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service (QS) traffic streamset-up, direct link
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[0007] Currently, the IEEE 802.11n extension has been proposed for
achieving higher throughput (HT). In the IEEE 802.11n proposal, new action

frames are introduced for providing transmission mode and channel information
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feedback. Transmission mode feedback allows a receiving station to inform a
transmitting station of the preferred mode for the current channel conditions.

The particular choice of mode is determined by the receiving station. The
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delay corresponding to a short inter-frame spacing (SIFS)), and sends an ACK

packet to the initiator 102 (step 114). The responder 104 then prepares an action
frame, (e.g., a Mode Response frame), including the data requested by the
initiator 102 and then accesses the wireless medium again, which needs some

delay due to contention or access delay, and sends the action frame to the
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fraoies iroh veny sthattgpefiod wéyime it desirabdsponder. Upon
correctly receiving the frane, the responder sends a
response frane to the initiator instead of directly
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WLAN. An initiator sends a frame, (action, management, control or data frame),
to a résponder. Upon, correctly receiving the frame, the responder sends a
response frame to the initiator instead of directly sending an ACK packet. The
responder preferably accesses the wireless medium to send the response in an
SIFS. With this scheme, a long delay associated with having to contend for the

wireless medium to send the response frame is avoided and therefore, the
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circuit (1C or be configured in a circuit conprising

a multitude of interconnecting conponents. [0022]
[0619UDETATLEDIDBECRAPTIUN OFETHE PREFERREDEMBODIMENTS

exchangi n . .
{0020] g ngeafter, the terminology "initiator" and "responder" include but is

not limited to a user equipment (UE), a wireless transmit/receive unit (WTRU), a
mobile station, a fixed or mobile subscriber unit, a pager, a Node-B, a base
station, a site .controller, an access point or any other type of device capable of
operating in a wireless environment.

[0021] The features of the present invention may be incorporated into an
integrated circuit (IC) or be configured in a circuit comprising a multitude of
interconnecting components.

[0022] Figure 2 is a signaling diagram of a process 200 for exchanging

action frames between an initiator 202, (also known as originator), and a
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action frames between an initiator 202, (also known as
originator), and a -4 WO 2006/ 107886
Woddags/ 012335 responder 204, (al so kno
reci pi ent in accordance with the present 1nventl

The initi ator 202 is a caonmuni cation entity_that hoI ds
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responsedrayes ey be differepiones e fragnesn S| FS. The initiator
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' a data packet, or may
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con‘éitol ea%e,t 98 tcﬂt & pac]ée@ aﬂﬂfﬁ'ég the ACK packet is piggybacked or
aggregated, the ACK packet which is sent in response to the initial action frame,

(i.e., the Mode Request frame), is not eliminated, but.sent together with another

frame.
[0025] The signaling mechanism of the present invention may be

implemented by default, or in accordance with an established procedure common
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frame. [0025] The signaling nmechani smof the present
invention may be inplenented by default, or in

Mﬁ%%geswl th an established procedure Con'{;@f‘/luszﬁoéﬁﬁ)mss

PCT/ US20061012335 to both the inrtiator
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oong of a | [ t d.dentity nu
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rolisy felih pireaugsbidentity nember fidid, aAEKpqet tioye faliey field and an

dREHARLIRI RS Tk MEJS BRGNS snafiatee ViRt By Shchinpie:
204 raeds trwanddeAGKpeduwdor nbdenti ty nunber. A response

nme u il [ t.i Ly . nunber field ..
ORRA™ U588, SR N AT a0V Ll
nHpbderA response fraygeipsds o sioniler reqiiesteidemifiyiaingbertfivdd whose

val&S WS ShstodAR Lot YheD tield in the response fr
may be %%t to ghes ggﬁ"?’éﬁ l(il/e&%tﬁ Ryher 1 Zﬁ‘b dJiduest ?&?PB&
Alterngtinely she aéquest identifyssiniiiee fieldtin the resgonsdfame ¥plydicsas
tolakpdaL A ' [ e [0028] The.response. ti ol i cy
o R R ARl it M B Boatle S hastbett
explpineshioh detaibbereiredterr ame to the initiator 202
Obg’g]ediat L. SIES or,.w.t hi "specified tinme
.[ peri od |% esédéls ?glﬁlﬁé)rﬁf%%ﬂdﬁdéc@%‘f'ﬂetgg @V,re%}ong?r 204
1s pxprected to bextd & fesponss frantao tRO4RRO@DRSm{ddiskely, (ie., SIFS),
LG .1 00291, The. aggr e ion polic ield .
or ¥ S ypd PerdaDin SoHber amtheBhowihlen: Grptismes
theetie resrondesBihdeodasaiie., pnggicdtad)ked on anot her packet,
aggr ted wi.th ath acketr s, .such as an ACK
[0%%% K e? f‘:’ @%gﬁgg\éhgﬁ P&W?{?Bﬁﬂ’ﬁt?ﬁ es Wheﬁmer the responder 204 is
expected to send the response frame piggybacked on another packet, or
aggregated with other packets, such as an ACK packet, a management or control
packet, a data packet or any other type of packet. Multiple management frames
may be aggregated within a packet. When an MMPDU is sent stand-alone, (i.e.,
not part of an aggregate), a simple ACK is used and when one or more MMPDUs
are sent as part of an aggregate, a block ACK (BA) may be used.




packet, a data packet or any other type of packet.

Mul ti pl e managenent frames may be aggregated within a
RRHeelo7sdien an MWPDU is sent stand-al one, (pefusroodiiisss
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S|ng counter,_ which is not uni que per responder,
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frames_maybe sequenced using the same SN counter_as
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minbBemerN BLBRE Al %é@tanwe thé &&iﬁﬁad&h ©0320ky! B&E r8fder

Il e method of assigning SNs managenent franes are
mpanageraent fAmep.c SIHGH HADS 24 tlmyrewme r 8F deannotrbeatitade it

uhi 8RS oust) RESBARSsind t-esUEls B0 ANTRE maﬁaﬂaﬁgéb

unanbl guously 1dentify fmssing frames this
lsr@bwmié'?d orevmm ofi tho%manaze@en‘rsfr@ne%/fom hitesgeqified

SR ACR geh&sﬁe@é Mﬁ%ﬁem%ﬁﬂéwﬂkdéeﬁmﬁeﬁi ‘ﬁ?eti‘iﬁé Sipitds,

speci fi Ield, unti are

[098ikhow e@}@témepectmblockA@Krmxeeb&BABéﬁrmmm?nWWS,
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t
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ﬁag@se@atf@ d@tmiramn gnQ tiBagther formanageomnt fomaad Hetnagively,
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pltEnd 80RO REEONLA M5n081 BAR ALALT My, POT T oS
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an ag gate €™ agg 8'%eon
' pﬁketsp adfet éatacﬁwené and 1ﬂhatothefr farnearagameiefrahdé)e Alﬁamatively,

NASRIEN BA' AP 8 AL Y Se¥ended to include an additional

portion to acknowledge management frames, (i.e., the aggregate contains 1 BA

n:

with 2 portions for the management frame and data frame, respectively).
[0033] With respect to the format of the BA and BAR packets that support
management frames, the BA and BAR packets used for management frames may

be made same or similar fo the conventional format and may be explicitly
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a conventional BA MPDU format may be extended to
i nclude an additi onal portion to acknow edge

%r@ggm frames, .e., the aggregate cont
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e sanme or simlar to
posxbmen of BreaBA fhitonaxt 1Saﬁ¢§| t«mi y ibrskagiplefiggsttegeiptyof gy MPl

hagr?x%gé !&1 ﬁ gpilgpe?ﬁQQ @lﬁ@ai 1382 %sﬁ el Iffm#t %%it{b& Rofthb

assli ment . use

BA httma@oﬂ e@p;p Ooft mdlsataas tha#@nsMED"éhW@h MU@%W control
ag&% Jﬁgﬁi’ﬁg A 8R! t% tdog g%]:gé\z/bfccefgﬂﬁl&trb%eﬁ claﬁy,%e

Is set to ges recel
a&mgam;i TRABARRUENt Fragen aradikelptobave qummmta&i\] SQN ’ﬂhe FQSG

R o
aggadgating qutahnsngitieB/Ara38ks andhevh frames), nué@nles\i;%a:@@sbwseyl
EPSEL KT TV bt  AOSE AL EBBRERLL
Fdarrezangply, efgae ditnreprizagonpredefinesimosximare sigel (a:8g éﬁg?a@, iagmd
o1 PRpet el pone BERE R Dol ELERBAP L AUES R
morechan Rﬁ,d:hbyec@mgbaaalhnbfvladeeﬁ inthe a@feﬁbmnap eafenefher BA

fr I
ol i, BRa p b AP sATA e Ledet el
mamtmmmlﬁtanfet ames have sequence nunbers that are

