used in an ad hoc network (or IBSS) to allow a
source station to announce buffered data and possibly a schedule for multiple recipient
stations. Station A (or any other station in the ad hoc network) may indicate its
capability to generate and receive PSMP frames in the Capability Information field.
Station A may exchange this information with station X (which is the station that forms
the ad hoc network and periodically transmits beacon frames) during IBSS setup.
Station X may broadcast the PSMP capabilities of other stations in the ad hoc network
in the beacon frames. Altermatively or additionally, station A may convey its PSMP
capability directly with other stations in the ad hoc network. Only stations capable of
receiving PSMP frames are included in the PSMP service period.
[0068] FIG. 6B shows a design of beacon frame 610 capable of conveying the
PSMP capabilities of stations in the ad hoc network. Beacon frame 610 includes a

PSMP Capability Information field in the Frame Body field. The PSMP Capability



PSMP Capability Information field in the Frane Body field. The PSMP
Capabi | i WO 2008/1153B%br nation field may include one entry FoFUBHEH081562
station whose PSMP capability is broadcgst in the beacon frame. The
entry for each station nmay include a subfield for a station
identifier or address (STA Zlit) and a subfield for the PSMP

capabi | i t yIidbrtdtiah S¢ldtrmagyninchiie @nrt entryf Gor @akb stgioat wase nBSMP nadpelstiey is

if the station can transmt. PSMP_franes . and/or i.f it ca ecei.V. VP
Fr ames. - ThABaN. B BEHIOR ol The VG BF FEFLHGH ek Srulart SIRtELRT =
in other NRARGT fMcalHéOsr ddUrQENSTATZAVERd o [s0O6QE FhGhe P SNIPWEp SXRYRIfGhat
operation in the PSMP node with the power save buffer status and TXOP

bursting f statienmeBhe ¢ntryt for sachystavionenaysindickionf elstisioh ghd aamdnitiBs M Pffoames

two recipient, stations B a nd t it .PSMP. frape. (instead
of mutc 1 pi ROk ot P Ve BEMPAGen Dat BN SaraBfiER prye aHTaM Ry S0
Wi ndow.  Si B€ BroalitassinaithHannBrstai@/oath MBer ahaor k have the sane
channel access priorities, station A may not be able to announce a

schedul e i 8] at STk fOBhoV gnme operaien in tenBSMRdmads withi the prwer save
schedul e dg%%&&%?ﬁ%% M&tﬁ{g‘gg&&ge‘éég Iﬁglléig\é%%ﬁmﬁe; %&tﬁq%ﬂgk Blted data

t wo- st age nnouncenent  nay

[ 0070] St at farrtwA redipieandtittond B adsC anSMRyf trammitl 0P $ 0P fegnd (iastbriaefanultiple
frame duri n% t hft% ATI i ndow. This PSMP frane may indicate the power.
save buff e IdMafgpaey) Mégsymaﬂ beag & fying By AWHYIrndewt Seise All jgigions in

buf fer ed_ e ERGeRIdIEhad B8NS el R IFioPAUETRBY S ML h6rbe ablc o

status information to determ ne whether t
recei ve datanduncanasteliddole Anmetietely ristlowPBhPtier aoeonaframb sand mdhitaine the

PSMP servic eriod, ich is the tj i nterval, .duri the curren
bonton | mt Ssheavle) iing Bk Watdy Sk Techleiae s oo, 8 elattgngsmp
i dent i i edyhithuhBGndd: sy RINVB, Tk 3wn [OBGLDSt ation A transnits a
second PSMP franme aftef the end of the ATIM w ndow follow ng a

subsequent [78hnelStattaedstransmits peflige EEMP, frame foldaoing tiRShiachn drame during

i ndi cat es S le for ch ion identified in the first d/ or
second povBet AT WGdET on T PRAR SBA BT BRISELR e b BB 2B
time and afpS® sttath statioR fHiowhichatatiohd hebuffirad e, ATHEEOthér sktforik tmay
to each recipient station using the TXOP bursting receive capability

of that retsgpihenewst s bpffenwirtahinfeynayen todeteyane whethpthan pimald beswske

reci pient stati: Vet q;gql %Wf I P
start ti rre%algerc%nﬁ%fi%g%ﬁeoéﬁ Ig)t%!u}/%é' g@ﬁgﬁﬁr amf and %sou%dgcgl%oa%ﬂgbisg IIsV$ce
start tinmeptwodxdlicingeaheat® imieival dhahg e drrehnbaaood he¢rvaleaivgiich sthgon A
second PSMP frane indicates the power save buffer status of the

reci pi ent S¥RfCISIRSeNifE hangatings idstitigd & thedirg R flemest ati on A may

e ] O S RUALE oFLh S I L1 (XCR) DORELINN s

PSMP fr ane fotiywibe auisebequenamboommd eacaessl7 In one design, the second PSMP frame
indicates a schedule for each station identified in the first and/or second PSMP frame.
Station A then services one recipient station at a time and at the start time for that
station. Station A may transmit to each recipient station using the TXOP bursting
receive capability of that recipient station, which may be conveyed in any manner,
Each recipient station may receive the second PSMP frame, sleep until its start time as
indicated by the PSMP frame, and wake up prior to its start time to exchange data with
station A. In another design, the second PSMP frame indicates the power save buffer
status of the recipient stations and may not include the schedule, Station A may then

