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[0004] Power consumption and battery life are issues for wireless devices . A
number of poWer-saving techniques have been proposed to reduce power
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sufficiently addressed the issue of power consumption nor sufficiently reduced the
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SUMMARY
[0005] Various embodiments are disclosed relating to scheduling of data
transmissions for power save delivery in a wireless network.

[0006] According to an example embodiment, a method is provided. The
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trapsition fromdownlink to uplink transm ssions.
transmissions may be scheduled after the downlink transmissions within the frame

sequence. One or more nodes having only scheduled downlink transmissions during
the frame sequence may be scheduled for downlink transmissions at or near the start
of the downlink transmissions. One or more nodes having only scheduled uplink
transmissions during the frame sequence may be scheduled for uplink transmissions at
or near the end of the uplink transmissions. One or more nodes having scheduled

both downlink and uplink transmissions during the frame sequence may be scheduled
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BRIEF DESCRIPTION OF THE DRAWINGS

The details of one or more implementations are set forth in the accompanying
drawings and the description below. Other features will be apparent from the
description and drawings, and from the claims.

[0012] FIG. 1 is a block diagram illustrating a wireless network according to
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other. Although not shown, AP 104 may be coupled to a fixed network, such as a
Local Area Network (LAN), Wide Area Network (WAN), the Internet, etc., and may
also be coupled to other wireless networks.

[0020] The various embodiments described herein may be applicable to a
wide variety of networks and technologies, such as WLAN networks (e.g., IEEE
802.11 type networks), IEEE 802.16 Wi MAX networks, cellular networks, radio
networks, or other wireless networks. In another example embodiment, the various
examples and embodiments may be applied, for example, to a mesh wireless network,
where a plurality of mesh points (e.g., Access Points) may be coupled together via

wired or wireless links. The various embodiments described herein may be applied
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station may receive and transmit frames during scheduled service periods. For
example, by using APSD, a station may conserve power and extend battery life by
remaining in a lower power state, and then waking during a scheduled or unscheduled
service period to receive and transmit data. In an example embodiment, an AP may

allocate the same service period for multiple stations or nodes, which may require
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identify one or more TSIDs that a station may or should use for transmitting data back

to the AP for a scheduled uplink data transmission, for example. A station identifier
(STA ID) field 225 may identify the station (e.g., using either a portion of a MAC
address of the station or the AID for the station). Although not required, in an
example embodiment, the STA ID field 225 in STA Info field 216 may be set to zero
to indicate a multicast transmission. In addition, STA ID field 225 may also be set to
all 1s to indicate a broadcast transmission. The TSID field 223 and the STA ID field
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[0033] In the PSMP frame 302, the TSID field 223 may indicate a traffic
stream for which a receiver node may transmit frames during the scheduled uplink
unicast data transmission period 315, for example. The STA ID field 225 may
include the AID for the receiver node (or otherwise identify the receiver node). The
DLT fields 227 and 229 may be set to values indicating a start time and duration,
respectively, for the scheduled downlink unicast data transmission period 311 to the

identified receiver node. Likewise, the ULT fields 231 and 233 within PSMP frame
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for example. Or, in another embodiment, the downlink unicast transmissions (311)

may begin after the PSMP frame and broadcast/multicast downlink transmissions
(309) may come after downlink unicast transmissions (311), for example.

[0037] Next, referring to FIG. 3, one or more unicast frames (e.g., frames 308,
310, 312, 314) may be transmitted to and from one or more receiver nodes (e.g. “node
.1” “node 2” and “node 3”) as part of the scheduled downlink unicast data .
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scheduled. This is merely an illustrative or example embodiment. Other

alpsinﬁgsmn of downlink unicast frame 310 and uplink unicast frame 312

embodiments exist where additional nodes or fewer nodes are scheduled for data
transmissions or additional frames may be transmitted. Further, it will be appreciated
that the types of data scheduled for transmission to and/or from a given node and the

