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isrelatedt o a wwreless | ocal area network (WAN).

More particularly, the present invention is related to

a nethod and system for inproving responsiveness in
[oo0axchangi ng NARAGRIBAND SYSTEN FORIMPROVENES i n the
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an access poiANyTRADESH 1.6CRATPARPA NETWORK managenent

frames to conduct certali n nanagenent functions.
Exanpl es of the managenent frames are Associ ation
[000R¢quest, Associ at i oFIHeREIN SN VEREBEK¥NCi at i on Request,
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of those new managenent franes are called action
systepdiep tnpIovangresporsiYenese i exchangiag managemeah contggl or data
ﬁ,an?&r- 3R WA i ons such as quality of service (QoS)
ratffic streamset-up, direct |ink set-up, block
acknow edgnment (ACK) set-up, or the like. Exanples of

e action franes incl fic Stream ( ADDTS)
mo%quest , ADDTS Responsg,g%g%?gglJr nk Setup (DLS)
[000% quest In KR BOZ DO VEEANACh icesdkpaak@am oedgermi (SCTATG)e

(ADDBA) Request, Add Bl ock ACK Response, Del ete Bl ock
mangeenient framestie gordict ctainipapagesneqtdppdions, Kxamples of the
E xt Is a pr OrR,
el e o o SR T RER, PARR6aon S Rpsponse.
Reapsazpisal RegeestacBéaprodiatiore Rempensayt PodbecBeqiest and Probe
R Brovifdi ng transm ssi on node and channel information
esponse rrames.

[0006] The JEEE 802.11e extends the IEEE 802.11 standards with new
management frames. Some of those new management frames are called action
frames. The action frames are used for conducting certain functions such as
quality of service (QoS) traffic stream set-up, direct link set-up, block
acknowledgment (ACK) set-up, or the like. Examples of the action frames
include Add Traffic Stream (ADDTS) Request, ADDTS Response, Direct Link
Setup (DLS) Request, DLS Response, Add Block acknowledgement (ACK)
(ADDBA) Request, Add Block ACK Response, Delete Block ACK (DELBA)
Request, or the like.

[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
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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respode® 104. The initiator 102 accesses the wireless medium, which needs

some delay corresponding to the contention or access delay under the IEEE
802.11 standards, and sends an action frame, (e.g., 2 Mode Request frame), to thé
responder 104 (step 112). Upon correctly receiving the action frame, the
responder 104 access the wireless medium, which also needs some delay, (e.g., a
delay corresponding to a short inter-frame spacing (SIF'S)), 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
initiétor 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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responder 104 (step 112). Upon correctly receiving the

action franme, the responder 104 access the wreless
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[0012] SUMMARY

(0013] The present invention is related to a method and system for

improving responsiveness in exchanging management and control frames in a
WLAN. Aninitiator sends a frame, (action, management, control or data frame),
to a responder. 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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franmes in a very short period of tinme is desirable.

[0012] SUMVARY [0013] The present invention is related
woaow/weshod and system for inproving responsi PENAS3006/M12335

exchangi ng nanagenent and control frames in a WLAN. An
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present invention.

[0019] DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS
[0020] Hereafter, 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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present invention. [0019] DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENTS [ 0020] Hereafter, the

woentwmgisegy "initiator” and "responder” incl udeThisLoos®12335
not limted to a user equipnent (UE), a wireless
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Re %}@e H’ §&€8§J Efwerghaﬁglg rtﬁg g{‘eesgnf ?{x%nﬁﬂn Wit Bk des y%%d

esp on a conmuni ¢a responds
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fram@6UStirdl fedfRes Ueila éﬁia]ﬁe%ﬁ ¢hERALESThd &@qmeht ftdnd and the
responder 204 (step 212) ]J;oon correctly receiving the

respeRsedraIne apAY, Mlﬁeg%mtapew feamey. sendi ng an ACK
ket ,
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theHespomsaf Adian fﬂamqoheaeirimei paréol caespohdingeto an c3iF$ed The
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11é 151%5% 1is avoided and therefore, the responsiveness and timeliness of the
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[0024] Alternatively, the response action frame at step 214 may be
piggybacked on an ACK packet, another management or control frame, or a data
packet, or may be aggregated with the ACK packet, another management or
control frame, or a data packet. When 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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[0023] The responder 204 preferably accesses the
wireless mediumto send the response action frame in a

wOi20m/108885 0d correspondi ng to an SIFS. The i ni PCatUS2006/012335
202 then sends an ACK frane after a short del ay

to LR ANidttof PP SBR 65 1 Bapideriziie Te P batenaaf Binpalfctdgare
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[002@chani She QEWtﬂeéqumehxelnt butrare mbt bumited yo, e éeltaspbhmd hettK
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polify Rl B et iaem GoT ORI S FhpBRooBpepber feld and an
aggrmmmnq&ﬂlcﬁ %ld | Thé AICK 6l fidld (ilh&l'cé)tréﬂ |Wﬂétﬁé1dﬁ1e‘¥e§ponder
|nclug ction frame, (including a managenent
204mefls to o?‘ﬂ‘ pRelipt or aobat a frame, or the Ii ke) to
[0027]d| cat ’fhé1 @ﬁﬁés@:r {edtity MFhbAIGERC (féy a &2 aiﬁ%él%i’ty
t e|n|t|ator 202 may ‘'send a reques fle
4 teppense fragreeyses aMiMilac raoquoussit 1dequgaimﬁmm1d &rhose

annel st ate nf or mat i
Val‘%@t’ heditts bRk SRR iforfingl Phmbat abs the qogues; frame.
Altemammy; theneqaea 16@tﬁ§rtm@ﬁbe%@éwinrtﬁe r&PORSE frhfn My Y set
guest franme, or thellka, setting -

to atsﬁsclﬁ Wlllg? éfr £ r?ﬁPOPﬁ%fr@@ftﬁ}é sentrasafen; asdiosaibs Qagvlhdmmlhbe

expla@SPRO0RSta A Qb réinagipect ed to respond to the request
frame. [0026] The new fields include, but are not

[0038] i t edTeeresponsectime pohey Béldandiedtespdiathyr meebsbonaer 204

is e:{_pl%g?égstan%rgcg % t1'<astp¥)n Tafe t]; tl?e 1n1t1gtor 385 %&%d}altgﬁr, ISfﬁ(S)

or within a specified time period which is longer than the short delay, or at times

that the responder 204 chooses, (i.e., unsolicited).