transmit to each recipient station using the TXOP bursting receive capability of that

recipient station. In general, the second PSMP frame may be used to announce a



schedule or to transmt data to the recipient stations. Either an ACK
or a Bl o0 2O/ 1HAY2 be transnitted by the recipient statFTEHURMIEHISEYEP
bursting is enabl ed. The awake durati on 7after transmtting the ACK or
Bl ock ACK after reception of |ast expec]t ed data frame nay be chosen

by the recipient station. Wthin the service period, the second PSW
frame al | oyehedule @rgo anndnait idity tofthdeicipieralationo Eale qnoMEK. orThBlock ACK

information in the second PSMP. frane .may. be by.other ,statjions in
Lhe | BSS ¢ BRUGE SRR DY (BT NaliP VHE: S Top TS B retfpt e Swaie

period. [0Q2lifd GrerkfhnSioWRg thedfBKAR MibciR ARTOSRSG SeddplBn bOYast expected data
transmtting data. A buffer status for a second station for which

there i s dfitmetroasbnahomy Wethdetepishnetdtien. AVithin she straick garipdl the kecond

1012). The opnd station nay oper.ate.in a power save no i.n.an ad .
hoc. net wor RSV amR alless Piere SraabiggOn el o A e TR Rima e gropaydpn in
frames to gRNgcbRl PERISRERABINS! BE Sl by ofHeRRBHIBAITRI Hl IBH St feddier Eieinel
status nmay be generated (bl ock 1014) and sent fromthe first station

to the secasngssumit twrendwdicngent SMfAReriad. ne for both the first and
second st aty ( 1016).. At.le d b ent
t he secondwsoﬁgfi ogﬁng’g‘kliﬁn |°3)5tae@jsbg}1 ?tﬁgep 03’? stefd @t%’% ﬁgﬁirﬁqlﬁ%n&&félgs) Pﬁﬁer

[0073] The fkaaREo kécohletdiigh ffer whichttbcre iByath@o 3ehdAhhMbE rdatemivied an a RES
frame and nay be sent during a wi ndow of tinme when the first and

second st asiRbers (dleek byt hhskescond gationgiay RgeIare AT ROWF RN e dA irpd
in FIG 4. i f .St

compr i si ngPAEe BEAF Ep e sl ol AT bl P B8 FAnle oo
data to sesstondautiBRMA firaarecomyyisig e ritufidusiang raay Bd lghvhasktod ghlook 1014)
during a PSMP service period, e.g., as shown in FIG 9. The fra

with the bakd 5 dtost 6 fSatiap ihiersherTg; %1%tt°“o‘§{f5‘_gfa}na%ak§éﬁ?e Ryt
servi ce | Nyehvialy deebnd Be1SABIQR 1069 - ACRastNHNGdtd ffakfe mBy be sent to the
[0074] FIG 11 shows a design of an apparatus 1100 for transmitting
dat a. Appaseoud sthiiodas indlcattd dyrteabisidrotatgedlockilfi®g at a first

station a r atus for..a,second station, for L there i fa

Co send (milih 138 Hone i B o gBRaRhRInG ot 77 MM BabP R Hehe
buf fer stabus nfafosiuleat ddddh a WIBERS of GineSRRe g firBearld @08nd E@ddshee both
first station t0 the second station during an awake tine for both the

first and gwekhd st dringnan Afbduvindew1ss)showpdnddand. fide fsanividy the buffer

| d f d i k0] :
s ol AT bR a8 RER AL B BOLA) 7 ARl 3o
for recei vighgchofb. is Aath 8 B8N OTHY PSNIRGrammdtbf @e saitaktisg hoAHM edaiody or

station may bhe received froma first station during ﬁn awake,hi me fPr
both the fidpPERe anPNBS6HECSPHINe§E-( 3 BOR1BBIG. 9ar The frmegpigh thg butter

status may also be the first data frame sent during a service interval for the station, e.g.,
as shown in FIG. &.

[0074] FIG. 11 shows a design of an apparatus 1100 for transmitting data.
Apparatus 1100 includes means for determining at a first station a buffer status for a
second station for which there is data to send (module 1112), means for generating a
frame comprising the buffer status (module 1114), means for sending the frame from
the first station to the second station during an awake time for both the first and second
stations (module 1116), and means for sending at least one data frame to the second
station as indicated by the buffer status (module 1118).