schedules for those transmissions may vary from PSMP sequence to PSMP sequence.
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transmissions (e.g., frame 314). Therefore, transmission of uplink unicast frame 314
for node 3 may be scheduled at or near the end of the uplink unicast data transmission
period 315. In this situation, node 3 may enter a low power state after the
broadcast/multicast data transmission period 309 and remain in the low power state
during the unicast data transmission periods 311, until returning to full-power mode at

or just prior to the scheduled uplink unicast transmission of unicast frame 314. Node
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(e.g., unicast) downlink and uplink transmissions during a PSMP sequence, these

nodes may be scheduled for transmissions near or around a transition 317 from
downlink transmissions to uplink transmissions. For example, as shown in FIG. 3,
node 2 is scheduled for both unicast downlink transmissions and uplink transmissions
during PSMP sequence 301. Therefore, the transmission of downlink unicast frame
310 and transmission of uplink unicast frame 312 for node 2 may be scheduled at or

near (or around) the transition between downlink unicast data transmission period 311
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frame 314. Node 2, in this situation, may go through yet another on/off transition at
or just prior to the transmission of a next PSMP frame 321. Using the approach
illustrated in FIG. 3, because node 3 receives the unicast packet 310 and transmits the
unicast packet 312 at or near the transition between downlink transmission period 311

and uplink transmission period 315, node 2 may simply remain awake after receiving
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frame 402 is being communicated. After receiving the PSMP frame 402, the PSTAs

1-4 may then operate in accordance with the data transmission schedule illustrated in
FIG. 4, which may be included in the PSMP frame 402. The data transmission
schedule for each PSTA will be described in turn.

[0051] As noted above, PSTA 1 only has downlink unicast data
transmission(s) scheduled during the PSMP sequence illustrated in FIG. 4. The
downlink unicast data transmission(s) for PSTA 1 are scheduled at or near the
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data transmission(s) for PSTAs 3 and 4 may be scheduled at or near the end of DLT
404 (e.g., just before transition point 408) while the uplink unicast data
transmission(s) may be scheduled at or near the beginning of ULT 406 (e.g., just after
transition point 408).

[0054] PSTA 3 in FIG. 4, after a time period 422 during which PSTA 3
receives PSMP frame 402, may enter standby mode and remain in standby mode
during a time period 424 until just before its scheduled downlink unicast data

transmission period. For instance, during a time period 426, PSTA 3 wakes up (e.g.,
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period 430. Once the uphnk transmissions for PSTA 3 are complete at the end of

time period 432, PSTA 3 may enter standby (sleep) mode for the time period 425,
which may include the remainder of the illustrated PSMP sequence. Using the
approach shown in FIG. 4 (e.g., scheduling downlink and uplink unicast data
transmissions periods for PSTAs which have both downlink and uplink unicast data
transmissions in a given PSMP sequence so that the time periods bridge transition
point 408) may reduce the number of on/off transitions for such PSTAs, as well as

increase the amount of time such PSTAs spend in standby (sleep) mode.
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transmission. After completing the scheduled downlink unicast data transmission,

PSTA 1 may enter standby mode until just before its scheduled uplink unicast data
transmission time period 516. For instance, during a time period 514, PSTA 1 wakes
up (e.g., transitions from standby to full power mode). PSTA 1 then completes its
scheduled uplink unicast data transmission(s) during time period 516. Once the

uplink unicast transmissions for PSTA 1 are complete at the end of time period 516,
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transmissions during the frame sequence may be scheduled for downlink

transmissions at or near the start of the downlink transmissions. At 630, one or more
nodes having only scheduled uplink transmissions during the frame sequence may be
scheduled for uplink transmissions at or near the end of the uplink transmissions. At
640, one or more nodes having scheduled both downlink and uplink transmissions

during the frame sequence may be scheduled for transmissions near a transition from

downlink to uplink transmissions. Data frames may then be transmitted according to
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madgthat ngrieaflie isdsstinaddd bs sera\to ngfroml the smbkadyi;tetﬂon:j o irellsss

ns._duri frane s nce may be
sah 5 B SR B P ] Yok oo ST r A uBF (g sepence
aftesteaéiving{ for Bearfiglérduchls FIMPBBARSI ons. At 630, one or
nore nodes having only schedul ed uplink transm ssions

ing the frane sequence may be schedul ed for uplink
[o‘%@ns m &é}ngﬁ&era% 4apaheaprogrrairatide and ¢apeblgifientcuting