[0029] The aggregation policy field indicates whether 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.



aggregation policy field. The ACKpolicy field

i ndi cat es whet her the responder 204 needs to send an
waChepatiset or not. [0027] The request identit pCHAWSH®E/012335

field includes a request identity nunber. A response

ane Ugss Si u ent nu fil,el d
00fce et ALK HonGE 4 Sdsen 67 Bicids AR 14 % nmanee
fraine, ﬂfe&bﬂmﬂ@adchémaﬁmayﬁlbd fpphdi MMY’DIU@QreT fgient sequence

igenti unI’?e leld in the response frang, nmay se
nurpge <§I§Téég-‘é| %H}lt}etqrfz%lésmegﬁwﬁe COURERE W%wlgéﬁpobemque
per%sfoﬂd@ﬁ RasSE BlH us\e@ eshrvhddast?utiRbaiiads ! 'aﬁ . r%h'—QoS-
herei nafter. [0028] The resEonse time policy |eI
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h .

fraﬁ%g %ldal l{; e?é)q%n ?Se({ ugi.\r%la':%&f %} aﬁze ﬁ cogng%r %}aftll% Hn%qrureeper

resp@{de@dAﬁdemdtwdy,l rﬁﬁl@@‘eniehg gﬁ"mﬁ §15%:1,0) )1 sedlabﬂced wingthe same
t t ha onder choo S

SN gquBter & § 3@‘1 %?é %W%ﬁ q18\Aggregated with.

Anéthd} GREAStMASE Iﬂﬁét ﬁﬂa%am@ @()2 21%‘ nheth6& Qﬁﬁésfé}uhg SNs to

send the response frane plggy acked on anot her  packet,
mapagergefie fearaes vare husechemdp abk exespomdern 284 may not reorder

e r ntrol t ta
map%%%? &o:fragﬁeys, 'gag%el%o pac 1{7ecP i%b? d:aInnOEj P used to
unambiggeasn tdefrftﬁ’_ﬁaﬁs siny fﬁm@g@rﬁhgﬁﬁeeﬁoﬂdetr Izom @hp agikiator 202

) en an DU s sent and al one, not rt of
is oy gGreq i Bpre eoriesft R ET B G an B Tpppecified
in RRIAC fidldS ua il Eh@ﬁalfeae{ckn%l e@ gp H?eg?h?etuﬁe Rkpieks.

ACK (BA) may bé used. CK policy is
[008Hosen Moth mﬂpeefésoablsn@@@ rta¢n st &@B}fgenfamaﬁemenmames,

the]c RUI@ :ﬂge%ﬁ 3%’2& n(}?'st(hgal\é?\;}by ber gnaf %!3’55 ted> és gan

seqgue ers he i ni usi ng “a
Altemagively; elsepafa,te BhRMAi(Spm&coMnﬁaumm(MPDéB maﬂﬂanageamht

are al o dfor broadcast/nultlc t fra sandfor
fraps may §%P9 Heotppaggeesats, (bgc gqntains 2 BAR

fraﬂ%@%%@tfoﬂ dWE8 P RS an ARG B BRI ndif g@ﬁle%ﬁagfe) SRREENARIY,
using a new separate SN counter that is uni

cecesp BT i oy e ctradettrotwans additiompbportion
T A e
portions for the management frame and data frame, respectively).

[0032] With respect to a BA packet, a separate BA MPDU for management
frames may be sent as part of an aggregate, (i.e., the aggregate contains 2 BA
packets: one for data frame and the other for management frame). Alternatively,
a conventional BA MPDU format may be extended to include an additional
portion to acknowledge management frames, (i.e., the aggregate contains 1 BA
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 to the conventional format and may be explicitly
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Anot her alternative is that the same | EEE 802.1ie

met hod of assigning SNs to nmanagenent franmes are used
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whenhthep pggegatednravageest rfﬁ%mﬂ%;baﬁé % JRIGSIEP (1B I}Sl’u&‘eg

aggitae%aﬁgg retA08hiREd FaQiks’ SHd ABR mﬁ[@}tﬁ][@%Ai tarfbe used

regate contains one BAR frame with 2 portions
(aggregaibﬂ)aeachnmgacknwfedgmg adxffedm‘ranan&ﬁenent frame or frames.

For SS3B55%  BaihdE MbRHBeb, fEAREC B and

the Q%&g@ﬁed&ﬂarwmmmdslhaﬁe seddéﬁc@ﬂ@ﬂhbgz&tthatmtthﬂmnﬁby
BA packets: one for data_ frane and the .other for

morﬁﬁha@ éﬁeﬁb@ywaw) e agknewlpdgpd o) (he samehitaap ppfgpother BA
frants” Bl'ﬁefcgé %ear(fﬁﬁgﬂqﬁgy Eﬂn}ﬂ GistElf SN faddichicBR@rned

portion to ‘ac ge managenent frames, (i.e., the
mareapgnend fmment a| ns 1 BAwith 2 portions for the

oof29° T 5T, SR el AR SRRCHA i A0

(TRQ) aﬁ‘&ﬁl@@ PiicludiBg aBieBRy fidlddesre dderiBéd ande:BARples Kadrsin.
for managenent franmes may be mad% sane ordgjcar?rl ar

Howey of 1 SboAd GRASGHLI P QLn S RGP s conbrol or data fraftes
ma)?)ﬂ%l’uﬁé ttiﬁééedﬁﬁ&z fitiad 14sbithrie HekpdsiviR@Ed af efd:lﬁir%;ng the

assi gnnent and BARmay use the concept of
packeimrtl ng sequence nunber (SSN) followed by a bitmp.

(0031, mowd ShE ST Qi SmhiReciint) 8 ol fatBlry 1 Thé MRQ
fralﬁf@'i'é E&id toeGeRMER feailRtk Horh % rﬁspdnﬂeﬂ2b4t The MRQdrame
0

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 MCS
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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BA bitmap is set to O, it indicates that an MPDU with
MPDU sequence control value equal to (BA SSN + n) has

waaboshieesss successful |y received. Typically, thecT/us2006/012335
aggr egat ed managenent franes are likely to have

e RABEES! P e RS RS Gt B R8T esponce

204 39 ¢kpedtd Rg skrd the MIFB tfeginé 1arthe spédﬁ@@‘&efaya&&ﬁ)ae If the
mul tiple BAs can be used (.aggregated) each

respoaR® SR ARy i sefi for armealicifech a fesrgerpop &he0b iy e the
res;FoﬁEe X f&msechat £hi&§g§}x&egﬁag4f&ﬁ§os%spm@ Q%éxﬁggtﬁ@ﬁirﬁwf‘ﬁeld

r egat ed nanagenent

majf b@mﬁsto f‘@aegﬂqd apae pmmmir@tal hatt” QA-MHDTJD, 'RERS-BEDU" or

" re n_1p5, ey, 5a0no e Ayt
Nop AERESEHIE- T e SRR igRo O oh dieih S 5 1P MBDL e
respﬁﬁaﬁﬂ}m& izl thel 1h£tiatbfl QOSNré ekp@ted te @esmbm @dMPDU If the

agg{n%g%preﬁgﬁég s i e ﬁ%&i’iﬁ?ﬁ @ha%epssmin%%\%%% and the
init{AG! 268 HQ Wg@ct@& ¥ édnﬁl tgﬁltl SIS EE Ll E‘RIFB baX g%ﬁerate

ereln. ver, It should be noted that any ot
an ﬁaME@cUrenth thcoacggr@gatmn tametificldos m;tmN@iA@seegaﬁ@@e the

resiiilel 2 Rt Bu HIRIFS. SEPROIBLNGREP 01, XShBNl B Hies

frariet agamyaltBrnalife, e hggmegation lﬂ&ﬁihttﬁeld ¢ghi@sincMdsd in the
feedback froma r spond r 204. The f&r anme i ncl udesf o
t