[0075] FIG. 12 shows a design of a process 1200 for receiving data. A frame
comprising a buffer status for a second station may be received from a first station

during an awake time for both the first and second stations (block 1212). At least one



data franme may be received fromthe first station as indicated by the
buf f er sW WMLk 1214). The second station may operZEUPHIA ke
save node in an ad hoc network. Whet her, or not to go to sleep nmay be
determ ned based on the buffer status alrﬁgd all data franes received
fromthe first station (block 1216). [0076]The frame with the buffer
st at us nayddie frameAddy\be reastecd omRILSSifst ataon ey indicPSNByfthabwfarsthtusalpldek

recei ved during.an ATI M w ndow in a beacon interval. The at. |east one
data framel HY) JOCrSeRid, SRl Tiay OPRETAT MPAYHITANE T Fratngd fPS ACHREC

buf fer st amtﬂmr R4S oBGo AlelthBy el RerAR dTRYcdéh fh%%%!t‘ﬂéﬁﬁat%' hhdal aata
service interval for the second statl on. Additional data franes, if

any, may b’é‘ame:t@pw?diﬁemthdﬁaasfedomﬂblmﬁelﬂi@fer status. In any case,

t he second io ot er cei v dat nNes
i oot od B8 ¢ e AOr R 0B B Bk A i B RO SRS or
interval . FORPSRAANShEhaY | b@ﬂao@ﬁf!éd a@ﬁ ACKTON Binael ih&lBeddh ihdBral. The at
received data frame(s) including the Tast expected data frane.

The
second st aleRgroneegeiydiams Dpedg @eqiesd ﬁ%@e@@ﬁnﬂ%h’ﬂnmndﬁhee@@ﬂﬁ@@ the
dat a fr amaﬁéfferg atEsel%Qn9158 toﬁta'd%& ¢ on \,ﬁ%%e[‘%%ﬂg%gf %vﬁ iint’gagl for

recelrver c a SI ere

| ost and SQﬁEe&&ﬁastiftfo@nBSchﬁ@laﬂ am&‘ﬂﬁxms; ifady biviag be rddeivetl as tiali¢andd by the
[0077] FIG . 13 shows a design of an apparatus 1300 for recei ving dz
Appar at us 2R Staies e anyneassthecece s;iitmrh@la? B9t lqep radier &qoqtvighalh data

frame compehakithbbl § Pl aklSulla ARRIIHELA bo bt iR AR

time for bot secon statl ons means T or
recei vi ng sicoheaatioonaydahd ACK e BlodnACKefdriths tecstvad ideta faame(m)dmchntimg

by the buffer status dul e 1314), and neans for determ whet her
o) hor to HE o8 Speded ARG dtren THe Seone Sron aRtIEn it SEFp PHg opp g
recei ved fpomhiiGigtder sil cﬁaa'ﬁ‘aﬁ’l@s ( nﬂf&“é&oﬁ@%@ﬁmn[ﬁw 816! &alayl furRPR@WSIT ats

design of a process 1400 for transmtting data. frame conprising
i nf or mat i oreceiNelTH{@M buecai wigh redeitin whpabis|ACK cmeiaclséé‘d{na lostaanidame
operating

[ ower s eived by a first station
(bl ock 141|§§]ta€ilpfl Sf”fﬁr& ngﬁf%n&%ﬁgsetf@ Ib\ljl’Stl %g rei:el ve cap:abl lity

may i ndi catgyrhe neihan s‘hf)w@@tc@si%ﬁ@ﬁﬁﬁ appdhtu€ ABOP torreeiNe datby Apparatus
second station in a single TXOP. The frane nay be a managenent frame

and may bel3@tiacldes mognsiigr @g%mgaffqr@ﬁ figstestrtioRe feweorinptsing obuffersatus

frame may al s steQ ncﬁst@tf% Qgin{gaf%r B§indhe ﬁgs?%z& %ﬁgbrédi?t‘ﬁﬁ&%e@n %ﬂe

beacon tranam rarre may al so rame

by the secod)sinadérsofor rdc@w&fg/atd@&ﬁonérdﬁth Iﬁraha fiah ahd finoeationys ndicardtby
to the second station in a sSi ng%)e TXOP based on the TXOP bursti ng
recei ve cap®obuffarstases {medueddi), sndinesas (on é%fkr@a@&)wh&rﬂw Q) O gpgto

1414, chan Elg!epl_;ggﬁs% gFé’rrB k tialg thtfug ;a{ﬁgdz}lp\ﬁattahﬁal{lésr ﬁi&:e?«% SR Rd gltrge%atlon

start of t ranmes nma e sent
fi rst st at '(mudtilmmfe. TXOP wi t hout perform ng anot her channel access

as s .. 7 throygh 9. [0079]F 5 shows esi g
an appar at E@%lj ]ﬁ&?s]t“r %%Wé‘ﬁﬁag%’%l 8%%5”00 L&&&t%ﬁ@tﬁl%aﬁae e
means for E&ﬁﬁhéih@%ﬁkm@h&ﬁﬂ foat TXICH i1QRtiRg f fe8d®e QPR iii§ B 4 M QRABIRM
on TXOP bursting Teceive capability of a second station ger ati

a power savperatitfein apdwkesays Imgde mayl bawegssvefidyy & Ernd |St@g0mﬁ hoplp Ilélnz%atﬁhe
bur st 1 ng. r RGPV RARaRr PG SRy RE TRERS b G (HEGUF ARdier of data
frames that can be received by the second station in a single TXOP. The frame may be
a management frame and may be received during association with the second station.
The frame may also be a beacon frame and may be broadcast at a target beacon transmit
time (TBTT). The frame may also be a data frame sent by the second station. In any
case, multiple data frames may be sent to the second station in a single TXOP based on

the TXOP bursting receive capability of the second station (block 1414). For block