SOﬂiVé% uI R d ﬁcu@% Wﬁ# 1?%8‘88{3( (ﬂ%rneotl?e?%ﬁs h%\” nﬁga to

perfolum thegyatibes fasla;rmldsfemmmme desrmbecb@bcﬁv@h Edubeehle controller 704
ns near, a transitign fromdownlink to

t
may, e R Pl 2o & MBS dfens, ) 26 RATSGE famne, o
1den|h£y§a|0 ﬁd&ﬂggﬁl?ﬂ d?ﬁ g@%ﬁhwféﬁofﬁ gﬁr%g:?s) dab ﬂlt&%ﬁw&séagﬂ P 50U Sre
recetvlean@dwgtsa mnreldsehttmmeld by upli nk t ransmi ssi ons,

di h b| k
o a1 Skt FRESHTE, SRRl 706t emsratrmgobmey
tranSﬂIﬁIOH fdee 1aaﬁ1fymg @bﬁ‘ﬂ@ a&ﬂmﬂﬁk'tﬁﬁﬁmsﬁ n‘g 2 drlbcps d"hnn%h .

wi rel ess _node according to an exanp
framgjspeiensefos eae of mog nageain @Wll@lesmtwmky Thealplik, f or
eiver 702 to, transm
trans?ﬁé%é&lvsgn g na géilﬁé(? a%él’{ < dovlink fjansmissions w1ﬁun ‘Ehe Hame
sequence. In one embodlment one or more nodes having only scheduled downlink

@D

p.

transmissions during the frame sequence may be scheduled for downlink
transmissions at or near the start of the downlink transmissions. In another
embodiment, one or more nodes having only scheduled uplink transmissions during
the frame sequence may be scheduled for uplink transmissions at or near the end of
the uplink transmissions. In yet another embodiment, one or more nodes having

scheduled both downlink and uplink transmissions during the frame sequence may be



control operation of the station and execute

instructions or software, and a nenory 706 to store
wa@latoa/133dz or i nstructions. [0065] When a w r el BEFIBROG001589

recei ves a managenent fram@osuch as, for exanple, the

SChPilYP Eﬂra’rre illustrated in FIG 2, the node may
§8Y'ed Fir AROSALSINGS near ajtemsigon Gosy kg aplink trhdsneissions.

0068 i castn RRIMAA, a bi. T ' on. t
, [ scggzdul es deter manggz?g%y f Elél{l,ggﬁeﬁ}rgﬁiégg%?mgﬁ@ﬁs stored
InstEediions| veenrragciied by centenilee dy pn‘ooessmamh?: rdstilt in the
enbodi nents descri bed above. If a

nce with th
con BB AR GF ot oot TR RS, ReriOrPIRE ahe cuaste pBthet o

funbitors @R task® d&cribédaBoi/Be Wi rel ess station, the wirel ess
OﬁtGSil on can conserve power and enter a | ow power state

a cuimmementations of drpuemives techeiquesatestribedgierdi®may be
A AIRLE; ’ header. .[ 0066 ntroller 704 may
Ee pr%cgrrnacrﬁ;#g% Ie%cgﬁlggggﬁlg Ve0ld 08?8&?{08%&“’% HEParesr
softwtahes or imatnibindtions o1 tHeH. SfpictheRRABAY MY irﬁﬁlﬁﬁfeﬁﬁg asa
an