Lf.fere
8o QR o MCS Haabs (M GARACkad Bratpipe Roauest
(TRQ)nka@ss amyludiﬂmt]rBAnam didBMR aveydesérikpidyas emmplla% hgp¢in.
for ea ment_fr
HpPévaeat “pad PERBE TR R MarieeBllBas bkt br MR frames
méSF Redlufle ahese, ndw dleldsi tmgeﬂlhmm gesronsiveisss af exdesgitghthk
exarrpl es herein. However, it should be noted that

%ot her managenent, control or data franes my
[0035]I ude TheMRQesmt ied thanhgenoami frnoe of estegny /R (BesMEBRQ

exchangi t he ket s. 0351 The fr
A BB 9 i B B B
indRds be memuaasdf aMOSCK qntibpikldf 4 oequast ﬂsptm;dmmmfﬁeld',rae
rane des, one or re of | i
respaien e pUUOEH PgaeEPeAlDar R By > gadiBon &an MoS
request field, as shown in Table 1. The ACK policy field is set to either "No-
ACK", (i.e., asking a direct MFB frame response), or "ACK", (i.e., asking an ACK
packet). The request identity number field is set to either a request identity
number if the MFB packet is expected to be one time or '0' if the MFB packet is to

be sent as often as possible. The response time policy field is set to "immediate",

(i.e., SIFS), "delayed" or "unsolicited". If the response time policy is set to

"immediate", the responder 204 is expected to send an MFB frame immediately,
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response tine policy field and an aggregati on format
field in addition to an MCS request field, as shown

k@}%&?ﬁ%%&;: The ACK policy field is set to ej éﬂﬁzoo&ﬁzsss

asking a direct MFB frane respons
JACK!, é sklng an_ ACK packet). The reguest
(ipgwithin IEﬁ)
20498 ¥chdoted B!

e FpspPasejtime peliqygs qtith delayeds dfb@gqsponder
one tine or H@%ﬂr%h'efMFﬂ%ra}ﬁBup%k Slecified WRGEA 8hd. OB

isto pe sent as
regiiomee, tise policyi is|set torfunselie @etneﬁeoqd@r 204 mfayesend; the
§;§Jnse Qt

txbﬁggﬁjétachg resHoﬂder 904 cl%ogé) The qg;%!ﬁﬁ]on f&f'mat ﬁeld

unsolicite e response tine FIC IS set

may heweljtatagsregated MAC povident da@yumit’ (éyil\éBEUéd‘RilBS?@mJ "zm
egatmﬁio%é%ﬁﬁ%ﬁF %%Z@%ﬁ "AMPDU", the

%ﬂf%{%m& 0123?et gé[é‘

resméeh 84 andrthebiitiatpr 282 gea exnocteddp ayedjan AtMé’DU If the
4 e
pecﬁpﬁ %n%&’rl fibld d@’%@@% @Qg'solﬁﬁﬁﬂd ifierMpdhdbr 20% a!nﬁ {hd

ed response trme po I Cy
injtipten02 aye expestadite pensgnultiphaMPBI sostheRIE 6 bubmpy g@miate

a& eMPDER P3P e QE?%? go?@]tat tﬁQfd Ese %&%dﬁé AgQrAégﬁﬁ&QSﬁI%'

e aggregation
resm@gpeé% sudNhe 1pmmzﬂz ket cxpartid ot Ao NEDiegate the MFB

r& FRs E.E%‘% gﬂ:{téveé g?;htte a S419 | ﬂna%ﬁéldﬁ&ﬁoﬁﬂ%ﬁ&&ﬁﬂ 33

als
ornat respon

MBRdfrete omnithe MER froge, athe a@gp@aheu may bermerﬁmmed eDbe

rebr R P i iRt to e nstrugiog

byzthe othep @artydria this aggtegailonifpineatfieBlSThedVIGg reviuest indicabasy
r . If the aggregation format field
ST Fibai bt

ion, the responder 204 and the
initiator 202 are expected not to aggregate the MFB
frame. As |||

LI or mat
fieldis n ’5’#§ﬁ Otrhe

: : VFB
frame, the ey ]
r esponder “8'“?02 deC|des onits

own

w t hout ha
via this a
i ndi cat es

Frame Body

/1 Ng §0 be
1nrpnat|on

Rdi@bdtiGdfittty itnen® Ot her

nrrmLflpP, The MCS red

party
uest

't he Bype

Resp@n.sa kmg«p@lmu ested. Bo(

—FI CI I]Tl

frame 1 ACK policy 2

Response t

LndEF‘Wff?f&
4%%% ‘mqu%ltv nunber

y Field
rquest
3

me pblicy

MCS request
Table 1

[0036] The MFB frame is a management frame of category HT. The MFB
frame is sent either in response to an MRQ frame or independently. The MFB
frame includes one or more of an ACK policy field, a request identity number
field, a response time policy field and an aggregation format field in addition to
an MFB field, as shown in Table 2. The ACK policy field is set to either "No-

ACK" or "ACK." The request identity number field is set to corresponding
-9-




4 Aggregation format 5 CS request Table 1 [0036] The
MFB frame is a managenent frame of category HT. The

is sent either in response to an pRQ,
%%0 dlependently The MFB frane includes one orgikoeérﬂémss
of an ACK gol icy field, a request |dent|t$i] nunber |
regest gumber ramdhe MRQ fremsdf soligited e sgt im0 ikthe BB dgamaisn

se%;@%{'ﬁ‘celf ésemﬁéi;sibﬁb ﬁdtgist)h&fédt @he%sﬂ\ﬁ& ik yfblic %ﬁelﬂti@% tbN

policy field is set to eit
"ippediage” (i WFS);l"ﬂelaY@q oeymsplirited;"t Thenggreatipn frepat Geld
(1) ds 2 "
e e e e BT e
ths ACKapalicy figldl, the xeauest aienmy pemberdfiqighhe r%eﬁenﬁ@mggﬂ%cy
&i éh%raggf (A0 ﬁlf&}kx&t ﬁ@mti@é@hégdthseﬂof(ﬁﬁa ffaﬁﬁé’éé{tﬁﬁﬂiﬂﬁe

| cy f S set i mredi at e S
be mbatgpédhersm ransoirichr.cdlie FHES éwbé@faﬁie@n%tl\ms
re&é@lsg may be set to "A-MPDU', "RIFS-PPDU" or
- Aggregation.” The operati on of the ACK pol i cy
field, the request identity nunber field, the response

time polic Crets: (T FaT oo aafield is
sane to th%:glf fﬁ%@%ﬁﬁéﬁ% Jot be Fepeat ed

herei n f or Fsrpitectty e oS eevpack et i ncl udes
MCS respopse. Body ﬁ%lﬁaclﬁyane Body Field Infformatian

for O der|CS FgedbafRequestientit¢tauptier cy 2 Request
identity ni i pet--cy—4—AggH egat i on
format 5 S feddbacRespensedime pais¥71 The TRO|frane is

a nanageneflt_fTgme 0 FOLYordat 1HE TRQ T1ane
requires the n lr 204 to

be a sound ng E’PDU ' Bfeqdbeckfl ed physical |4gyer
at tri but es—Fhre—FRO- am,-TathL,é tees—one—or—ore of an

ACK policy field, a request identity nunber field, a .
response tine

[0037] The TRQ frame is a management frame of category HT. The TRQ
frame requires the next transmission by the responder 204 to be a sounding
PPDU with specified physical layer attributes. The TRQ frame i_ncludes one or

more of an ACK policy field, a request identity number field, a response time

policy field and an aggregation format field in addition to a channel sounding
parameters field, as shown in Table 8. The ACK policy field is set to either "No-
ACK" or "ACK." The request identity number field is set to a request number
based on training procedure. The response time policy field is set to "immediate”
(SIFS), "delayed" or "unsolicited." The aggregation format field is set to "A-
MPDU", "RIFS-PPDU" or "No-Aggregation." The operation of the ACK policy
field, the request identity number field, the response time policy field and the
aggregation format field is same to that of MRQ frame and will not be repeated

herein for simplicity. The channel sounding parameters field indicates the
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policy field and an aggregation format field in
addition to a channel sounding paraneters field, as

312,0%9@6 able 3. TheACKpollcyfleIdlsse
ei ther 05‘8&% ACK"' or "ACK." The request |dent|i)?*/gszo?1§6012335