[0080] FIG 16 shows a design of a process 1600 for receiving data. A
frame coNY? PUBAE2hf or mati on on TXOP bursting receive c%’é(ﬁgﬂﬂpff‘iﬁlw a
first station operating in a power save de may be sent (bl ock
1612). Multiple data franes, sent by a Second station to the first
station in a single TXOP based on the TXOP bursting receive

capabi | i t yl4if4, chenfel asdess tray ienperfoamed) dyribe dirstethtiobl acke dt6i4)f.the TXOP.

[0081] FIG _17 sho a design of an paratus 1700 far receiyl dat a.
Appar at us Thoamisir @&@sg’ﬁ@%w&ﬁ% BE&F%@%%‘E e SEBfbT élienék?ﬂ’_ withGit
i nformat i Oper?&mTﬁ%dﬂwr%héxﬁﬁé A&RES, ¥.§i,%§§’t§m& intBIGR! 7dbhgisd. station

operating In a power save node (nodul'e 1/12), and neans for receiving
mul ti pl e dHW0EF r afdés. sbhtshbys aa skesigndobtaat kpparates t1H80 f for stranstratting nddtm

ingle TXOP b .t TXOP b ting. i bili f the. .
T T O B G SRR g
design of §iaiia9Ba OREINBurbBdRX rédeive! %&_F%ﬂi»ﬁgy\/?f GhscadRl Et‘é@o@&?éziﬁ{iﬁ‘g Yn a

a may

stations. At station 120x, a transmt a processor 18
recei ve tradwircsagatraoder @radaladt B)saul nwanssioo seeding matliipa glatrcfremes ethe

Schedut | ng AP PHET B Bigls LRORRRT of L5 0PSB ESaR el B e

utilized). sebbed safiéd Ghodldd 851y conprise power save buffer status of
stations to which data will be sent, TXOP burstij ng recei ve
qI'

capabi | i ti H988hd/ JFH1GIPshorpapidesign &f pprocesy i s forreedieing dagy. e s frame
network, a o i nf QB - : I : j

ot be. ut; P agpifl BmdRoR X P buldho @SRRI cepFRlIRSE il Mo bpdiithe
st ati ons basepows sannmiotie angrik soft (blokk d682). ddulapleadatn frarasy, sent AY Becond

RTS, and/or PSMP franes) and contention_for. the chann r based on.
ot her appr 84t thex sk 415800 G S DR ele SHEORYs] o ds f%.OE’. bursfing dereive
interl eavecag{égﬂ% af e AR S0h AR 62 réc&%e&'gﬂécli fy14g¢ach station based

on arate s cted for that station, process control data and
schedul i ng[008ipr mekEli(H 1,7 shnw's geleeigatod apapparatus R/ @ forAcceddng detas Mippretus

TMIR) 1814 . g. tt | Af i .
a1 equetddF iRy Erent Fadscadfigu TetesSranagonanpaen ShohkPhrsting
si gnal , m&&@ive%xlgé:ﬂityr@&%i $18sbrf At ARt RARA sdRlBodORINRS 1712), and

stations. [008311A station 120a, an antenna 1852 nmmy receive o
nmodul at ed giegnalos réocvismattidhdata frmas synd by atsaerndsitaiionde shealirgt stetjon in a

provi de a recegi i.gnal . .. A f.ver. R . rocess. t
recei ved s?laﬁgel %gﬁg%ﬁg%vqnd% eg:’emp ‘é%r%{“lé If%ggélgi): \(/:el§ a?&g”%éé@aﬁr%tr%%&n @Odule
1856 may pnppyss (e.g., descranble, denodul ate, deinterleave, and

decode) the sanpl provi de decoded data for station 120a to a data,

si nk 1858, [M¥d] pr gﬁs}ﬁewcﬂmww bipgk #lizgiamseliie deigh gl shtiepshdfaotnd K0 in
control | er %Rﬁ%,e%ﬁl%r %[I%gﬁvdoagg&jggﬂﬁ sahigHs! Ot 120%n R0lX dahdoRl PR SRk

1872 may receive tra
processor 1812 may receive traffic data from a data source 1810 for stations scheduled

for transmission, control data from a controller/processor 1820, and scheduling
information from a scheduler 1824 (e.g., if scheduling is utilized). The control data may
comprise power save buffer status of stations to which data will be sent, TXOP bursting
receive capabilities and/or PSMP capabilities of stations in the wireless network, and/or
other information. In general, scheduling may or may not be utilized by each station.
Frames may be transmitted between stations based on announcement of buffered data
(e.g., using ATIM, RTS, and/or PSMP frames) and contention for the channel or based
on other approaches. TX data processor 1812 may process (e.g., encode, interleave,
modulate, and scramble) the data for each station based on a rate selected for that

station, process control data and scheduling information, and generate output chips. A



data source 1870 and control data (e.g., power save buffer status,
TXOP bur SYP AYSH1E¥EE ve capability, PSMP capability, etc. FCHUSH07/081562
controll er/processor 1860. TX data processor 1872 may process the
traffic and control data for each reciprent station based on a rate
selected for that station and generate output chips. Atransmtter
1874 may phewesiget KEMIRY) plitl4chappremss gepecatera toredalbgt adplsiygfidter, and

which may he transmtte romantenna 1852 top ot her. stations.,.