MRG, Gaghe b te W I B TReRe, ] S4ETPERHOR THAY O R forrifdns
respUHARED04 belFiia®r 288 RLAEEs éd ABRA M ifout 'h%lvﬁlg%%g)eaﬂstructed

aggregation format field in addition to an request
by thieethkr pertyhiavhis aggTegat@nlforma’eﬁd@KT@mM@ﬁ reiredsd niuiacates

et t (i.e., asking a direct MB
the?t fofﬁgé %sr‘ea?ues’t?d\ ACK (i.e., asking an ACK

packet). The request |dent|ty nunber field is set to
ei ther a rarulacL identity pnumber +f t+he MB ngpket i's

expect ed t[Bo% ondieldfirage Bery Freld fafommpation et i s t o
be sent adOuderen as ¢S Rgquestiffameasponse t¢ policy
field is det tal” m’rp%ﬁlﬁtmhpyu ., SIFS), "dellayed"
or "unsol ifeed~ +he—f-espenRse—t-e—petey—Hs set
to 2 " [Request identity num er

3 Response time policy

4 Aggregation format

5 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-



"imedi ate", the responder 204 is expected to send an
MFB franme imedi ately, (i.e., within SIFS). If the

woesaumssct i ne policy is set to "del ayed", thePCT/US2006/012335

responder 204 is expected to send the MFB franme in the

bbb AR Bt BRI SR i
sentf m@s PbssiblE®s uhbéllcﬁeﬁe ’M@l&@ﬁdﬁd’e t204 poliep fiekl isEeeto

mngp eg@i . 35%1%5; ?ﬁaeflayelciAowmhmtﬁ hppsé}? %Flog?wmat%
may"&ggei%g%%ﬁp RS- ?QW%t"NbDA%@f E&é ot " efich 61§er§ﬁ6n of

é responder 204 an initiator
the ACK moljsy diedd) the reqrest ientityrDuber fieldy éh%wpe@@ttmn pohcy

TN R i I D

be MépBhiedUBérein RbF Silaplicitpy Ten MES efeadbaAkMIENd 1ﬂcﬂuddseMCS
aggregation format field is set to No-Aggregation, the

respoggponder 204 and the initiator 202 are expected not
to aggregate the MFB frane. As an alternative, if the
aggregation format field is not included in the MRQ
frame or {BulyVFB HieldfframenBody dtieldatnformatign Hor|
per f or med |(@sleirhe r esOE Fleedakkdiramni t i at or 204
deci des o Its jown wWaAdKRPbliBaVi ng to be instrugted by
the other (party via fhis agqgreqgation forpatfigld. The:

MCS request | ntﬂ cat en.Reqnesttlﬁp@tlb’fmﬂl@bdlback request ed.

Table 1 [(‘GGC] Hre—iv Tty ||a||agC|n:||L fTtjane of
_category HT. THe NFB%B?F@Se%émgé’a{myelther in rgsponse
to an MRQ framal or | ESE R fo¥mat N€ M-B Trane

includes ¢qne or norelof an ACK policy field alrequest

identity nunbers fi el MCSfeezﬁmpohse time poli cy fli el d

and an aggregat+en .iu.ﬂ.m -el-e——adti-t+e—te—an MB

field, as shown in Table ‘& blﬁ'ﬁe ACK policy field is

set to either "No- ACK' or "ACK. " The request identity’

nunber field is set to correspondi ngrequest nunber

[003Fom t h&hrER R fearee isia monpgemen rmeef catesauiif- the TRQ
ol B AL SRR Rl P ESRE, 20403014 St

PPIOU.with sﬁéd?ﬁésd phyhabaﬂ)leﬁé' aitnbmneso TheHRQ) fraridincludes one or
atjon forpat field

oS SRS B, L TN S, s time

policy field and an aggregation format field in addition to a channel sounding

parameters field, as shown in Table 3. 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

-10-



the ACKpolicy field, the request identity number
field, the response tine policy field and the

wagoeagasson format field is same to that of MREETAISE06/012335

and will not be repeated herein for sinplicity. The

ncl.ud [ onse. . Table 2 .
e e R R RO it R T LS B RS anemigapd
rec¢iVe ahbennbR(pf thariika. equi res t he next transm ssion by
the responder 204 to be a sounding PPDU with specified

physi cal |ayer attributes. The TRQ frame incl udes one

r nore of BB POl el rde 'ty
gurrber fi eF%li,rMa reﬁpc%ﬁéﬁiﬁod&;sﬁa&%ﬁ% % A Ioé)ngg Sln
Coonarng Har el or IIf]‘&@KcP‘”ﬁ% shown in Table 3.| The

soundi ng garaneters

ACKpolicy [fielmIs STR &Sgic#e?g%y A bercR —or—ACK. *

The requesti_identity dis set to a request
nunber baged omtr ai esg»omeahﬁxéqrohcyThe responsg tine
policy fi¢g i {(SHES)}——delayed”

or "unsolilcitedt” Th %”@g"%‘%i’tfoﬁwaﬁornat field|s set
to " AMPDUT, RS- PP o —Tie
oper at i on lof thSc; ACKID Ilﬁ{:e\l/sé {‘gg ﬁaem @aﬁestw _
identity nunber fiel d, tTuble 8sponse tine policy field
and the aggregation format field is sane to that of

MRQ frame and will not be repeated herein for
[0038]npl i cThy neMlﬂ@Qﬂ@ebné Qf‘ﬂﬂ)&QGf Qﬁ‘ tp@ﬁgy fiéﬁl grequest
i ndi cates thenunber and type of ong trdin

identity) yamberrfighd, atnespenseiiéme gholicy ﬁﬁkhand mwe@t\m format
ﬁelt?%ﬁy PRSncltbed B ah&rkt ?ﬁ&ﬁl ;J[; 213 84 2 g‘cgi H%W}lfg glpe,