[ set g% request nunber based on training
%F@saa tpeoh rle%ﬁfﬁgéng fields JTHsthe nuimber of tsatsmtiband
rédefieRa@ibéiRs, or(the KRy, "del ayed"” or "unsolicited." The

aggregation format field is set to "A- MPDU',

"RIFS-PPDU" or "No-Aggregation.” The operation of the
ACK pol i cy [FieldbAier! PrdeEeRy U hioamdl i gy f 1 el d,
the responge tinme poljp ra@QJT €gat i on
format fi el TsySame i1l not
be repeate herlei n fé?K[ i ci ty. The channel
soundi ng paranmeers f|Redubst idehiiBt@anbde - 10
2006/ 10788G—PEFH-US2046/-042335—~nunber—and type of

HT-1 ong traini na fiel E%SP(’E%‘PGPP]F@ nunber of [transmit

and recei Y& angennaga-Reediitn folkgr 1 € 0 Order Frane
Body FieldHnformatidn’io” rainy Request (TRQ)| frame 1

ACK policy|2 Reéuest Cblmeilsqnndmmram:etdi?esponse tine

policy 4 gregatiomform ) rantret—sotfhth-her

pararreters TabIeS[Oog%a e new fields, (i.e., one
nmore of an ACK policy field, a request identity

f
[0235"? cqat Tihiw BeldE0R0 360 b e e Ak rility AR, A eomsse
idgptityr nyrpker figldn nespanseidee rpelqc;eﬁéldfamﬂrm; a@regﬁtﬂﬁ format

uest a
BERPRATPE AAaN 1l AL SPANIE, SEHE Sopedabed T,
mgdeaspdnse Gloaska MEYED clmmbhaqmest frame ad MV dh@.ﬁnéltrédpbnse
ndi n se frane,

e, 081 TEbhE kb eE M " STaRROb b TeBpie e an
cahhr@msiaeﬂ feniem éaiﬂlibti?d( sﬁtﬁxﬂitﬁgd resﬁj’onéél €ranhd( @) transmit
0a39 uest frame and the panse
a%tr anegeéle}ggﬂg&g’ g Ut RS AR 2RiREng é@?cqqnaf%%‘ﬁﬁa%ﬁ%‘ﬁes

orrtheltke)o enpl oy f or hi gh t hr oughput
[0039] The mode request frame and the mode response frame are used for

exchanging the best transmission mode to employ for high throughput
communication. The MIMO channel request frame, the MIMO channel response
frame, the CSI feedback .request frame and the CSI feedback response frame are
used for exchaning CSI between the initiator 202 and the responder 204. The
calibration start frame and the calibration sounding response frame are uéed for
calibration purposes to remove differences in transmit and recejve chaing in the
initiator 202 and the responder 204. The transmit antenna selection sounding
request frame and the antenna selection feedback frame are used for antenna
selection by the initiator 202 or the responder 204.

[0040] Figure 3 shows an exemplary process 300 for exchanging packets

between an initiator 302 and a responder 304 using an A-MPDU with an ACK
-11-




conmuni cati on. The MEMO channel request frane, the
M MO channel response franme, the CSI feedback request

FIVB: the CSI feedback response frame ar
%r e6>/<@ a%i ng CSI between the initiator 202 E%HH?ﬁgsmmss

responder 204. The calibration start franme and the
pdizy | dpecified ms SSoAdIK for MYBNE fir acerdanse Uwidl ther present
. callbrati [ LIt ]t
oL LA AR B LTI LBiSRST clpee
theesisentida t@bsent e the mapmider 304 anhsende e RTS firagwdidi tag

el ey A PR et S R B T 0 s £V e T
therRTSiframe 82 ritle resporder[308 48] dsf deardo3end (WES)drame 316 to

exennl arynoprocess 300 .f or | t
oSG ALRE a0 Rin SURNANA ROIRTSHE! ReckilER
thei ¢S frmeEH 6, tHklinta0 867 16#88es RCH-MFIN0 G20 iededing an

: 't ad ) ; .
MR RS REL PRI A o YRR S B0B Yl ASMeSU
32fkis eerdtieingan saguamted PPBU(A-RERNE) 322; whixrh3d Zenginated based
t . e t t to th d 304 d
o SRR IR T, T T esponder 304 using a
[Obas]i c r adiaceihe-ACi peliat fidld PPN MRQ MM 82¢=ispet taf No-
RTS f 1 h .
AR R Gl ek PS03 iy pgine
anl AICKDtoa clidsvledgearteei poof- thg YIRQ MMEDPRIA0a3 The résgdonder 304
i Vi S f 1 LA AL 3
RS R 0 BF ok e M i e
adkabaldiPOkézeipl Oittha ddtcMBBWsNR20ban® fmds The AAMRDDI32432hg

ig ggl ng an aggregated PPDU (A-PPDU) 322, which
an %@E@Iﬁ 'ed based on basic M MO and default MCS.
[0022411 Sihcmitider A0Kraeives Yhd MEBIMMPDUS24R@nielsbts an

20a | t to - ACK,.. the.r ongder, 30 ifect,l
ortgned MOTen Srmuence main e MGS Yot uded fitnomre
mmwzeﬂgg%dmﬁﬁtpi 30¥ gmbﬁtééz@om&&mm324 N2328kAcuding data
onder t an. A- in t he
MR pond B R0 5% 30a s Rt Sy dnaripee
rk ist,A &@%ﬁég}i&@@% tge Mo fddser0Ihe hesgggaamm_ nesid’c
n_A- ) injtiator receiy,
BRE82 inpseenss a%&é@ﬁézg uswgeiqﬁnza@érmgeq ﬁﬁDﬁ'}’%‘#
Aﬂ@pwcd@eﬁﬁtﬁ&hﬁmjgsﬁg ViR d880haakitih e 302 ek sentifie CHHEIL
Egr%gfeumg i%gg lt?] -é-elgaaslleghte I’I%l(tO(i:E us311c1)g2 a%%gi% rﬁ&%ﬁ’oﬁ%’g&@&eﬁ%@
338. '
[0043] Figure 4 shows another exemplary process 400 for exchanging

packets between an initiator 402 and a responder 404 using an A-MPDU with an
ACK policy specified as No-ACK for MMPDUs in accordance with the present
invention. The initiator 402 generates an RTS frame 412 when there is a data to
be sent to the responder 404 and sends the RTS frame 412 to the responder 404
using a basic rate non-aggregated PPDU 414. Upon receipt of the RTS frame
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MPDUs 328a and a BAR MPDU 328b and sends it using an
A- PPDU 330 whose rate is optim zed based on the MS

The responder 304 then sends a BA, %
&@sponse ¢o the BAR MPDU 328b usi ng a non- aggregsait{)&/ 12333
PPDU 334. After successful transm ssion of the data,
41Rhe ﬁ?ﬁppaﬂfﬂ"r‘ioé Gendsie@TS fnde ﬂs&stmmw&\mz‘ usiiiERa Badc

l b
ALl 0T 100, el ol G RRL R ASHh
492 cﬁ?@S@teﬁ)enffbM@Tdh@ngc@dmgaakﬁRQ MMPRE20a, an MRQ
MILPDL P {8 1008 S EABRSAR MR 04, Tl SlRY ol
S%@ngam&qu Aeg,emmch isrpenatatatbasddien i Phdié MIMO

afi@deenaiages an RTS frame 412 when there is a data to
be sent to the responder 404 and sends the RTS frame

[0044] t o t Rince e @oligdiblds o thEgI'BQlMMPDU m(ﬁ and the MRQ

MMED 3% ABOLR T HRAR SO GHES B drpaly fopds an 1
MME %lra witlouweeuding a@éﬁafatamé}m%adkmﬁvlbﬁgé Bdeipd o the
Nﬂ% 500 Fobe 6 b o SREMRELELERY il
hecE BN THA 424 \@lUa BAOLd4hcinddiends i uiing a\MvRRng 20RPDAN
Q{{g; 420c and a BAR MPDU 420d.
%%ﬂi%gpel’ senﬁfja;fi% an aggregat ed PPDU 422,
[Q%ﬁ]ch i sThe nmtmmmmsheh mécearebaﬂjeCsdl\zﬂéﬂﬁgf aprvrabedidd
A
WIS A0 e bosn (iop Ber tamshe piolie Rigon See
estiveated SiSBrid ewed Gt sditimy MtIMCS @afbﬁne’tﬁrsl\ﬁ&raﬁ@rﬁd Bhiodt 24 ﬁe]i{t
edge recej
pdckt e B AT 385 s MESEMAT Dl drareaieets 2
) d .ianuh-duﬁcagdtﬁatiel\gm& - PP lﬂaég%m(era% uestﬁgdzlJ
. [
AP, TR SR mia HoBuaRe Gmater LT DL #41 rouins oo
MMV ig8a t dre MRIMNMRAD URRIBY, 42 MPDUCHIS: MRk %ssmmb