(00851 At s CEIVRY EDHRVCH (e DR TEP ARy BRBEBIe b Taia e oL, ihish ey be
from stati ednshdi@ad AOHY A an@dnA8 854 &Y dtRASstatidn§.Cei ver 1830 may process
a received signal fromantenna 1816 and provi de sanples. An RX data

processor 18] nayApttdwesisOarmm angenph 4 85hmgy peasivedeodidded signalafranf pation

each stati { dat a si.nk 1834 and ovide contrqgl data to

cont ol 1 or 1oy Rl B onar BRI Py i bl of BeSustravLY
may direct ntaeroges diedl @Beiddd Sikadli 2Eprddox s@nplet. 2Garecki®s FRXY i processor
Control |l er/ processor 1820 and/or 1860 may al so perform process 1000

in FIG 10]153 ®eBeEcesdo g, lemranblepde g dleintaipaye, apd decorlg) thesampiss,
1600 in FI ] . ' '
1600, 11 1 Bk ol Ph 1A iR 0B 4l R S BUES iSRST e
stati ons 12éhedalig; ihROmatioe specdntolbyproSsbadifcér 1824 may perform

£ 6087] The 108ih: o sk i Gea e Aanhes Gl Brseea Tty dhRdis a
means. For ggxapl @ 14 1€ ad e CBRkAUSsta o g@g@fégpéégg%yﬁﬁ sga@usw)@@@rﬁmmg

firmvare, software, or a conbination o) ardwar e
i npl ement atdeerve ¢ahebipiyo AEBEP regpalniitys ctesle rotocqrdrof lor/protéssort é86thi dieslata

may be inplenente i thin one or e application specific integrate
rrcu o {RSRESp® Teing prebfeh B uiRiscu kOl bl AR penipneSfta pesed
processi ngon alrafteddi sl HPIRPI}atioR 08 RATRRI QuthRUhpsdeXite@SmiR:D8Y4 may
field programmabl e gate arrays (FPGAs), processors, controllers,

M cr o- cont PEICEErBe ofIel GPins e sgansrateeh geqdudpiect sigedli sdéch mahde transmitted
eIectronicﬁggiéﬁmgﬁq'g@gqﬁhgwgﬁkkgrn1the functions described herein

a conputer, or a combination ereof. [0088] For a firmnare and/ or

sof tware i nq8sirent&f stefon 130x, aarhid 48ES magtchitvd MpUEERABchaW £rBm station
nodul es (e. procedures, functions, etc.) that performthe

funct fons . 420aidls oUres SEHADS. ThacqeTieRa? LR AIasesssREqiEpbsignal from antenna

i nstructi ogﬂéi%g)e%ﬁgyde%gﬁgegf egh R Satg'iy%)creé(so@ ?g% may P BEcks %Z%T%gﬁ and

1862 in FI nd exe ed by a processor ., “processor

1860) . Theprwirer decoded dea ifomptaehenttied toiat dutn sinkel 854 and gpevido cord] elatiado
to the processrl)r. The fi[é%are and/ or software instructions/code may
al so be st GYUEPLEHPLOCESAHIRAY / pr ocessor - r eadabl e medi um such as random

access ne RA i .
”Rf@ﬁﬁ% N ontfoBRd/RBdsd¥e TREY aﬁm? f‘%ﬁlﬁ% 3 épg%awgmtatms

access nmenory (NVRAM, programabl e read-on
el ectri cal 130%amks BiilacrepRakiveFERROMO] lefiragtdsoreiZ0yandfdr d 8§ noiysitso perform

conpact disc di gi-t-al, .versati di D), mg i.c.Qr tical
data storaf®° C\[/?Ggg ,mﬁltf 1P Brachss; i@gtlﬁsjﬁg Bgdéfoﬁﬁsf E@béﬁ‘e@@r gg} BIO5GSS
one or NDI @4y AAFES Qb Sardineh IR rddts&sifBethe &&«hﬁﬁ%@g d&sbribQl REEHONRmories
certain as?ects of the functionality described herein.

822 and 1862 may store program codes and data for stations 120x and 120a,
respectively. Scheduler 1824 may perform scheduling for stations based on any of the
designs described above.