[
im

o)

conputer nedia tqQ performthe various” tasks
Con’fﬂb’:‘% ﬁ’F‘Eﬁ@md%%‘g-}cFabéd agpBpater prgraR fangitdy embodiedlin ar 704
i i : ' nagenent. franme, suych
7 B ki 3Rl o ELANRE dmp aopaeaicd
signel, deisariesatiarby; ioma( @ntrahthe dpeativh 6f) dsa fredesas bpohatff @ o .,

or _nore.receiver nodes in a w.reless network. [0067]
aprP%FW%%%PFSF%“MGG@H’é‘&% 0T EBRERIE cPEPULPE4 Ao Paegrem,
sucl 80thBRY bR 5¥gtanysf dABEbAARIYE fokh g iRlh M aBPREB oF

downl i nk™ transm ssi'on periods duri ramne seq
programming:lapguagey mchidihgscompilad wi indressedriehyuapks, afithean be
' ransm ssi, ons m e, schedul ed after fhe
deplyfed Moy AR bRRAGR3n S re Rt e s indito somppnen,
subrontine Bb othieRBiit suiRBR fOf usTIne BAMAE %'f&nﬁeﬂk.y
schedul ed downlink transm ssi g%g nuri r%g t he (Arg%lgputer

Progiarg ¢an be deplgyesktodeieaemnteston ore ehoymitérok onmartiplesempaters at
one S SRR B By B S0 S
netveckedul ed uplink transm ssions during the frane

103781 car MBS HEPREY PePeTERR b eaR ONots pivgranmaor
oSS TR B 50 RS RIGREN AR AHESHB1

datafand genesatingenputnivethebsaecidoataf be péf@feaibysaig near
[ ink, transm ssions.

t b f downl i.nk t
cope g b e e b i e e P
(feld Pirirfihe sl o dASICILHHANRonAERE KREHERE ofiuid)
control |l er or processor tha y result 1 n the
[0Q7ddt r o MErilemprtaindeaturel of thealeserdiet émplementations ke, been

. ' f.4he f tj.ons or_ tasks
111us§§:§(§: rQ% géesglqla%ggeé%, rggﬁ)? m%dlf{cat?onsygucbstltu%ons, changes and

equivalents will now occur to those skilled in the art. It is, therefore, to be understood

that the appended claims are intended to cover all such modifications and changes as

fall within the true spirit of the various embodiments.



[0069] Inplenmentations of the various techniques

descri bed herein may be inplenented in digital
we@b@etis@ant ¢ circuitry, or in conputer hardwar ePCT/IB2006/001589

firmvare, software, or in @bnbinations of them

t.af | may i nplenmented as a conputer program
Wwd@gﬁﬂzﬁwig conput er programtangi bly enbodied in
an information carrier, e.g., in a machi ne-readabl e

storage device or in a propagated signal, for
exetut i oA methodecomprisiogrt rol the operation of, data

D R IPRRE D, 4B Bicnfine SH AT kst ook andor
dowstlitk tBhsinliRionGRPIeH € duii OO AHE %qu@ﬁ&c(gbpgﬁa ggé)}élemo&%des

. be written in any formof programmn ge,
in § Wigelges negwerdniieluptink transmissionseB &8, 408) heing sshedaled afianthe

B AR OAFOC h oshEI TR 832 3 BGiBL80: mor

nodet (BETAN) hawihi bialylsehddaledudovnlifk &af@RBYibhd Wiring the frame
envi ronnment. A conputer program can be depl oyed to be

sequshice bewg sshedyird Ton Apwmlink teanseissians (419) et eorratitherstartef the
doviIBikSHdhemAkiofld hbuted across nultiple sites and
° I nter connecltoe%i%)({‘}ba comuni cation network. [0070]

Met hod steps may be perforned by one or nore

progra bl e processor Xecuting_ a conputer program
to %erf oﬁi‘ﬁ %ﬁe&og m&j 5718 0P 8T s nodes ®SdAtla hayiag only
hERINY vl ek QkHnBMbssi Hﬁ&&’% %%ﬁ, i [
% by, and an appar asfshog{gﬁay tzl%i np e?ﬁéﬁ?nggxglgg Sglgeré%lféglr}&da
dovysilimfs desasthisgion (41Q) dmintediafely afier, recaiptra®@fe frime(402).
programmabl e gate array) or an ASIC
(application-specific integrated circuit). [0071]