3R AP BT PRY Rlsloste i ol el e R 00 e

gqyaraaa@bmed onrMIM@rmmm&eemaﬁH MU éptiRaek gt achRFance with
he I\/FB MVPDU 424a_and

[, 4 I receiv
St AP M e Fepender dolicresrian ke dr MRDRA dREand
gehem’ms anothardeMBADU umnwﬁaiﬂgms MMPDU 432a and a BA 432b

and sends it using another sounding PPDU 434. The initiator 402 receives the
sounding A-PPDU 434, estimates CSI and selects an MCS based on the MFB.
The initiator 402 generates another A-MPDU 436 including data MPDUs 436a
and a BAR MPDU 436b and sends it using an A-PPDU 438. The A-PPDU is
generated based on MIMO parameters and MCS that are updated in accordance
" with the second CSI and the MFB, The responder 404 then sends a BA 440 in
response to the BAR MPDU 436b using a non-aggregated PPDU 442. After
successful transmission of the data, the initiator 402 sends a CF-Poll END frame
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424a. The initiator 402 generates another A-MPDU 428
including a TRQ MWDU 428a, an MRQ MWPDU 428b, data

‘5{53}}& lﬂ%&c and a BAR MPDU 428d and sends thﬁcﬁ%@% 2335
8 e

I'ng an A-PPDU 430. The A-PPDU 430 is GgQénera
based on M MO paraneters and MCS optim zed in
444 a6 osldamedhe MXIAP uditpea BSiic satd, ndveaggFeatdhBPPEsH6nder

recej.ves e A
0GR o 55 A Ry Sy AP R EP bE kB Mt
bebmebnsariditidtor 502 ang saesponder Sdumiigan RISUvils 4n ACHepolicy
i ni.tiater recei he 0 ' P :
pifibd A B AL BEAMEDUAR ccb e M Dl ol ention.
ThE eitiator 502X genertdes apcRES fhae 5d8otHearthéreifPDinis36 be sent to
i ncl udi, n at a, VP d
ting HApon i AR08 e B R Mondel Batling o |
babizatk won-AdgdvEaiat BEDUSIL. dfgboMeseipheft tha RI'SUpaime 632, the
accqrdance .w he nd CSl..an .
rofoghe A aght RS BB el ABe ndZ el Phacl Nto non
agBAIRabdd PPDB6S18.sAfigr seceivingatingr @B fimahePHA8,) tiel thitidor S02
successf .S on, of .t ixBh L L I 2
seBtinie an MR 3R P ok e (RSl 5Bk btk nalt
rabGldu- R0 t6d PBBY 5224 AVitlout ebleasing theTXOPRhe snibigter 502
basi ¢ rate - egat ed PP 0461, Fki .
agtimerae o AMPRR IR ERe et M Al i (AR
524 tand eendarthe AFNMPBUB24502r RIFS froncthp truaemissivh ofitherigPAY
RIFS with olj.cy. specifi as No- ACK
ooy 2y -SRI S b i, PRl el o, Bty MO B
deffnilt MOHr 502 generates an RTS frame 512 when there is
ata tp, be sent r .504 and s t
R’ 7 gt ging e MAESMAEEBEOEA e regstide BOL Brlell,
se%@%tl@gﬂF‘BMP@ [m:hi'ﬁﬂcﬁlt séidifig bR A@SK)ﬁmf' afthe ks\EGKFﬁé&icjf f]iakie
Qhder S . r.ame
of s MRS SvEDEY B RireR NS AL Fulolon riBEE2 s TR s
reSgohdeAbDE geh&@6isVd BY. frivee GBS ti)raa:lfﬁgﬁlbﬁge i‘éteirl])it lof theatata
5 ener af es an 520 sends t he MRQ
Mﬁ%@bﬁ%ﬁﬁﬁ?&s T B8 43¢ Atprofihs ?rgﬁ’g 35%%*6“1%0%9“2
PMHUE3OtusiR) ﬂiﬂf/ﬁ%gﬁ%{mu 53‘4_3 initiator 502 2aI SO ;
enerates, an A- .inclu a .an
[084BAR VPERy miBater JAY Tewsivss thp S8 w&%ﬁﬁ%@ sdfpiEdn
oﬂéi%ﬂ%%% 1"@% e mﬁﬁdeQ;flﬂgfa% Mmsd Bfémedgﬁ Zhd BIFBOVMP DY BRBU
T]g@pgmtpll' %ﬁg;ignegaetgse :E. gecgnd A?l\?ﬂe)DI?g36aincl?1§1§ncg thﬁiqs 536a
and a BAR MPDU 536b and sends the second A-MPDU 536 using an A-PPDU
538, which is generated based on basic MIMO parameters and MCS optimized in
accordance with the MFB. The responder 504 then sends a BA 540 to
“acknowledge receipt of the data MPDUs 586a using a non—aggregated PPDU 542.
After successful transmission of the data, the initiator 504 sends a CF-Poll END
frame to release TXOP using a basic rate, non-aggregated PPDU 546.

[0049] Figure 6 shows another exemplary process 600 for exchanging
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[0047] After receiving the VRQ MWDU 520, the
responder 504 directly sends the MFB MVWDU 528

it ndi ng an ACK since the ACK policy
WﬁgG%”?/ﬁpDu 520 is set to No-ACK. Wt hout {’é?e’égzé’?ﬁz‘ﬁz”s
the TROP, the responder 504 generates a BA frane 532
patketabétmenh eddgeitiabered(2 arsf a rénponidar£04Meigsarb RIBS wify an

AR 530, 3 RO Aol
mv'ElnaonnThe nnhatoﬁe(m geaemtm RS fiER GVRPbienthere mdata tO
B g O R DS vl
usggreebmemta noraggegdteNPDD B 864 flondeceiptoitthe BPBfcame
613 382 sesod S Sebin g RS HanRi a5 RS R0 5L itnds M)
rah_&fbﬁ@;g&i‘d@h@ﬁ?ﬂihﬁﬁes SAfietrebddEng phe @T'3 feinier§164be matiemc e
t e onder

sol Ebisiie s MFRD ¥RP AR gingte FRAAMRIATGR ibe¥iibal ©
ag@&gaaggm_gmmf HtRE)I(;Je g&ﬁe TXAR, ¢he mha’egfl)alalso generates a
MR WIS P iR SyE SRl 850 hedh REE M the
tramaﬁnm effhe ®PIRPBRY beifig 2[1OO4FErdgatrer RPBUS6vlsriotther

O T RS e T P

6280 khd 8 BAR MPD1A6ZBbandespdrtiie A-MPDUI628upingaRAPE DI 630.

T A MRR0 IS Foreried pr el abe St Ao ke R P Beths
MO82 generates an RTS frame 612 when ther e is adatato
N e R
MNPDE3 6%4 &ﬂ@&ﬁﬁrﬁﬁ@bhﬁiﬂMﬁ@DﬁT mgmdmendn‘ it viaen deBdingare
PiG rher-GaBotEF o R ABRED b Sl ARl s
th6 TRQ AMTVEID U 65261 atidNEhet mmmamz@ hfe séthid NoiAGKt e

e Sy VER IR 3500 R

AJﬁ%’acﬁﬁlﬁvlb%get 1eddipt ofdBd THE MIMPDEY G2 (ESndthe NRRQNBIRDU
624 and sends the MRQ MWDU 624 after RIFS fromthe
ransm ssion of the PPDU 622 using a non-aggregated

6PV 6261 e SBmeTRAE thé 2éBpoddprB04tdis) detietdted & BAGCES to
e b Moo R A o S P83
frétn B8 38ission of the PPDU 634 using a non-aggregated PPDU 638.
{0052] The initiator 602 then receives the sounding PPDU 634 and
estimates CSI based on the sounding PPDU 634. The estimated CSI is used for
setting MIMO parameters in transmission of next packet. The initiator 602 also
receives the MFB MMPDU 632 and selects an optimized MCS in accordance with
the MFB included in the MFB MMPDU 632.