[0087] The techniques described herein may be implemented by various means. For
example, the techniques may be implemented in hardware, firmware, software, or a
combination thercof. For a hardware implementation, the processing units used to

perform the techniques may be implemented within one or more application specific

integrated circuits (ASICs), digital signal processors (DSPs), digital signal processing



[ 0089] An par atus inplenenting the techniques described herein

be a starﬂﬂ8 UWBHAE8UNi t or may be part of a device. The BGW@%““W&VS%
(i) a stand-alone integrated circuit (Iﬁ, (ii) a set of one or nore

| Cs that may include nmenory ICs for stoftng data and/or instructions,
(iii) an ASIC such as a nobile station nodem (MsM, (iv) a nodule
that may bedeande@ERD) prbgrammdbds logevdaass (PLDs)afickl progmmnpdbbngate arrays

wi rel ess device,. handset, or | e unit etc 0090] The

previ ous d@é%é‘lgb)tl BFPCS?SOFSI’]eC‘a‘?tE{ﬂeB%urHECIiO C%Fr{ﬂh?ra’edmf ORIRSHPUS arfjcctronic
person ski lib@eed, %tﬁe‘?%l@ftbnkoulﬂﬁk@es%’ne&ﬁ@ PeitBrfl itBC RARMbEs dMRFbOY Berein, a
nodi fications to the disclosure will be readil y apparent to those

skilled i ncempuiartor 2anabinatioytheesdifc pri nci pl es defl ned herein may be

| dt t t t t mth
sbope o ¢ KOS o BF oot iRe o, dP e R, et Bt fompy be
limted toihpenRyRERliESmettcs st IpcaRSsy, fiRdohe ) NthBlerfosmithe hﬁlctions

accorded the w dest scope consistent with the principles and novel
features didswribsderdr elhe firmpargand/pissalvmryEBtmgionsicafg/may be stored in a

An appar at I [
one pr ocesg%gﬁoggrggﬂiggur%g ogggtgsrfrﬁﬁtr% l?ln]ildsolgﬁ ? GQ?C t?do}’l)yg @lolp%sg&s 8-
status for peocssoon82¢ vatlRer). f Thc wehriay tnhﬁrlﬁa irspleiatited vithinthe processor or

generate a fra nprising the buffer atus. i ndicating nunber of
data frane§X¢ r@%ﬁwtmoqeﬁ@rsé@sfwaﬁ PRHOT safbvare Hssgﬁeﬂqns Ofl¢ FH¥ 3so0hA

the first sfatd 90 4 QolBics Qggoﬁ} hio Iﬂ&ﬁhﬂgs | NReds m@l%ﬂz
g S atrgﬁ’s, ancf‘% he

the first and secon a nenory coup e at T east
one proces$BAM), read-onl@ méthery (REAVat nom-oflatde ahmdoly awhaes mamctrhe(N\ﬂ?éﬂM),

5 on ooncenaL AL L Aol Lano Vs spge (ATLM, (LSS oo,

} Isr g?n; In gu E%%ﬁﬂ Igfggl?g @pfg?:ai@k d%ﬂgﬂﬁztadﬂéé neey, Qﬁgﬁdl MWD didke (DVD),
magnetic or optical data storage device, etc. The instructions/code may be executable
by one or more processors and may cause the processor(s) to perform certain aspects of
the functionality described herein.
[0089] An apparatus implementing the techniques described herein may be a stand-
alone unit or may be part of a device. The device may be (i) a stand-alone integrated
circuit (IC), (i1) a set of one or more ICs that may include memory ICs for storing data
and/or instructions, (iii) an ASIC such as a mobile station modem (MSM), (iv) a module
that may be embedded within other devices, (v) a cellular phone, wireless device,
handset, or mobile unit, (vi) etc.
[0090] The previous description of the disclosure is provided to enable any person
skilled in the art to make or use the disclosure. Various modifications to the disclosure
will be readily apparent to those skilled in the art, and the generic principles defined
herein may be applied to other variations without departing from the spirit or scope of
the disclosure. Thus, the disclosure is not intended to be limited to the examples and
designs described herein but is to be accorded the widest scope consistent with the

principles and novel features disclosed herein.



3. The apparatus of claim1, wherein the frame is a data franme, and
wherein the at |east one processor is cepfigured to send the data
frame during a service interval for both the first and second
stations. 4. The apparatus of claiml, wherein the frame is a

Power Save I P frame conprising buffer status for

mul tiple st%‘%tggg%ﬂrf&mﬁiﬁ%here is data to send. 5. The
apparatus of claiml1l, wherein the at | east one processor is
configured to send at | east one data franme to the second station as
i ndi cated by the buffer status. CLAIMBe apparatus of claim5,
wherein the at | east one processor is configured to receive

acknow edgenent (ACK) for the at | east one data frame sent to the

second station, and tg, Eﬁéﬁﬁﬂiﬁ%ﬁa%?cﬂﬁﬁ Pfcgﬁ&? gﬁm%m ch an ACK is

not received. 23 e apparatus o rein the at
| east one pr ocessdrasi mleqnn¢dsg11rcedﬁgme<$ ki geteretinaaisnfisstotiorod bmﬁﬁ@ seatus for
dat frame if ACKis no

nore data framesdaﬁgngrii he athd east

recei ved fdrStRB% S oF T Fr EO SSle 14 &CHETF AnEAPE CPPPé’nélﬁg the
or nore datguffef amB% malcan@bsl@%eﬁbf anakeintds T8 st Whalehebhift Ehiel 288
second stations. . A nmethod of wireless comunicati on,

conpr i si ng:send the frajeg ‘ér)m the figstatatian 9 fhstsegndtsiagionalubjog fe awgkatime ffroroth

a second st here,is data to send; generating a
frame corrprtli;}('%:lk-1 S[Ea]ELngec:B #%%?5 5’%5 indicating a nunber of data frames

to send to the S@:ﬁ&ﬂdw&io@ble@ﬁ@ ttend least one pe6dRdiong the frame fromthe
first station to the second station during an awake tinme for both the

first and second stations. 9. The nethod of claim8, further
conpri sing. 2. The apparatus of claim 1, wherein the frame is an Announcement Traffic