., oOne or nore o
modegrespartsg fraumd er MIME) manaeheqnmmme REMIMO dinhéBeshonse

b | uded
traria SOSR A AL Eeel Mg, & (Stidesdhaakstospaste frame, 2
cahhﬂdﬂmr SISRD TEamb Q%Jlb@a%ﬁ@oﬁﬂ&%gefefsg&g%éaﬁtarﬂer %rag%mﬁ

?hannel response frame ck réques

ant‘f‘?’%i’n‘%? ecilopspupdingFagvest é@mﬁasa afnfenms, sedeatmini fbecﬂiabbﬁame

or tRd Bkb). frame, a calibration sounding response frame, a
transmt

[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 receive chains 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-



antenna sel ecti on soundi ng request frane, an antenna

sel ection feedback frame, or the like). [0039] The
woundes/wesgsest frane and the node response franBCamns2006/012333

used for exchanging the best transm ssion node to

potigh gaAafied cinubA bR METIAVE cieifvianes oughris prosent

mvefn!'tﬂ)ﬁe THehRitfathr 862 Kté'sea%éﬁﬁéstfﬂb%@ﬁd QR’!I.*S; ﬁﬁn@m when
back response frame are used for exchanin

then@es m?ata tibe sent fothoresmmdan §04 pad seadoihecR TS merﬁ«l=2 to
the %e%l bx?&&tﬂo%sgﬁeg"% fr)%glﬁ gﬂ:g nﬁgl?agg?%a% Pb"ﬁ s @g&?péc@ﬂ)t of

onse fra |on purpoSes t
the Rﬂ?&ﬁ&md i3f12 ethenesporider BHdsamds a alndr—tceseaid/(@'ES')d'rame Bi6 to

i at or 2 and . the re
the ipiTiatit s CHTLE PRsE Joher SEeigat PPN T ARRERiving
the m@ﬁaﬁlesciee %é Uit FaBKOPE kel drat® A 8- MPEL BLO iAALEAINan
sel ecti on he initiator 202 or the resgonder

MRRGGNGIDE @@aed@asrﬁmywm BAR WPSNE330gBhe gtepU
320 R BB DO AR 200 e bed
onlﬁﬁhcwmwmﬂaﬁﬁdémeGMCEbr MVWPDUs in accordance mnth t he

t .
002520 st Bt PR B AR e

ACKotlrféere ek 9011 Reret8 s RS ROFR MMPPRENGS4d WethShbsending

frame 312 to the responder 304 using a basjic rate
an AGK-taggknemiledde papiptdf the MR MMEDH Y3280 thhe rrgpynden s
senfibs MR IBI0 R n R B DY SRt o
acknowledgg regiited tMaMBDW&Z@b andeends the AMPOUS3 24 waieg

initiator 302 generates an A- MPDU 320
=HL§#%ﬂE§Q§§ an MRQ MWDU 320a, data MPDUs 320b and a
[00BARVPDUTEE Ogitialfye3o NRBleS 2Re | MFB ITPIHD 3248 nd selects an

aggreggted PPDU ( A- PP 322, which is generated based

optionizedh MES NpMBcarianee faigh (thyd6CS| fredhacksineldadnin Heg<MFB

MU e ThE 1lpl oY o MR e AMEB 58 g e tate
MPDIUdRR8a aeiaBAR MIPDACK28l0 and kerodsl ie dgimgraacAiRRD G330 véhose
ratewll:\s)(%p%{z)gd %%ggd Ol’-lr ﬁ?e W&%Qﬁgcﬁ q14’he responder 304 then sends a
BA 332 in response to the BAR MPDU 328b using a non-aggregated PPDU 334_.
After successful transmission of the data, the initiator 302 then sends a CF-Poll
END frame 336 to release the TXOP using a basic rate non-aggregated PPDU
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 RT'S frame 412 to the responder 404
using a basic rate non-aggregated PPDU 414. Upon receipt of the RTS frame
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generates an A- MPDU 324 including the WwB MWDU 324a

and a BA 324b to acknow edge recei pt of the data MPDUs
wG@20is/1ars86 sends t he A- MPDU 324 usi ng an A- PPDUPB2AIS2006/012335

[0042] The initiator 302 receives the MFB MWDU 324a

I m MCS | ordance with the_
415 PEARRAE A0 Shgaa T e AR opa a0 mene a basic
rate Abhiagbtdcad@PPDPURL HS. Qﬂ‘t&%&&@fnﬁhm f?‘é&g 176! tdiDiator
40anta MPDUs 328a_and a BARMPDU 3Z8b and sends It USI ng

genenobes )2838-MEDAL 428t mcludingts ARQMMRRY 4204, hen MBQ

nteoter aRbeVE eI AR a0f B A0 Rez0 s
senppBg3Bvaggbgated PREIE 482, ubhich &geriesaiedbaséd b8 be s MIMO

Hgfju 'Iﬁb tor 302 then sends a CF-Poll END franme 336
ancto Fel'easE the TXOP usi ng a basic rate non-aggregated

[00PRDU 338indedBé ACIEH@yiekdSHTINE TRAPMMPDEXEITY Hdkhe MRQ

400 for exchangi ng packets between an _
Ml\ﬂ?ﬁﬁﬁ% apRysetsiedNg- pBredeaspader dihdiractiAsomBUm (NGFB

VDB [ i: 5 - far, MVP in .
M accor d a%glgh%&tlﬁ Qﬁ%ﬁ% %gsse g%fawlg ﬁagéqé {0 &i§ ].mcfﬁgggﬁ regeapioet the
MREMMBREF 42¢fs The REPohdarddMgéhashan drhaMPDRJ 224 alcudifg

t r espopder, 404 and sends the RTS, frane
the MEBAIMEOU Dfin R Bl ot endp Sohong rsgunding A-PPDU
426noregggsted dydte RRIUMMBPD R0, . ecei pt of the RTS

amsg? ?}Ze_responder 404 sends a CTS frane 416 to

f > A
00441 | n ihﬁt igitiatgy 402 Haem rBesives the sonodinggEPEJAt46 and
tiRERbS didhnMila8d ilfGESit BT Al @g
* 1i nitiator 402 generat esIHan %@%% | né‘]nlgo? ﬁé"%RShe
estigpgied) CRIois, used RS IVVRDMIBAD [paramieteryRRUsadARRsdAhfahext
. 42.0d. e -A- MPDU 4 i i_ng an
pacRl ML IG5 Mekoes e MeR SRt 248 rgrpctects an
optinsised MR woecrddatewith MIFFH ©4dlinunsEid e MFB MMEDJ
Al BI icyfields of the TRQ MMPDUA20a and the MRQ
424&%@' & iattiater 103 gencrgies aitpshers QoMY 4884 intluding|y TRQ
MMPIOoRe, M ST RMEB e Rou 190k 18s2 280 RARMATE
to acknow edge receipt of the
428d and sends the A-MPDU 428 using an A-PPDU 430. The A-PPDU 430 is
generated based on MIMO parameters and MCS optimized in accordance with
the CSI and the MFB. The responder 404 receives the A-MPDU 428 and
generates another A-MPDU 432 including an MFB 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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VMRQ MWDU 420b. The responder 404 generates an A- MPDU