[0053] The initiator 602 generates a second TRQ MMPDU 640 and sends it
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The A-PPDU 630 is generated based on basic M MO
paraneters and a default MCS. [0050] The responder

604 eives the TRQ MVWPDU 620 and t he

‘X?P&“{f@ﬁ@ﬁét es a MFB MWDU 632 and sends it VW@O&%&M%
soundi ng A- PPDU 634 as requested by the TRQ MVWDU
vépan ASPADY 64 Aﬁr«;hp@anmyrme ) the iaftiatbh 60T Rido \¥REdt 2D

<A M P A R8s R Bomdbtrsemisninsithe

AsBROUMfi 2 sreepaat AtmDDTAmm Alsdk tbyk£dg FXON ehdiitddtor bE2

s Sieal (o S Bl et e Gl i MO Gy

and serslsithoAMEDY 648 afiepRIES ﬁbmﬁmﬁmmmw 645 using
3 r F ] mthne tra
RROBPO B RO RE0GT b e BEO T SSiercio bgsed grolaRio
pﬁ"i'metm‘standtamrMGSZ)ptlhﬁﬂech%bdtﬁsndehﬁtlﬁml‘ﬂlms@wdf Tﬁ
e SO . e
Pt N
s¢cond MRQ MMPIDUfGLMQmH g’@ﬁ&lagets a s'gh‘dhd: MFB IMMP!DIﬁi@ éidssgnds
' MVPDU 632 and se n optjimze
B SEVERE P R st Siaine AR e otiorm
%gpon[d%mdamgfjnmﬂes QB%[SGS%B 2006/ 18%@38@@%%@
40
aba 4P 53 Sencing BA 656 vsirn A Bs oepEnicd RERHL658.
[ODEEP, t hAftenirédeBtiny tEDBeofahdS @mgﬁn@gRl i ?tppntwhawﬁﬁn%ﬁé?@
te rom e
QA ML S0 o6B e it SOl pstiamatton ol ssbasts EMOS
ba#¥ed @ni ﬂhetdgﬁr MaBeindRdRd it Be mﬂms Uﬁﬁg '_mﬁ;tB iﬁ{tﬂtﬁse(ﬁl
N 48 i a and a
séeiies a surd AR R SehiSipasine MEINs &l gecind & BAK MEDU
Gmhaermmeﬁ&s the third ASMPPRLS AR ingSin O PPR dr2PRRldh 60 nerbiis
PP 646, 650 erated based on M
bl e BN paprmsstenspandh ot MICS G o B AFARERCANH: Hio

ufchlte®OBI b@MWE3. [ 0054] The responder 604 rece| ves

dT DU 640 d the second
0038 5 cnoTh TeEPhRdeE BOHEFoNiEes WRPCIPEL O dhnaseRdea BAREL to

adlﬂﬁBwM&EDl:éc@@@ ofithk A8taAPELRBA SRS Reh- égg%EQée&ﬁﬁmﬁe%

the sane the responder 604 al so %enerat es a

Adieg s?%egggﬁmsgaﬁéoq e ataghednpiiator 602then sends a CF—Poll
END frame 678 to release the TXOP using a basic rate, non-aggregated PPDU

680.

[0057] In accordance with another embodiment of the present invention,

the action, management or control frames may be prioritized over data frames.
Such prioritization may be achieved explicitly through a designated field in the
action, management or control frame, or implicitly via a hardware or software
implementation that treats action, management or control frames with a higher
priority when it comes fo accessing the wireless medium. Such prioritization

scheme is applicable to all action, management or control frames that are
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data MPDUs 648a and sends the BA 656 using a
non- aggregated PPDU 658. [0055] After receiving the

W38 "o i 11 ator 602 esti mates CSi  aFalGupipRes

an MCS based on the new MFB i ncluded in the MFB MvPDU
propaded BNEGhByrid by WWIRE payticelady ésthasd dvtion and vRDagedgt

i ncl udi dat a .MEDUs G7Qa B n
e o PPt RO Al BB AR gD e 2] o
RégiegieMod R @gondepMEM OoChdvinbl Remestantl MIMQ GHanrel REPonse,
t'g,' g%ggﬁg accordance with the wupdated CSI and M-B.
Mﬁ&ﬂ ng esponder 604 receives the A-MPDU 670 and
[0688]ds a Hbbdlivhetts acknow edge recei pt of the data

670a usi ng.a,non-aqggre e P Al .
[0 cessf]ul t Ié?ﬁgvﬂﬁeé%sﬁ 8?@%%“%%@5%%85? cgg(lﬁﬁg? PQ%?W&FZ
cobdieumicativaiSertitichs; RoiethddNDr fenhamcing Sedponsivbeas ®f tahframe
TXOP_ysjng a basic rate on- [ ed PPDU . 680.
ext B bebeba OB SRR Sy Ao Emarictie: °0 1o
present anmiwnitidtoosendiide ragiestdramertnagespenderpandcont r ol
franmes be ioritized over data,f.ranmes..
or fort t DAt Feiing BipRyte 8hF 1o (B Ftinior i fctognse
todRe regnadtdchnid witHoutsehfidg azeparaty acknoalpdganéntdACEdframel
frame, .ar.inpli.cit Vi a ardware or software
for ﬁ%‘“@ﬂ%ﬁgﬁﬁ%ﬁe?%%tjt%? F %%egt 12%?1?‘0 n, managenent or
[0060it r ol 4.r anThe wiethbdaf Binhdtimentll whereinthehesponder ssadethe
to acgessing .the,w.r.e] ess nedi um rioritizatij
eSO HoME " Ak o5 Mefe apatti (SHR] B Be kbl A1)
re@ﬁtﬂ%dbﬁfecfeiﬁféélﬁﬁa reljaést &Fagne. - 16 VWO 2006/ 107886
PCT/ U520061012335 ropose TGhSync or. by W W SE
[Oﬁgﬁti culr| ya‘ § mstid é’gt‘f”g‘?{’%ﬁn@q nag&hent Mlef Fehgader
p"?@ﬁicﬁ@ﬁhetré@%ﬁ% Sehenodehdréesiack and channel
[

ool kequibe BAEN b GHABPARI FORRER ToRarrRes”

1)
0
aégfragmés)thet&%ﬁie ﬁm@t Gwiﬂmﬁ@;h{;m&a]e.l 1. | nt a W|f rel ess
conmuni catl on_syste I NClL udl NQ u | (0]
0968%uni cat i oﬂ‘héﬁqﬂ?‘?rge‘g?mg“ﬁ&eﬂ%ﬁwg%’ieg% 5¥F€P’?1 rsends the
rdspSie Wﬁ&t@t‘ep?mfgrm@taepa@m{pﬁng Srabfd hyedsfault.
communi cation._entiti es, e (0] (0] r.stng. a
(ODRAT | ot o b orEr ol i po Rl FOSER JBp dHaeRr feame

includes an ACK policy field to indicate whether or not the responder is expected

to send a separate ACK frame to acknowledge receipt of the request frame,
Whereby the responder sends the response frame without sending a separate
ACK frame only if it is indicated by the ACK policy field.

[0065] 7. The method of embodiment 1 wherein the request frame
includes a request identity number field to indicate a request identity number,
whereby the responder includes a request identity number in the response frame

corresponding to a request identity number included in the request frame.
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the responder sending a response frame to the
initiator in response to the request frame wthout

[ n separat e acknow edgenent (ACK) fr %&?
g@&ﬂ(g@?@g@l ng recei pt of the request frane. af%ﬁ% 565{12335
The net hod of enbodi ment 1 wherein the responder sends

[00662 r esSponSEhd nmetiodibt éthhochmshb ntWEMthrmqeesgrfafahﬂg

. (SLES) fr the ti

ingEi ok roPRNE LpO BRI Jokirite RS QoA el ERey 16

exprtsdionsebiehe esyponsbefiramp nxgg;eﬂmtédy ot wéthie splesigpateddine
on.anot her frane. [0062] 4. The nethod of enbodi nent 1

Wﬁgrel n the responder aggregates the response frane:
(0067 h angt her The Mhod: epedbodimethd widrbindthef regresidirameat

ingp o R AR OB ey RGP e

exp@fiédto sond Thereapiriedraniie Sinthnes Mthél.reabmder DthOh$

uest fra
[Oé i cat ewmhgf]f‘lee %L ‘ﬂBf Pﬁ%‘ﬁf’“é?g é/rel S éexlbe@glf Braps
incladél an sgprecatien Holicy fialdetot mdivakan whbﬂxég ¢he eespioplieromay
the {%@gest frape, aﬁﬂfr b tthe re der sends t he
TPIRQRES %*e FuPge§ne 5 ACK frame
[0069])/ i f 71t | Thé meilpdotembodihbet ]B@ihepﬁhltlmlaggi‘@aﬁonpolicy

i AN AR 5 GRSl Bt

pafciﬁ@;lsqh thdufc?Qtﬂ a@befranieapuesf (RIFSL i g y nunber, vvher eby
respanae ncil.,uae a.r ue ent

[O%’?fﬁ res r}gns e&‘ Hﬁ’g‘ %3??‘@%‘%8’&8?51&51?@1%45}}%8%%%?%%3 and
thi G&dpb héeYﬁ'élﬂgaﬁ{mhﬁﬁ diskart fidindshe request frame. -17 WO

O e o O BB

ﬁéﬁ@p&@gﬁwﬁtﬁedwéﬂmaﬂaﬁied to indicate whet her the

[0p 07a1b 8 ,n at ]rél Iy S g‘pe GEs nggépg lgd;v}lxqr%ﬁ%gg gﬁoggig'astion is
pe[rmzal b¥ wgﬁﬁhéﬁﬁaﬁ%&i@aﬁ@ﬁ%ﬁ@ﬂf tHe WARARINTnt El&mes

uest frame_ inc]udes esponse ting polic

[09'63 i ndi e wHeIthod plenp BB‘FRfe]ﬁ Where ore t’tzﬁ lg’éffd

prfembe §9B£‘§ﬁvafré 8RB oPbofiw 4¥B fhalt bhtsithemb 8 sRaG Frames with
chooses. . [0068] 10. The nethod of enbodi nent 1

a higherpronitydhap thedetarrapmes.