Indication Message (ATIM) frame or a Request To Send (RTS) frame, and wherein the
at least one processor is configured to send the frame during a window of time when the

first and second stations are both awake.

3. The apparatus of claim 1, wherein the frame is a data frame, and wherein
the at least one processor is configured to send the data frame during a service interval

for both the first and second stations.

4, The apparatus of claim 1, wherein the frame is a Power Save Multi-Poll
(PSMP) frame comprising buffer status for multiple stations for which there is data to

send.

5. The apparatus of claim 1, wherein the at least one processor is
configured to send at least one data frame to the second station as indicated by the

buffer status.

6. The apparatus of claim 5, wherein the at least one processor is
configured to receive acknowledgement (ACK) for the at least one data frame sent to

the second station, and to retransmit each data frame for which an ACK is not received.



sending at | east one data frame to the second station as indicated by
the buffer status. 10. The nethodsof claim8, wherein the
frame is an Announcerment Traffic Indication Methsage (ATIM frame or
a Request To Send (RTS) frame, the nmethod further conprising:

sending the frame dur o) [ f .
stations are bo?ﬁ améwﬂgagpﬂﬁ&g qﬁ E%% ge\%ﬂﬁ P% E{&%%Eﬁggsﬁﬁggﬂgrls
conmmuni cat iconfi gm@t’mo iskipngtransmissiomrefinge fof) ﬁndﬂ&ﬁi&ﬂ’a%aﬁhé’sgarﬁbn@t}fei dtSkast one
statlonabff st for a secopd station for which there is data
to send; ata f @&@m@@w@?%%ﬁ I 0% QNgrRE %ﬁﬁﬁﬁasfr%esm@tsaﬁtf@smlt the

status i nd'cﬁét éi“ﬁhof’e psAOeL L& ird ﬁbgeﬁ?ﬂﬁsav&aﬂest om tn%}tﬁetpé §QN%hd second

station; and means for sen |ng franme Irst station
to the secomafiontation duri ng an awake tinme for both the first and
second stations. 12. The apparatus of claim 11, further
conprising: 24 means for sending at | east one data frame to

the second stati@n asa infidhdzpdRehrdyssthRinfitidaabn, TofBing:
determining at a first station a buffer status for a second station for which there
is data to send;
generating a frame comprising the buffer status indicating a number of data
frames to send to the second station; and
sending the frame from the first station to the second station during an awake

time for both the first and second stations.

9. The method of claim 8, further comprising:
sending at least one data frame to the second station as indicated by the buffer

status.

10, The method of claim 8, wherein the frame is an Announcement Traffic
Indication Message (ATIM) frame or a Request To Send (RTS) frame, the method
further comprising:

sending the frame during a window of time when the first and second stations

are both awake.

11.  An apparatus for wireless communication, comprising:

means for determining at a first station a buffer status for a second station for
which there is data to send;

means for generating a frame comprising the buffer status indicating a number
of data frames to send to the second station; and

means for sending the frame from the first station to the second station during an

awake time for both the first and second stations.

12.  The apparatus of claim 11, further comprising:



13. The apparatus of claim 11, wherein the franme is an Announcenent
Traffic Indication Message (ATIM frame,gr a Request To Send (RTS)
frame, the apparatus further conprising: nmeans for sending the
frame during a wi ndow of time when the first and second stations are

bot h awake. 14. A coO t.er  progr.am product, co iSing:. ..
conput er - r eadabl Igearl}gﬁ“fnu?ﬁn@gl%#iIgﬁsﬁg’?e dh Ramic™0 e é%c&gggi?ﬁloeé"gé'ilq‘]am%d by
conput er taheet@ergnes.at a first station a buffer status for a second

station for which there is data to send; code for causing
the conputer to generate a frane conprising the buffer status

i ndi cating a nunper d . S.l: n : n ation:
code for causing t heof:lgng%ﬁa éértﬁ%ag? scégrlllg-1 t§ E’eq’fh %%F‘%%q%r ?%ﬁ%hgs ? I|tl réél%ﬂnce%?e%
station to ThfficsacindostMtisage dATIMY fameavakeRéquar TorSdaat R TShefrdmd, She
and second stations. 15. An apparatus for wreless