424 including the MFB MWDU 424a and a BA 424b and
weemdbs 07486 usi ng a soundi ng A- PPDU 426 as requeBCeaSk6/012335

the TRQ MWDU 420a. [0045] The initiator 402 then

receives .t nd PPDU 426 d t o h I
144 ¢ Seleni g PO PR Pscip Reanon SRR BT I BEDL
[004626. Theioasd 5RbRY ab¥xehiDlar§Osrobsts 500! ot @ﬁcﬂ\ﬁrﬂgﬂlg packets

paranmeters in transm ssion of next packet.

betweenanaingiiaton 503 pod aresrandes 5%@&%@@1&%@4@%{!@0@

spefieEhd RoHCRIb ReARAPITR b BRRESE 0T il Ho@ih Mdntion.

The4fiRiagens0hpercratestancR TR ARRS 128hem therdiing dataRpedeRDLD
428 2 t 428 R.

the FispondSBa0 BT BRI AR TR R S 280 JBF APHRAdsE pbeine o

basit39te Ao adoRBRHBODUS5 HENEhah e6telRSTThe R Mdme 512, the

paranmeters and MCS optim zed in accordance with the

respogfendlt sansls grET'S ﬁ!ﬁ@%@@d@ﬁbé nitighor R2asinga bagc ratemon-

L o e
gensmﬂ:@lsg?.mn MWEIF.)MM 57hend Bertdisféthe éi;/IS%QZ\r’fmU\gétQ ;Ish;g a basic
ratRCRERErind D Sfre TP R o B B THGHAER V2

alsofreMBRMed 36 A-NIPIUTi59a ifataiddRidde MBDYWsBMaanBARBNRIMPDU
6b and sends it usi an A- PPDU 438. The A-PPDU is
524h andrandiisradIP N SMi o ARG o She franpBG -Gt e BPDU

522;@539% &3 A%f@ﬁ%ﬁ@ 1Bk %%&gat%@\%%ggd Gr'a BRdc AV Bua

espon en se I'n response to
defadieMEAR MPDU 436b using a non-aggregated PPDU 442.

001 71 ot fies petiné S5 TR BURPC @20 uisdishoriaf pot disesty

sen&é"ﬁm-ﬁ%% MMIWIQUEB%&ﬁltl@odt%bﬁdmg%rﬁ@ms@%ttﬁd A@?Dbbli’cﬂw&ield
0046 ure shows an exenplvgjl{rti(l process 500 f
Hap

of thg MRA %Hcﬁ?@t@ setallerh @l i 4t Bhloasone B TROP, the
P R S ARt e
MPDMs f24send sendetitd BA. 53heftenRIFStfoom3b2 tyeronistion odithe

PP]S%%.‘:IOrl?qug g]h%n@g%rxleéa g& f’P’DiJ gSQ.at ato be sent to

[0048] The initiator 502 receives the MFB MMPDU 528 and selects an
optimized MCS in accordance with an MFB included in the MFB MMPDU 528.
The initiator 502 generates a second A-MPDU 536 including data MPDUs 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
ackhowledge receipt of the data MPDUs 536a 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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the responder 504 and sends the RTS frane 512 t o the
responder 504 using a basic rate non-aggregated PPDU

WO 2doe/10sn recei pt of the RTS frame 512, the reepasa®es/012335
504 sends a CTS franme 516 t othe initiator 502 using a

basj c rate nonaggr ted PPDU 518. ter M th
packeRchiFieRt A5 EHARIE B3 Tt GreReBac At e Sn R R teh 38
ACK\MY s pdn énsks RBNCSK FahVRVIMRIA in%eEordahetgvith Baspresent

rate” non-aggregated PPDU 522. Wthout rel easing the

inveaR, Thewnifiptari6dlgensaiesan BT§drana b &3 whgn Abaneie 2 gata to
i ncl udi

L L T e

usingRIbAER Pate siongagpregdatBRBPIHY & 14WHipin recegermérthe &I obreoe

612,,%.33 Zng%%}snrggq é\]@%@d rgjlf%_f: , é‘lggglg @1{; é(g%ﬂsing a basic

rate Aoh &Gkl 36NPPDIUNE1 VA1 AVIREM v ingd eI O TR fhnie®16] the iibiator

ACKsince the ACK| O|IC¥ field of the MVPDU 520 i s
602 generates NdFR@:IMWﬁ)Tﬁ 680 and pends thg THR U ¢3{busing a non-

f -
ceaieB R PR, SRR B IEh, R TRiRiter 60 AL RR
MRQIMMPIRUFE24 mnuh senelst tha MiRG MMPLI 624e afPDBRIESOfromi thy
a non- .534. [0048] The 5t
tran PR e KB AIPBL 2R be e L TIN0 S rged the
samMBXOP 86 &atid861B02WehBradss MB MPDIUEES inchudiryea 448 MPDU
MMPDU 528. The initiator_ 502 generates a,secon - DH
628530 A RAT MU G26h anABERdiDe4 DL COAREHRERR SIHDY a0
Thek! ﬁﬁ)ﬁ%%Osig %gﬂ&a 'dgﬁ&%d%ﬁﬁo%ﬁ}%gh@péfapﬁ%éﬁ a \IBER:

I'S 'generated~base asi c paranmeters and
MC®ptim zed in accordance with the MFB. The responder

4 th sends BA 540 to k hRL of t
o0 Lo SN e LI ST B B
MMPPAS 895 hll cbhé$ed $ MEBMNPDUE6RAR] sédt it tald eu@disbdA-

sends a CF-Poll END frane to_rel ease TXOP ing a
PPIN3 654 a5 secestrshhyabe R NP PREERE Aince Hiesdy Rmoliay Gelgs of