[0074] 16. The method of embodiment 1 wherein the request frame and
the response frame are action frames.

[0075] 17.  The method of embodiment 1 wherein the request frame and
the response frame are control frames.

[0076] 18. The method of embodiment 1 wherein the request frame and
the response frame are data frames.

[0077] 19. The method of embodiment 1 wherein the request frame and

the response frame are different types of frames.
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i ncludes an aggregation policy field to indicate
whet her the responder may aggregate the response

ith at | east one another frame. [0069 T
%ﬁﬂn%@% ® enbodi ment 10 wherein the aggregat%%&&%g?éﬁ’gflﬁs
field indicates that the initiator and the responder

[00##8¢ exp@bt edTheomsthmd ofidinbgslimenip 3 okherein the reguefi deame

o r- . i NG T,
S s e e e e
incledgsamIdCS ferdbadk eherebmiheinitintdrgenarstes poeFtamghasph en
nbodi nrent 12 wherein the managenent franes
thgrﬁkecy%%fg%cgi zed over data franmes. [0072] 14. The .
[009] hod @fl. enBloslmebinid dBembatlimient i heheqyeinothiet feguestdnane
erfor b n l4i.ci [ L ndi [ L Qr. .
in AL HE L r e AR b bpopg e BN E P Asplitaite
freand) edhienahytthd Biitidier estimatiee clpminet statezaformatips (CYfrowrthed
by ..hatr.dwar / 0 t he managenent
sop ¥R el n LT ind DRl b O Bl T arec.
[0080074] 28. ThHke methalobémbedioenird whareinhthectequedteframe

. t. f d. the. '
infRHER b B ol PR R R R R bsponae
frarheinchalee s CSI feedbackrdsponkewhibpanses G3ldbebveendhe tritintor

for oes, 0%(2076] 18. The net hod of enbodi nent 1 wherein
anldﬁz Fégé’u Y frane and the response frame are data
[0681anes. Z3007The hthodilvEembodiontb?2 whdyeih the KIS 1s wded fariat

the reguest frane_.and the,response fra :
leqghPpe PriTRR TR bE forag, calibratidn sha antddifselction.
[06%TT/ US2336/ 0TRSRBthod @P&ABbodithenThehawihframes trendoiiteddbyt

frane udes a

1.wherei,n,the reguest in dul ati g d
g R 0 A PRI SFebrritood WiTh R aSparlic RAleA AR}
coliek ticketSs anigheto fleadbpaider.Wwher eby the initiator

er at a Xt f.r based on.,the f eedback.,
08885 or" B, RS ele R bRttt nivhereld RrRE A A ted by
the @gtietor t6 thrFespohde apélsuanded &fith N@quans agmbanduhtre that
. response frame i nerated as a soundi frane,
is e p datarEanR Pith Fopch.the FRe R RERITER I at o
[008d] or matdeon [EShetiddofeinbédiment 1 wherein the initiator includes a
block ACK request (BAR) in the request frame.
[0085] 27. The method of embodiment 26 wherein the initiator sends a
separate BAR for a management frame as a part of an aggregated medium access
control (MAC) protocol data unit (A-MPDU).
[0086] 28. The method of embodiment 26 wherein the request frame

includes a BAR including two portions, one for a management frame and the

other for a data frame. .
[0087] 29. The method of embodiment 1 wherein the responder includes
a block ACK (BA) in the response frame.
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soundi ng frane and generates a next frane based on the
CBlI. [0080] 22. The nethod of enbodi nent 1 wherein the

%@%ﬁ%t frame includes a channel state inf 0&@{1&2‘3&/012335

PE&back request and the response fra
i ncludes a CSI feedback response which carries CS
[0es8 ween aOh e Thé mpthiod of erabedlimbnat 29ehspeid the reppager sepds a

sem%tgﬁk %n%g@gl%g gltaeﬁgé Yzﬁgeam gﬁgla&ﬁ'méoﬁuﬁﬁ%&ss

cogtabl BEAE) mtcmoidi_awwnﬁ&l\mgm ion. [0082] 24. The -
mﬁd‘;hod afs, e”?ﬁ?b@?#td o eM%%ana&tfzbaq;ﬁﬁ«emﬁa%gep%&dfrme

i ni t1Tat or respon are sequence
mda@araaBA isdlingive portites; one:ﬁmammnagﬁaenh frampmanglide piher
foi ga{aef% nder [0083] 25. The nethod of enbodi nent 1
Whef8i n* T Fanes transnitted by the initiator to the
[0090 ponde32. ar Fhemgileodoéembodimeat $ wdperain thereqbest fameris ar

i S._US frames with which the franes
m%\’l'émaabcﬁ?sgé:g?tr%}(wg{f%e% The net hod of enbodi nent 1
[0091r ei n 3%e [The tettodiof embédickent bwhéreduthe ASKonsedraagtis a

AR) in the e frame. [0085] 27. The nethod of
mé. o SFeC té‘ﬂm % %e initiator sends a separate

[0 f or . maAagwireless f reanenasicatiopar sysbémanfoaggerdgating

S Wl S B A D g

comipeisiign t he request frame incl udes a BAR i ncl udi ng

two port i on one managenent
ot her fd@™ 151 T coP.{i % tt) § reg&es am%et ?aht%afl&?er, and
e rrb odi rretmzb rdspodder eoﬂﬁgdred toeepd) admpomse(ﬁmhds theiniiadokin

reERP L b P o BRI SO RIREA SRS

(Am()\ﬂ*wﬁ@fom abmvmmmmpseﬂm ra;uesteﬁamat e BA for a

OBRGSS " B M =ritaes obPoretseth FOVhRRE: the Rt is

cobﬁ@&&}i tddendithe réﬁ?bﬁﬁéd‘raiﬁe withidi sient in2&- ﬁ\hﬁe epacing(SIFS)

i ncl,udes .a BA includi.ng two portions,

B e DB e JERRORET TR e TPRRBERE fof o dat s’

[00943"13 36. The system of embodiment 34 wherein the responder is
configured to piggyback the response frame on another frame.

ﬁ

[0095] 37. The system of embodiment 34 wherein the responder is
configured to aggregate the response frame with another frame.
[0096] 38. The system of embodiment 34 wherein the responder is

configured to send the response frame without sending the separate ACK frame
by default.

[0097] 39. The system of embodiment 34 wherein the request frame
includes an ACK policy field to indicate whether or not the responder is expected

to send a separate ACK frame to acknowledge receipt of the request frame,
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[0090] 32. The nmethod of enbodi nent 1 wherein the
request frame is a nmediumaccess control (MAC) frane.