comuni cat | BRABSAPHALCRGIPIISIE: 4t | east one processor configured to

receive froma fhrst (St abiog fe ngglgggyﬁggt&g&@mo@ﬁ%f@% Jﬁ% g}gteg:el& eofld

second station indicating a nu ranes to sen

second st atstawndarci bogh awalewake tine for both the first and second
stations, and to receive at |east one data frame fromthe first
station as indicated by the buffer status; and a nenory coupled to

the at |east onej4procgssbuter program pdudihordpdat us of claimi1s,
wherein the second station operates in a power save node, and wherein

the at |east oneopruésgsastablesnedwhicgmpedingo det ermi ne whet her to go
to sleep based on thecolagtfére@gﬁl ta%%ma%%r?l Her8R1iR, b 2 ﬁ?s%g{a%&ﬁérgl ﬁlf %tﬁtglqs

the first station. hea ar{ﬁuso crarm
frame i s anfoAnsavndemasit fobrafith tetaidideats sahdVessage (ATIM franme or a

Request To Send (RTS) frane, and .
code for causing the computer to generate a frame comprising the buffer

status indicating a number of data frames to send to the second station; and
code for causing the computer to send the frame from the first station to

the second station during an awake time for both the first and second stations.

15. An apparatus for wireless communication, comprising:

at least one processor configured to receive from a first station a frame
comprising a buffer status for a second station indicating a number of data frames to
send to the second station during an awake time for both the first and second stations,
and to receive at least one data frame from the first station as indicated by the buffer
status; and

a memory coupled to the at least one processor.

16.  The apparatus of claim 15, wherein the second station operates in a
power save mode, and wherein the at least one processor is configured to determine
whether to go to sleep based on the buffer status and all data frames received from the

first station.

17. The apparatus of claim 15, wherein the frame is an Announcement

Traffic Indication Message (ATIM) frame or a Request To Send (RTS) frame, and



25 wherein the at | east one processor is configured to receive the
frame during an ATIM w ndow i n a beaconjisnterval, to receive the at

| east one data frane after the ATIM w ndow, and to determ ne whet her
to go to sleep after receiving the at | east one data frane.

18. The ap : [ r.ei 1| : ?ﬂ‘ﬂl
wherein thcraw Ea(?&ﬁztgés)tgt %h% d;ﬂ)f?reg}%g(‘éés%%? IFSQ%%%??JQBW 61'tv g ﬂ?eegg]itﬂ\g/‘gﬁl%iﬁg% Ha a
frame fromwindo¥iinst bsdcahiioterdilir fongeaves eliey aic Bastndrer dah ffaore tie the ORI
station, to receive any additiongl data frf;\mes as _indi caélgd tfy t he
buffer statWOWNEY B SIEOVRT FECHITEINEP te slogp 2fter Wcaupsape et [Cast one data
recei ving afdndata frames indicated by the buffer status. 19.
The apparatus of claim 15, wherein the frame is a Power Save

Mul ti-Poll (PSMP) frame, and wherein the at | east one processor is

configured to regeive.the PSVP frane fromthe. first station, during an
Announcenent Tr glf%fi ceql}’?dfl%pﬂ?"\{g% Of\c/bcga‘s?lglgég)( &Bﬁfﬂﬁn W dame Snd qaga fiap; gad
the at | easkhaeia th@hdlehst R pafck&or IN@nAThidib RetRIe the data fradth fidi&he first
apparatus of claim 15, wherein the at | east one processor is

conf i gur ed H@iosehingck ptice dgieriah for(thewpedndrstating, & r4ceivstanyrasiditional data
frame recei fr.omy: fir f] t .to _sleep after

sendi ng ACIZy %g?s Ec[as 1}1%1%5&%%1 ggéﬁ%ggﬁ%a%tgﬁ?’r%%.o Reetthiie \ﬁ?tﬁ hté) Op%asrl%epuasﬁer
of cl ai m 15¢ceiiap ell Matalfeanads ihdiasitd bneepruoieessms. i s configured to send
acknow edgenent (ACK) for the at | east one data frane received from
the first station, to remain awake for an anount of tine after

sending ACK for @ | aspl£ealMed rdaha st Bk $E1e | i-
retransm ssi on due to 1Acfﬁleg(f)r eacepti on fafl urgrﬁty] t%e efllgrelgﬁ)%%% g%‘?eolx{méﬁ%ll
to go to sl{&EpRffrane.t el avlronent thef at leawt deespekapsed. configured B2 rective the

Lt sondi 1 AEMCROT DS Bk Sehet PR, fhorefoen e dicaiion Message

confi gur abl@TIM) window, and to receive the at least one data frame after the ATIM window.

20. The apparatus of claim 15, wherein the at least one processor is
configured to send acknowledgement (ACK) for the at least one data frame received
from the first station, and to go to sleep after sending ACK for a last received data

frame.

21, The apparatus of claim 15, wherein the at least one processor is
configured to send acknowledgement (ACK) for the at least one data frame received
from the first station, to remain awake for an amount of time after sending ACK for a
last received data frame to receive possible retransmission due to ACK reception failure

by the first station, and to go to sleep after the amount of time has elapsed.

22.  The apparatus of claim 21, wherein the amount of time to remain awake

after sending the ACK for the last received data frame is configurable.