& r G240 £ -ACK, th

respoRdpo6dikdireéily seidsguaM PR MBIRDUN63thwithout sending a separate
ACK to acknowledge receipt of the TRQ MMPDU 620 and the MRQ MMPDU
624.
[0051] In the same TXOP, the responder 604 also generates a BA 636 to
acknowledge receipt of the data MPDU 628a and sends the BA 636 after RIFS
from the transmission 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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ACKpol i cy specified as No-ACKfor the MWDUs in
accordance with the present invention. The initiator

woQdegersss at es an RTS frane 612 when there i s BCUAS2006/012335
be sent to the responder 604 and sends the RTS frane

vis 5 ASEDIE SHZoP BRhF seme TRORS the Sr et G0 lsmsmprates &
secodd@ MROMNEPINT 842 an@04nd e RdFtd FIFS 52 He Qﬂeﬁasggssg the

initiator 602 using a basic rate non-aggregat d P
A-RHRU 642 wsing e A-TPRY 646. B1® i thesapiesTXOR, thevititiatar602

s the
R SRS L B s S R R She i
and sinds shoA-MOD 649 afierRIES ﬁﬁnftrﬁﬂ&i%ﬁ?&ﬁl%@mg 648 ﬁ?ﬁlg
6 | romthe transm ssion o
an o EP TR T K PP S 55 05 thiasn speriedbased o MIMO
parafteREndIRAON S ﬂiﬁﬁiédaihoéfccm%ngéaﬁf%aﬁﬁ%@%rﬁi MeRe R
[00|§%ﬁ| udi ng a data DU 628a and a BARWPDU 628b an

ds t ABexesmmdes 584 yeceigpsdhe AcrmOTRAMMATRU A4PREI the

H i an a
=GP SPGB B2 e Rl MR SUABPYEES: B0 o
theMNIPIBUNEMDDAR 652 hesindR@Q Ws&%diagdw@g?gg aguﬁg 3%1 glgé%same
L B3R T et S0 B e erapt o the

dathiMPDEsH48ahe dTRQAMKOEACESE aad fa%ﬂ@%h@@@&' ;‘iﬂﬂn%
[an%}f;, toSNo-ACK, _S?Se responder 60% directily sends an I\/SB

DU 63%tetireerivingsvasargnd squpdingt &-PRIKUt 654 ir;]cluding the

i . MVP a
KA SNPPERS ey 0: BERADER 050 80108 g
basefl 9o the meraVEEB ind@ad&BMm tle MESMMEODIE 662C ﬁ?}ﬂtin?flati)b §02
e TR SR R R SR B S S8
670bemdagad cgalthedPPIP BB 70l R nK@mUiebh%Rfcﬁgqg{gg%gd

recei ves the sounding PPDU 634 and esti mates '
bas‘c‘a‘g o Paragetmpangzan MES endimiretddd €8prdanceswith the

upda®éd CSI and MFB.

[0056] The responder 604 receives the A-MPDU 670 and sends a BA 674 to
acknowledge receipt of the data MPDUs 670a using a non-aggregated PPDU 676.
After successful transmission of the data, the initiator 602 then 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 to accessing the wireless medium. Such prioritization

scheme is applicable to all action, management or control frames that are
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setting M MO paraneters in transm ssion of next

packet. The initiator 602 al so receives the MFB MvPDU
wO3Meantkssel ect s an optim zed MCSi n accor dancePairis2d0be12335

MFB i ncluded in the MFB MWDU 632. [ 0053] The

initjatar 602 ge tes a.secondT 40 and sends
proosed B Tms eI ISP e Nt RS epg Spd R g gent
fran®Q2: R0 I6r SAASHMEH M08 EaBadREh ML 4dedback S0 Mobde

after RIFS fromthe transm ssion of the A-PPDU 642

RequestnifodeRasiopes) MO Change] Request and M1 Shappgl Response,
N 02 generates an A- MPDU 648 i ncl udi ng data
MR@PB&@%%gg)énd a BARMPDU 618b and sends the A-MPDU 648
[0058]t er RimBodingemts r ansm ssion of the PPDU 646 using an

- PPDU 650. .The A-PPDUs 642, 646, 650 ar ener at ed.
008ced oh M ASTEFEIRER SPEmAREaRi RS A e S BR ety of
comBEERELARIC Bntitib 4 hBetBoll BPEnhAaciHMeBrespOiiiddnelaf a frame

responder 604 receives the second TRQ MWDU 640 and
exchangedietwern WROUNREDL0BARtHIRS, theiee ORRIEERSFid MFB
MVPDU 652. : | cond
soundi n%ggﬁﬁg%%ggim%r%lg S%%%ﬁ%‘%eg?%%&f ’2%%% nder
604 al sihegesmpmdbeseralifid\aGeonse frakrednitbel ipgtintaran pesponse

t he dat,a. MPDUs, .64 d ds the .BA G5 '
to theoligei leie SAPPDOPREBE SRS AP R RO L grame
for S@&RRde gicafptAf BIRDkbfifedt frasleudi ng the second MFB

MVWPDU 652, the initiator 602 estinmates CSI and, sel ect
(0060 NCS Basedhsmethed abombabiment | IRASEPABE FREDIST RASIRS

ol L LR SRR R0 GERASIES] AP SARL pe
resfdndetr hecetVeAtMPDEEDfMasieng an A- PPDU 672, which is

ner at gd based on.M.MD.par ter nd, an.
[Oo@gti m zed i ecéﬁ?@gﬂcgfvﬁ]?ﬁo e pgawlelare&%l 16 FeRpagder
pigheR] thehespasRaraias ofQhotleadiryas. t he A-MPDUG70 and
sends a BA 674 to acknow edge..receipt gf t.he data
[0068DUs 6%0a Bt gnethedn Dﬁg?jqag@d%n@&t Duhgmein g gesponder

1,551 , the initiator 602
ag@%ﬁ@%@%&l se S%J%E%g%?? ﬁﬁD%?tgﬁgf%%@t o rel ease the TXOP
[0068ji ng abbasiThemethodwembodinemps flachepgiblhe responder sends the

response frame without sending the separate ACK frame by default.

[0064] 6. The method of embodiment 1 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,
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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680. [0057] In accordance with another enbodi nent of

the present invention, the action, nanagenent or
woamieriofssbr anes nmay be prioritized over data fPam@s2006/012335

Such prioritization my be achieved explicitly through

designateg. field i.n the action, nagenent _or
[006&) nt rol® f r arg® IB?&}Oﬂ'p‘Pfit %@P?@qﬁnﬁ ]a%ﬁ’ﬁ%ﬂ;ﬁ’é’ Fgfuest frame
incld¥st ¥eSpdr¥R! BARNpAIdyOReldned ihdieafeS whetle@ Nthenbepgada@nis
or control frames with a higher priority when it cones
expectesl tocrendsihegespanspiffame s@mﬁé‘m@fﬂ OISRy 2 @ﬁ}&qaﬂf tige
perig,a:'herre is applicable to all action, managenent or
control frames that areproposed by TGhSync or by '
[006MN SEpax.t i cTharingtiodt dbembadiment Iamhenmsinagdensaguest faose

. Lused for transm ssi.on f eedback h | .

incly G gn AERPOTSE, Gme RO RBILLS PO "RBISnaE, HpgEser s

expdebailenRaHH 98dpoRBE fM x tThARE ¢hatRdeRessehdeMBdosERQ
franmes). [0058] Enbodinents_[0059] 1. In a wreless