0 . The met hod of enbodi ment | wherei
&g)s%iéﬁg’z’%?rane is a mediumaccess control E}A"Egﬁgzoos/omss
frame. [0092] 34. A wirel ess conmunication syst em f or

W]mrhbmhhe mespondepioemifigeredss safd the fewnm@mhaw@bow@?ma

a §eﬁ)afar g fAb?{ ho e rﬁ.{afr Ote'? in&&%%f %’f ﬁ%@Cf(?ﬁ?&% ﬁ%lﬁg gn
[0oesipond eao; aﬁi‘ﬁe sydtemr of Sapﬂmdenento?# Wwierein the regupst fgame
. t th

mrlgla gg?gqureéa i(?)rﬁlcl)m‘t?ber %I féi 13 Hﬁélcééa a Jegﬁgs@ n&e%tfhy n{lﬁger,

sen
WMkbl_soﬂieadgmndélt is coir@ﬁ)’ecf im a:miudm ra;qmbstadblﬁdg mmnberinahpt

of uest fr 3 T
eGSR T, e RRRREE fo i SPUe sn R pESLE Bdhlacd iy he
regeaeet fialnee. r esponse frarre W|th| n a short inter-frame
cing (SIF fromt
mﬁ@%ei ves‘hr heﬁ‘é&ﬂ%tg{n ¢ rez%’dﬁ%% W%lggelffﬁggg Et &% ©
ineluliex iarrmspor&é titne rpulmy el ke smhmxerwh@hen d}hé rrgsppe&,brt e
he res efrarre not h
"%‘?’9‘%' ?ﬁﬁgﬁh@rﬁ %90 %e%ﬁed% s ervgl%n spon@&]e
pertvd. configured to aggregate the response frarre Wi th
t her a [ 00! 8.. The s odi
[Om(gr ein {%en&gg o< 85’1 Of?egnboggﬁ?l?yg% gg;ef%nsgﬁae%lﬁs {hrarti
inglaaao ?s&]sﬁbmeto ggstﬁuwy ﬂ_lz_aﬁhdé ngdicdte ?haﬁgmtthe A@pogdemm
aul t e e nt 34
XRPL b ERALTS PO A R FIACC AFPRCAEr SBoEy
[ohogl d t 343 ndmatsgsﬁehﬁbmﬁbdaﬁme@ﬁ 34 hﬂlei'éiﬁriﬁe dsque'sfsﬁ'g.me
. expected to sen te acknow edge
includes gp W%%@éq@é%%p ﬁ?ﬂ@ catwhﬁezo I EORFESET Ty
adRedd MSUNDRE RS Bameith abthehgafesponder is confi gur ed
to send the response frame, w t hout se{nﬂ ng a s
[OAGH 1 r antd-on(Mpesystem of empogiment £y E‘ 8@2 %?E‘J,%
fid1l $A HeatbVB28LhARitiathearsiihb eé@peﬁd&rm@dxﬂw&ﬂ taéenm@ﬂﬁpre

the request frame includes request identity nunber.
P#cﬂiéﬁsdntadeﬂ\ﬁ@ﬁd’aﬁeé feane-paeing Bﬁﬁlﬁ?t ity nunber, whereby
ol g@n respgnde rTHe%y&QBfoT SibEHmeRt 3OThatdsh the E&ﬁiéﬁsﬁame and

tity nunber in the
the response frame are management frames.

[0104] 46. The system of embodiment 45 wherein the management
frames are prioritized over data frames.
[0105] 47.  The system of embodiment 46 wherein the prioritization is

performed by an explicit field indicating priority of the management frames.
[0106] 48. The system of embodiment 46 wherein the prioritization is
performed by hardware and/or software that treats the management frames with
a higher priority than the data frames.

[0107] 49. The system of embodiment 84 wherein the request frame and

the response frame are action frames.
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response frame corresponding to a request identity
nunber included in the request frame. [0099] 41. The
enbodi ment 34 wherein the request
ﬁ%ﬁ#ﬁ%@g&g response tine policy field to ind?@gﬂgmmmuzns
whet her the responder is expected to send the
[on@8jpons sl r affbe systediofdrebodimentddtwhereia thesiqges frathetande
tllgeri od. 10100 e42'tr '{%e system of enbodi ment 34 wherein
HESRPRY SR AT ™™ 'es a response tine policy
[0flogl d t 1. ndThakgstmhef éboditentr Hspordiarthe sequest freotemeid
tto send %rhe res ot?é? frame at tines that the responder
hepginonse framg a5 falgdrames, system of enbodi ment 34
[oM@r ei n 8he MagyRsEmif fibodineed 34deiserain the fHgaga fiame and
policy fjeld to ij%&gte mﬁg}her t he responder may
the 3e5n0 %a’?“ﬁ@r?@’;ﬁﬁ YRFEEHMEh anot her frane.
[0l 0MO2] 48B. Tmle%y%ﬁ?bﬁ)énélﬁimﬁ_ _dﬂlm&v]:&ﬁeiﬂrftﬁﬁ ebquebhframe
. aggregation policy _fie i ndicates that e initiator
et hoflation gad cofing @5@5@&?@8‘5? Fabestat bt Fegpiise rame
inBRAKSA MIOSYeadHaRRaAdhs Hiatof sRbBfAGR6E td@neRtdDhext frame
[0103 45; Tge syst em of enbodi nent 34 wherein the
basgd, gr the edhdgk t he response frame are managenent
[of {AeS. ﬂ@loﬁleﬁs?steﬂﬁsf SHBIdeRLR 3£ RREGNBAL réfuesh Sagien

. the managenent ranmes are priqgritized over data .
inclugdpgea trafiying spquept ang, thegpspanse HRIe 5 @aPeRstrd asd TavaAine,

£ridRe; ANGItRE tdilid Bk i ntiSured 6 &sbiniiRE clihn@Tsteehfofhitidd (€8T
Indlcating priority of the managenent franes. {0106]
frarg the peunding Enpmefand peBerRHER &G hasgd pp ghe CSL.

[oREd1or i tigRati qiel FsteREET QHREMEY: BANANRER RBGEQiest frame
software that tréats the managemant franes with a
e

inglugrep chriuslistate infrmetien (1) feedbanlreaperf @yl the respppse
frté%é S 2SO ARk redfo i carRes C8fNG&Needh (iR TRItRBSY

e response frane are action franmes. -21 WO
axbie/respoggder. PCT/ US2006/ 012335 [ 0108] 50. The system

nbodg4ren i 2
(AL ToCh g3y WAL R B S3p SNy o
leggtainewf bianemiidetianeformiyg, vilibration amdantegnaseledtiaane and
[0115] 57.  The system of embodiment 84 wherein frames transmitted by

the initiator to the responder are sequenced with a separate sequence number

counter that is unique to the responder.
[0116] 58. The system of embodiment 34 wherein frames t;ransmitted by
the initiator to the responder are sequenced with a sequence number counter that

is used for data frames with which the frames are aggregated.

[0117] 59. The system of embodiment 34 wherein the initiator is
configured to include a block ACK request (BAR) in the request frame.
[0118] 60. The system of embodiment 59 wherein the initiator is

configured to send a separate BAR for a management frame as a part of an
aggregated medium access control (MAC) protocol data unit (A-MPDU).
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the response franme are data franmes. [0110] 52. The
system of enbodi nent 34 wherein the request frane and

se frane are different types of fr
%%ﬂgfﬁ%gp The system of enbodi nent 34 wher e?ﬁ‘f/?}%}%/mzsss
request frame includes a nodul ation and codi ng schene
[0([ NIS) r egjuesTha rajsttebce of esgodiaertr 39rovhereinl thte tnitiatdEds

edb?gclérlgﬁgge ? |t|$tﬁ3r%|t%t nf| é%%@?ﬁﬁé%ﬁ

po‘r'ti&nss ynd &moﬁam@ménﬂﬁame&&d\the oﬁ:en fdrhedate framst frane

[ Iudesat ining re tand 0 efra
[Oé;g(ﬁer at - as e?é’ & A %nt ztiilr%d"v{l PI} 2’? e orr'r&?rsiz
coafififited s Btlide isibeACK (Bhalﬁﬂtﬂe re$hee ﬁ'afmr mat ion (CSl)

tOE%ﬁL”dt o1 ho TeyaYstet 16 pRBRATHE €2, ERaiti L BRI P

gmdm rgi s@na flﬁsépﬁﬂ&t@S}BA ol Hﬁnallldfgéhiéﬂe $raine harpngdrt of ahe

f eed nd t nse .
m%?gﬁﬁﬁ @9’ ﬁ§§W“:33@§ ﬁﬁéﬂkﬁ Enﬁﬂgﬂﬂﬁé Ties
[0%:1] _k;ﬁt Wﬂent trh;zaoe% ag @fnbo?ﬁ%gt he2 wa.sm? dbé xeilﬁaﬁaéﬂ is

e system_of . enbodi nen er.ei.n e i S,
conBseref o IS IR i R SBPLLa IREPS gd?ﬁ‘?‘%%%& portions,
oxreqbf b fnatdrant 8RN thes®thechot 8ldatd #3de] 57. Th e

st em of enbodi nent 34 wherein franes ansn1t

[Ot1 i ni t9%t ofhe systema of eabeslippept 3¢ whergd E%leﬁﬁ ‘ﬁn )

meGRe AHeEssTHRY ougkgs, counter that is unique to |
the responder. [0116] 58. The system of enbodi ment 34

[OARAr ei n 86: andbe syipmief embelimpnt 34 wherem therespopse frazge is

EesOoRtrvf pegdme th a sequence nunber counter
tE% ?s ?Jse?dfogmga?a ?aramss with which the franes

[Oams aggrilgboush. tl{ecfgmess@d qiraenipsaf dhe presenbhBYPHER ary
dégpx%% 1% &@fre!ﬁﬂ%éd énts 919 { QU8 goﬁlﬂm'aﬂsﬁé" g@chéfeature
ocC e [O

equest request frame.
o165 emiecagy by esndoﬂoemﬁmnbthe @bev\/g@mﬂeﬁ apﬁealﬁrh@%tﬁ @f ,
péfe?err@e%ﬂo%g&ts b %nsﬁ%ugc W?ﬁ{ F)rfvﬁfhoﬁt %@ﬁﬁﬁﬂﬁ@é
as par aggr egat e l um access
ambelemehts(of/H@ presettdowintivat a unit (A-MPDU). -22 WO
2006/ 107886 PCT/ US2006/ 012335 [0119]«61. The system
of enbodi nent 59 wherein the initiator is



configured to includes a BAR in the request frame, the
BAR i ncluding two portions, one for a managenent
frame and the other for a data frame. [0120] 62. The
system of enbodi mrent 34 wherein the responder is
configured to include a block ACK (BA) in the response
frame. [0121] 63. The system of enbodi nent 62 wherein
the responder is configufkdmso send a separate BA for
a managenent franme as a part of an aggregated nedi um
access control (MAC) protocol data unit (A MPDU).