Wid.e ceTHeahsthb@af tlaRs 1ahd Whereitessd dldRbkre nodes (P_STAd’).)
i mpl ement ati ons_have been illustrated as describe

havigraslyschedlgd Hplinls iranstmissinns during thetfianiosegpernsiedeies and
' S| L th ki.l,l ed in th
son b Bt B Pl M O bR e Sl e

tranapiseioded cl ains are intended to cover all such

nodi fications and changes as fall within the true
spirit of the various enbodi nents. WHATI S CLAI MED | S:

1. nmet FSLNg: Jhansnl t L r .

403, 1 nol aar eaoebL S MHERAT I of MenBss PR AR gpe onty
scheglulad| uphikk transisissions durinpethé frdme dequence beifg schedsled fange

. 1) for. o r re.npdes j.n a wreless network, the
uphﬁ%&?%ﬁ?“ﬁl%@ﬁiog?i tg?\@‘a gg ?uﬁj@gﬁ UARSHS Mhedul ed aft er

the downlink transm ssions (311, 404) within the frane
se%ence (301), with one or nore nodes (PSTAl) having

==

only scHdgumesbodiofwlainmk whemhstrirssiiting adiamecprhgrises r anme

nan RS Pof s MR g o p! T frane T sstons

6. The method of claim 1 wherein transmitting a frame comprises
transmitting an IEEE 802.11n Power Save Multi Poll (PSMP) frame (200, 402).

7. The method of claim 1 and further comprising:
transmitting one or more downlink data frames to one or more wireless nodes

at the scheduled transmission periods.



downl i nk transm ssions (404). 2. The nethod of claim1l

wherei n one of the nodes (PSTAl) having only schedul ed
walowal1843k2 t r ansmi ssi ons during the frane sequePCEIR2E0GNY1589

schedul ed for a downlink transm ssion (410)

I medi ately after receipt of the frame (402). 3. The

met Bod ofThe haitimdlofatadmihehekin thegasmitgeconyutises transmitting

e O S L R

trahdrABS6h PSISRSwhéef) eadh oPtheMBHIiAN BaitblsHbn & ddWeinak

transm ssions. 4. The nethod of claim3 wherein one of

identifedbyle dowpimingtprt ioffsetn (223 hind/ercdesdlink drapgmissien duration

ansni ssi ons . dur. the.fra nee..hei .
ARG RO PEE vRlEk B Syo AR 8RS Bt BY <p putiatgrer
offSdt (2419 arBlok Bplidk GAGHissdORFatidn (238 met hod of claim1

wherein transmtting a franme conprises transmtting a

Power Save Multi Poll frame (200, 402). 6. The nethod

of gl aim,l LRikapsmtting a frame conprises

tra%'sm’ té%l\éﬁgﬁ%k IL—E%(QJZ. 1 In Power Save Multi Poll

( PShRpsrhittiipea 200 (20002)2) idcluding arvehdundt identiflymignoplink mad/or

further caonprising: transmtting one, Qr re downlink
dopaliek FRSHEE IR DBHES JHTIAGR a0 SEUEase )4y o ane op giore Hodes
- %%&giﬁﬁ“{oﬁg transmtti ngS kjiggﬁgr?lis’sz-ie—(;s@t r ang;breﬁﬁft:c?lifler‘?g;al fglr He
dofwmhntetri®BdssieAB 1 1,dOHdithip the fretme deduenie) avlterdiy ongor more

i n r . downlin ra ] SSI.0 1,0 ergin
nodbekS 53 R Phulii rac e Ehidh AR Bep Fac hn g ShBnc e
44bPeishdidsfhs Rvridg %%@&qﬁ&rﬁ:@tbeﬁfgfsﬁﬁéduﬁeﬁzfa tradkiSdions near