[0068brmuini Wat i dhesipsthad phembediseend btheapin; theprequest frame
incl&&émla%%éé @ioﬁnﬁaélgéyfeﬁeldatonﬁ‘f 10 WhetRBPRRE ir@ébonder may

Fespons SS o rane exchange between
aggrgatantieaatparse drame weth at leestnetehmbtbenfyainei ng: an

jnitiator sepding.a,r st fr 0 a [esponder. an
oodsL | 2L SRR MBS R b SRR o iy
field #Mdidadéhat thd @$1940% antl @hé RepbRdstast ekpevted w dehduhultiple

sendi ng a separate acknow edgenent (ACK) franme for

paclketk i alredegedgniardeape spreingéREuest franme. [0060] 2.
e nethpd CTapetolel i il §2RRHESH F8RSna

[007@&6 res{)%nsgf}?er ane%\t}m%t?ﬁlﬁlﬁaa sngrlpvlitlén}?tert?lf%r ane spf)aci ng

the ¢t&ipbfige fraonm drhandnagenidudtfrarhes.r esponder recei ves the

00505 . 2% OO o FOSEAT Y e EROREL B
frarAéO4ReridritEa. ovieP @68 frdmethe net hod of enbodi nent 1
[OO'Z\;\&ﬂte Legﬂﬁ.ﬂgr’fﬁ%‘gﬁfoﬁroﬁ%ﬂ ro%%%ter?i? 1§ Qv%e{*eeilsi%ﬁg %gio];irt?za ion is
performed by an explicit field indicating priority of the management frames.
[0073] 15. The method of embodiment 13 wherein the prioritization is
performed by hardware and/or software that treats the management frames with
a higher priority than the data frames.

[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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[0063] 5. The nethod of enbodi nent 1wherein the

responder sends the response franme w thout sending the
woeepwriatsse ACKf rane by default. [0064] 6. The neChw8205/012335

enbodinent 1 wherein the request frame includes an

pol i Id t eth r_not,.th
0078k Pon el | TR inbonce S BadiiRnt o vHer 8" s omest, frame
1nc11.ﬂfdsra%b@rﬂﬁﬁofl aa@icpdingkclidifie (MQBEEIqubstaR] thahespthiﬁe fﬂame

esponder sends,  the response. frame w t hout ndi
mchs«zag /f@éhaa%évww e Inttiater gangrater aderh e bised on

I&ﬁ@ ifield. [0065] 7. The nethod of enbodinent 1
e|nt ere uest frane includes a request identity .
[0078Unber Zli. el tl‘hEOmetimdcd embodismnsst whieeini the reavissl frame

A 08 S BR B PSS PRI douncing
franic GIRSEhy ﬂl@ﬁhitia)toflémﬁﬁditeb obanikAdtata 1ﬁibﬁnaﬁq11 eesr) from the

frame. [ 0066] 8. The net hod of _.enb n wherei n the
soulrdéaeéermw enqrafqfReRes F%Ieﬁbﬁ%io ﬁﬁeéﬁf icy field to

[oodopdi catg \mqtﬂa%e%mﬁ Bﬁéﬁgaﬁ%eﬂm SHRe6 e thd Pec?ﬁ@@' fitahige

response frame I nmediately or within a designated timne
1nclp®:sr o dhajugd 6¥3tednfoTmation: &) fedbadkorianest and ke respanse

e T TR i RAR B B8 i

and $B8dedpaadaesponse frarre at tinmes that the responder

h 0068] 1 h d di
1008i1e  r ecéibst THeamEton of GaBeLRent 3g R RUReg ST e Yo BF Bt
least 8né Bﬂﬁ%ﬁ%ﬁnﬁ’%@w ﬁfmﬁﬁg Ja%?é?ﬁ?&? AEndBYtaHE KUatRnt he

response frane wth at 1east one another frame. [0069
[00821. The2et e meth@drbﬁdmhedrmem lwkgreinframes transmitted by

the gﬂg’ra?%agol tglg 6§0| I Ié %{éeelse%( uen%j & %@tgls Sé%%tral‘ehfeq%}{eh&é ﬁ'ﬁx%rber
coulﬁ)bgg 513?151; gﬂn%d mmed(sjpmrder fr grre spac ;qu g (R FS%

e ne
[Ooé?’éq uest2&r anefRet tll"%é’f g@?ﬁ@‘?ﬁ%‘ltf ‘["ﬁ’:&g B’Eﬁ‘é’g’é‘ﬁ‘ited by
the {rﬁﬁﬂ'ﬁﬁ' to Eﬂ@ge%%)oﬂtﬁer at§giBhQRAGyieh a SERRGIEBIbEL coMMRERThRt

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

[0084] 26. The method of embodiment 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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franes are prioritized over data franes. [0072] 14.

The nmet hod of enbodi nent 13 wherein the prioritization
woopanfsss ned by an explicit field indicating pCTmS2d0$/012335

of the managemant frames. [0073] 15. The nethod of

odi wher ein,t i 0 ati.o er
1008F] e Sy o e perhou B cifpciieRE P 1hatiR Ph ReREdeR Lt o
sepdrh i BA fod 5. hahaBb@Bat frafeisid yart bhan hfgregated heditmbaccess
[0074] 16. The nethaod of enbodi nent lwherein the
contr@d ) prokege! daid yiE (4-04BBRYe franme are action

008f9?1ames 31, OO?I?Je Iﬁgthoag)? eﬁﬂfoaﬁﬂe&f 2SRRI ARAL rdWhaEe! ﬁ%me

e request frame an response frame are control
1nchftd@m§EA ifdodBle tH® poftiensyend o aghanageseinidrama apdths gther
uest frame and the response frane are data
forq‘a%tﬁ!efea 0077] 19. The nethod of enbodi nent 1lwherein

[oogome r eest Thean®that of émbodigsednsehdreiitheakqueltiffaneiya
pes of franes. 078] 20. The nethod of enbodi nent 1
‘i)\)h@r?é’ic?ﬁstqqé 1ob fg8mgve i ncl udes a nodul ation and

foogagdi ng %Qﬁ%rh@fﬁg LESHBSdinARY 1 R rE8IRO ASPohiA Bme is a

i hcl udes back, whereby the initiator
me dg;emacaeﬂszoatméﬁﬂAﬂMrméaased on the MCS feedback

079 . T thod of enbodi t &g
[OOélzzque]st:%#rar@el‘gﬁﬂﬁg‘%soan{% 7 :{r:gnre ues 3 El%lancmg

respo@Sivenss dfadriné exdiange Béiﬁ&fbeﬁ%oﬂm&ﬁﬁﬁﬂnmgeﬁtimthe system
whereby the initiator estinmates channel state
COmMpRFYP¥ati on (CSI) from the sounding franme and

gener at £3i:8ti ?ﬁ%tcoﬁﬁﬁt%dk%§§&gd Rediet ﬁ%&ne {0QPRQborder; and

The nmethod of enmbodiment 1 wherein the request frane
i ncl udeizllea‘esmdﬁemlémed tcrﬁe@dwmesmnse f;sn:)e todbelpadrtor in
and th

res ST o o AR SRRl RS 5D, R oEEARke
(ACR) €rares pandehow]<d@ ikl rezapt dhheneijhest feeimenbodl ment 22

[009V\?IHer e n t he T%Se S}Irssi’:erlillsgfd em%odlment 34 wherein the responder is
configured to send the response frame within a short inter-frame spacing (SIFS)
from the time that the responder receives the request frame.