[0122] 64. Th st em of epbodi nt 62 wherein the
respgnder Ajrget ﬁ%‘gﬁ?’ X ar}gﬁcﬁ dsthp Rn}mwtn&e

r eSpQAdfofd st f‘erﬁe BOn AFnitshiing sfakin PEPFA] on one
for a nanage frame and the other data frane.
[ 0128teigihg aTma)oslyesfrem of respdosd karén teqimtstvﬂ'meewrthwteecelvmg

PR OBl 3D R PR 4R e

fiAgpease frame is a nedium access control (MMJ
frane. [0125] Although the features and el enents of
t he gtiswding ajmyléplei ipputaneltipgeaipyt MEMQ) ahreng) egtheripiigting
S@gbodlnents in particular conbinations, each feature
el enent can be used al one w t hout the ot her
features and el ements of the preferred enbodi ments or
in various combinations with or w thout other features
and 2| emeheemgthod jof climdewherpinbraspepse frameds gegegved within

aé%o?@h&?‘%raﬁr%rs dci %@@gﬁeﬁﬁ?gﬁcﬁlesg%ﬁt hod conpri si ng:

sendi ng a reques an initiating station
(STA); receiving a response frame in response to the
request frame wth rec separ.at e

acknow e dE}e‘?T%'mhoflR ifplg S &%W ¢ figmeds Biggybasked on

mkﬁ% est franme;, and estimating a nultlple i nput

tiple output (M M) channel at the initiating STA
2. The method of claiml wherein the response frane is
recejved wthip

ort inter-frane s C|n S| FS f.
{ he hequebte Pethoa S ShT S RsER b GFossBRRing Ty pergeed ith
adoer FagRonse frame i s pi ggybacked on

5. The method of claim 1 wherein the request frame includes a request

identity number field to indicate a request identity number.

6. The method of claim 1 wherein the request frame includes a response
time policy field to indicate whether the response frame is to be received

immediately or within a predetermined time period.
7. A station (STA) for frame exchange between communication entities,

the STA comprising:

a transmitter configured to transmit a request frame; and
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anot her frame. 4. The nmethod of claim 1l wherein the

response frane is aggregated with another frane. 5.

The nethod of claim 1 wherein the request frane

includes a request identity nunber field to indicate

a request identity nunber. 6. The nethod of claiml

wherein the request frane includes a response tine

pol iacigceiver epnfiguied dp aegedvamEssheise timer iagpenesse o hgaequsst

to cejyv [ [.a oWt hi ' .
fre RAEELRH Al & TRt A HEEE LI ing
reqptw el equesufthmai amdn entities, the STA conprising: a

transmtter configured to transmit .a request frane;

and & Pacesgor oplgyiEe te SRNalS raelauktlaferlée@i %‘tla{er%%r(%mo)
chhf@e in response to the request frane wthout

recel ving a separate acknow edgenent (ACK) frane

acknow edging receipt of the request frane; and a

procgessor_.copfjgured to estinmpte a nultiple input .
Ul pi o Bk Of ey Efikiiias eogveriscoBRRusH W fospive fhe
resMBESH A BRhIEL §loYSinter FraaRiph SHE BSIFRPof BE @éq(Rstifhifne.
esponse frame within a short inter-tfranme spacing

(SIFS) of the request franme. 9. The STA of claim?7

whergi n the pense frame i.S . pi backed on _.anot her

frane "ol SERRIA S { MRS off SRR e B BRBR0R on
anbth@fRams. aggregated with another frane. 11. The STA

of claim7 wherein the request frane includes a
request identity nunber field that indicates a

Fequest I'lﬂi%né"h& Y%of r«]:? Ny whbfein Iﬁkeregr;rd%sg ffra‘t:rleaf.s 'Qgg{egated with

wherei n the Teques ranme 1 ncludes a response I-Ie

anp®ki iyméi el d to i ndicate whether the response franme is
to be received immediately or within a predetermnm ned

time period. 13. A nethod for a franme exchange between

conmyni Cag.0fT £Nif élh@? 7 @vﬂ@reiﬂrﬁfeh@&u&f) RS dfhides a request
receiving a request frane; and
identity number field that indicates a request identity number.

12.  The STA of claim 7 wherein the request frame includes a response
time policy field to indicate whether the response frame is to be received

immediately or within a predetermined time period.

13. A method for a frame exchange between communication entities, the
method comprising:

receiving a request frame; and

sending a response frame in response to the request frame to enable a
multiple input multiple output (MIMO) channel estimation without sending a
separate acknowledgement (ACK) frame acknowledging receipt of the request

frame.
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o

sending a response franme in response to the request
franme to enable a nultiple input nultiple output

(M M) channel estimation without sending a separate
acknow edgenent (ACK) frane acknow edgi ng receipt of
the request frame. 25 0 14. The nethod of claim 13
wherein the response frane is sent wwthin a short

| nt e f r dlrhe methed afcladn A8)wWhstein ke resppres framedfsentwithin a
hod of.c response frame
st S ARE abhcisfe G el AOELRRbRE [ooPoro s L o o m

13 wherein the response frane is aggregated wth
anot her franme. 17. The net hod of cIa|n113 wher ei.n the
requdst fihgraethed ofi glaim o 3y whireigtthe respaRse amR IspRigeybacked
&ﬁﬁgrhg Lhdicate a request identity number. 18. The
T claim 13 wherein the request franme includes

response time policy field that indicates whether
the esp se fra shaul sent., i med
i C o b THecehe b § o hser dhe FepBon, e ffeeregated

Wﬁﬁg}&héqﬁmﬂgane exchange between conmmuni cation

entities, the STA conprising: a receiver configured

to receive a request frane; and a transmtter

f t f t
Che 1P a et meth R BE Ftm 2 PSR AR, B g TG B e st
1dé}Hft§’Hﬁm6éY|fm tCinaRaR!la egldsiRh®) nuwibehout sending a
separate acknow edgenent (ACK) frane acknow edgi ng

receipt of the request frame. 20. The STA of claim19

wherei n the reﬁ-\lM Fclalmc‘i@f l?rgglrefd B cﬁ{}gt tﬁgﬁlc includes a

resp nse n-a shor

redpohfeime fpotibe fieRiohesindfcaREBvhelibr tﬁléh&slﬁifyée ﬁfamel ﬁbmldl& sent
wherein the response frame is piggybacked on another
imiegiggely 96 within a iedetgaingd tlmeaneﬁpgg wherein the
response frame is aggregated with another frane. 23.
The STA of claim 19 wherein the request frane includes
a reguestA station (STA) for frame exchange between communication entities,

the STA comprising:

a receiver configured to receive a request frame; and

a transmitter configured to transmit a response frame in response to the
request frame to enable a multiple input multiple output (MIMO) channel estimation
without sending a separate acknowledgement (ACK) frame acknowledging receipt

of the request frame.

20.  The STA of claim 19 wherein the receiver is configured to send the

response frame within a short inter-frame spacing (SIFS) of the request frame.

21.  The STA of claim 19 wherein the response frame is piggybacked on

another frame.
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identity nunber field to indicate a request identity
nunber. 24. The STA of claim 19 wherein the request
frame includes a response time policy field to

i ndi cate whether the transmtter should transmt the
response frame imediately or within a predeterm ned

time period. 27
22.  The STA of claim 19 wherein the response frame is aggregated with

another frame.

23.  The STA of claim 19 wherein the request frame includes a request

identity number field to indicate a request identity number.

24.  The STA of claim 19 wherein the request frame includes a response
time policy field to indicate whether the transmitter should transmit the response

frame immediately or within a predetermined time period.
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