ownlink transnission duration (229), and each of the

a teapbitiok (3172 A% fearh dawplink teoeplinkitragsmigeinns.f i ed by an

uplink start offset (23 1) and/or uplink transm ssion

duration (233). 9. A nethod conprising: transmtting a

frame, (20%e rflR0d 6fBAit0d MheRimEdBthittiag iadrmié domprises

upl i nk and/or_downlink transm ssion periods during a
trapsmitinge Bowerctave Adulfi Radkfrane or nore nodes in a

wi rel ess network, the uplink transm ssions (315, 406)

bei ng schedul ed after the downlink transm ssions (311,

404) 1w t A metHod conmnisingequence, wherein one or nore

e R R e S SR
dowﬂﬁnlt fr8hSmis& oy ?%fgcﬁi(s Leting afﬁzéﬁf%@%@éﬁcé £301h Ebn@lon %?.d_?é‘ fiodes

near a transit 317, °408) fromdownlink to uplink
in b maredass astworls, the uplink transmissions (315, 406) being scheduled after the

downlink transmissions (311, 404) within the frame sequence, with one or more nodes

(PSTA2) having only scheduled uplink transmissions during the frame sequence
being scheduled for uplink transmissions (420) at or near the end of the uplink

transmissions (406).



10. The nmethod of claim9 wherein transmtting a frame
conprises transmtting a Power Save Multi Poll frane.

wd 2006A34321 hod conprising: transnmitting a franePCROE2006/001589
402) including a schedul e i28entifying uplink and/or
downl i nk transm ssion periods during a frame sequence
(3012. f oA mathodrcomprisingodes in a wirel ess network, the

¢ he e A ki GHs €0 Dder bt So Ry SR g ke
. i t i
o B i P R P e R 1) A o Bh Rdd i b0
wirchgsiactwerlh ehegplinkttedsnidions (3 1dp#0nibeingzsbedudi aftes the
o B T BB B S IR 0 s
(PSBRD) hat i) orllf Subetihd G8wHIMI dnsANREHdHs dUENE ke ame sequence

transm ssion periods during a frame sequence (301) for

beipgechnduledifer doualink tranamigsions €69) Alearnisekthestiet afishe Agwnlink
bR AT oS bl ol by s

upERaHaRaEssiMstduriap eheofiari® seuanedingRohdduled iy uplinion| y
schedul ed downlink transni ssions durin

he f :
tragupiEnes(488) Her seHdhrrPrdofthe u@mvwml%gs}%ﬁiﬁﬁégﬁ%@ﬁh one
or fribt&hoddk él?%’l;é??ﬁ;%‘@ @k@%&e}?{glutéa%oﬁpmﬁmﬁc (428, 440) and

ransm s one Or nore no
upliASFARiborisn@3nAMY) deireche femeskiueace being setediled for

durjng the frane se n ei ng schedul e r_upli.nk
o SRS ASATRE0) (- S10) O SoRGnG Bhnk et e
transm ssions (406), and with one or nore nodes

(PSTA3, PSTA4) having schedul ed both downlink (428,
440)13and Thpmathod ofamlaim Eswhersin(tr@smitting p fignd qogunrises
frane sequence bei dul ed for transm ssions near
tragsmitipe.a ??%’ﬁr §%’f§l\,4&%d%§1h§%?h downl i nk to uplink
transm ssions. 13. The nmethod of claim 12 wherein
transmtting a frane conprises transmtting a Power
Savd4mul tAn Faperatis GRE) for wirelgss %ﬁp@ﬂﬁwe@rw%@)appwms
covvi r.el ess conmuni cations, the apparatus conprising: a
BEHEYS1 1 er (704); a menory (706) coupled to the

contar@htrélér (704); appar at us adapted to: transmt a frane
including a_schedul e identifying uplink and/or
dowd emonyr(FRergoypled o BLSrqOBH%H‘Huri ng a frame sequence

for tﬁéqﬁ)p%fatﬁ@e[cﬁp@ﬁqg.s in a wreless

transmit a frame including a schedule identifying uplink and/or downlink
transmission periods during a frame sequence for one or more nodes in a wireless
network, the uplink transmissions being scheduled after the downlink transmissions
within the frame sequence, with one or more nodes having only scheduled downlink
transmissions during the frame sequence being scheduled for downlink transmissions

at or near the start of the downlink transmissions.

15.  The apparatus of claim 14 and wherein one or more nodes having only
scheduled uplink transmissions being scheduled at or near the end of the uplink
transmissions, and with one or more nodes having both downlink and uplink
transmissions being scheduled for transmissions near the transition from downlink to

uplink transmissions.



networ k, the uplink transm ssions being schedul ed

after the downlink transm ssions within the frane
wGeeguasaez W th one or nore nodes having only BChebabemd1589

downl i nk transm ssions duri2hg the frame sequence being

schedul ed for downlink transm ssions at or near the

start of the downlink transm ssions. 15. The apparatus

of ai 4 and whegei.n e.or. more nodes having onl
Schfl odht pmgy pLsiam L bR RR g R & e Ao
trafS@ktide ¥ IBRE Q0. 11RPHRY iSBte LuANPSI H&heNs, and with one
or nore nodes having both downlink and uplink
transm ssi ons bei ng schedul ed for transni ssions near
t he 2r angngaiﬁ@r] from.downlink to uplink
traﬁ ms 9i§9m?ﬂ%m%'ppar atus of claim 14 wherein
t r apsiride M&iamf r ame conprises transnmtting an | EEE
802.1 In Power_ Save Multi Poll frape, 17. An article
conpaifl storege medivmingladingsigragriperean gstrpefionsdhatephengxecuted
[ | red thereon instructions that, when
bygg)g%c%?ggg’gfgéhg&br ocessor, result in: transmtting (610)
a f eansnitttenoi Oyd frame pdentifyiagaplork ahddarldomilink transmission
transm ssion periods for one or Eotrrli*g nfg]g in.a. .
Pexipdsdpiene Hdneismedes i@ Wisplessietyorksive velt ffalﬁﬁél?lﬁﬁons being

scl%g%? Ukednelibehihbe i&ﬂékwhéﬁwggé v mo8 %g&ésrhaving

one or nore nodes having b wnl i nk an
bothplownlink mad spiigs ranmitséinsdemngsebidudad footransmisgensssabihe

near Sition 17, 408) from.downlink to uplink
tra{l?‘%?%{%q?s%'@ o go Tgrutp}leféra%?rm&?lg’?sm 17 wherein the
i nstructions, when executed by the processor further

result in: transmtti ntI:] the frame, the frame further
i ded8i f yilhg atijslé eficlainul bwhersiarthe instuetionsnivben eecuted by the

eriods .for e or nore nodes in a wreless network,
prdiggrof i Ach P

A&ni ssi ons bei ng schedul ed after the
dowmdah&Kittikeodhs Magfl HeSranvd fubthemnidemtifyingruplink ded/ohdavmink
only schedul ed downlink transm ssions bei ﬂg sch{eg]gl ed

trapgpisgonAeiiods for eneson mateardesip agvirelessmefwarksthg Uplg ¢ he

traﬁgmglbﬂé(b%léfg%xh%g%g{i gﬂé&gﬁ?ﬁ\i\(fﬂﬁﬂlﬂrﬁﬁﬁliﬁioﬂ@%ﬁh BREESmore

aving on transm ssi ons bei ng _
nodestesitgashlypschedulaé dowhlek eargnossidrnsdeing schéduled for downlink

transm ssi ons. t}119' The article %f claim 17 }li\lhe{ ein
trapraIsSiAng 2tk gear the sia Ogg'fﬁfh {raNRRpioRs Agd 3D queer more
no8&habidgbriP ¥eedmaY Gpit frinskRdsior’s 8- scheduled at or near the end

of the uplink transmissions.

19.  The article of claim 17 wherein transmitting a frame comprises

transmitting an IEEE 802.11n Power Save Multi Poll frame.