[0094] 36. The system of embodiment 34 wherein the responder is
configured to piggyback the response frame on another frame.

[0095] 387. 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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| east one of transmt beamform ng, calibration and

antenna sel ection. [0082] 24. The nethod of enbodi nent
waeherierssef rames transmtted by the initiator POTHIS2006/012335

responder are sequenced with a separate sequence

e S B L el 0 ERRRT R ARA
a sep&rabs KIOK BArtYortlHef it id iﬂd@&a@éd b9 the ACIS pelidiefields e
sequenced with a sequence nunber counter that is used
[009Bbr dat4d- f r dhessyirtern ofembedipent 34 feherginotheyFpavigsh Bgme
4
05 o TR PURR POl LG EJd e
Whereimmweép(mder if @ﬁﬁéﬂlreﬂ?bo ifitledere requbsb ideatisp mlmhﬁfr 112@16

in the initiator sends rate
respfas St CorpRyndats bo paritet SFBRES e Sekdied fn the
requdgtBafecontrol (MAC) protocol data unit (A-MPDU).
q[9 086] 28. The nethod of enbodi nent 26 wherein the
[00 équest41r r arihe Fyskeraed emhparment Bhavhryeimbhe, spqyesh frame

1nch?(ﬂe% Bofefggg%]nﬁggenﬁ% gf ﬁ@@ ggq{g it Ylieherd Me PeGRhAer is

enmbodi nent 1wherein
expdchel tesqauhtler réspotsedesmea ipnpediatelikor Bijhinm désignated time
16\ﬁsponse frame. [ 0088] 30. The nethod of enbodi nent 29
'erein the responder sends a separate BA for a

[010@}n agenent MRN8y sésm df Railoddheat) 349@1&@@@1 elde ﬂaﬁie\simframe
access control_ (MAC) protocol data unit

inclpderg 9] responsehEme PRt Seldhe datdicatn “ﬁ@ﬂm‘eﬂé“r ﬁeﬁm@der is
expéc%gcpfcpsc‘e%df R TRspdich e B Bfile g‘%ﬁﬁ@ﬂg&tgﬁts%&é? rchb&s@§

a nanagenent frame an a data
[01G1anme. 43090The3dystd@herfranlmiimeht Sdwblérsimthd reduestiframe

) e request frarre I S ces ont.r ol

inclpylga e TH5 68 B85 Pole Rl Fo i rete, B DRE DS ZRPRPeR, may

aggu]gégﬁté BRPRREEn I P e vatIRanBiliok taats; eSS control  (MAC)
ramne.

[0102] 44.  The system of embodiment 43 wherein the aggregation policy

field indicates that the initiator and the responder are expected to send multiple
packets in a reduced inter-frame spacing (RIF'S). ‘
[0103] 45.  The system of embodiment 34 wherein the request frame and
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 34 wherein the request frame and

the response frame are action frames.
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[0092] 34. A wireless comuni cation systemfor

enhanci ng responsi veness of a frame exchange between
woansua7ssat i on entities, the system conpri si ngPCas2006/012335

initiator configured to send a request frane to a

responder ; d the responder copfigured to send_a
[0108¢spons??-f r ﬁ@ S?’Sfteﬁéo 1&Rhq . Rt $‘£1W?‘%’%eb‘bfﬁeereﬂﬂe (%ﬁréxme and
the FEAUASS frgmr&%e%mmraﬁl%&dl ng a separate |
acknow edgenent (ACK) frane for acknow edgi ng recei pt
[0109f t he Flequddte systameof niigsidhest34 Wheredy thewenoést frame and
enbodi nent 34 rein the responder is configured to
the §9§R8P§0$3P§5ﬁ58\,$gga?rﬁg}%-w thin a short inter-frame
[01199aci ngsL. Sl Al dykteim bumbddimentsd whbeein Sepeadedt frame and
receives the request frame. [0094] 36. The system of
the gempenseEAmeFre Whiderenh tynes of B8¥fder is configured to
hggyb t r S .
(01900 el GRARNA ol DI Ao R e S e
inclidescombilglation dnol cadijrgegheme (MES) espuest and tlzewesponde frame

. .anoth ane. .00 38. . The system.of enbodi nent, .34
incl{figr P feahads, Bathe inttintbh iy SRRy SERCI AL e e
baséESP S HRIAS Rk hout sendi ng the separate ACKfrane
‘% defaul t. ’£0097] 39. The system of enbodj nent 34

[011Her ei nb4-he Thegsrssemiofmrabodierentiéd wherstk sbe request drame
. r I :
L e o e S L
frarhéyendeate dsitiatordreonfiprred yo ¢dianateshenudistate informhatjom €261

to send fhe.response frape wt t di t
frohOhS FRHEnB AP T Bl BEVHBY PH AORBOLT Ly
[oifajel d. §£098ih&Afystdirorseribaineht SAORHEFEA the 4oyt Frdine
~ the request frane includes a request identity nunber
inclniles o chennelditete mfermatigrediSy pek reqiask and\fhe regppnse

Q [ o ey
st FE S LML L SRl Bl s
and?;hb&qs;ﬁﬁidehdentity nunber included in the request
rame.

[0114] 56. The system of embodiment 55 wherein the CSI is used for at
least one of transmit beam forming, calibration and antenna selection.
[0115] 57. The system of embodiment 34 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 transmitted 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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[0099] 41. The system of enbodi nent 34 wherein the
request frame includes a response tine policy field to

wonadictiatsse whet her t he responder is expected toPsems210h012335

response frane i mredi ately or wiwthin a designated tine

eri od. 42. The_s m of nment .34.whe
[Ollt%ﬂle r ecﬁ}est %S’Pa%t?lﬁc Ph& “P%’stpggbﬁ’%ﬂ% 5 i“@ff‘a%oerl is
conﬁéﬁlg@ttbqnbm%gst BARSL RBE rbliest SERABIHe BARIRAGIRE fvid

sen he response frame at tines that the responder
Pomg%for[mam?gmenﬂﬁemswdéhﬁ@th@r&bGld@éﬁframe

erel equest_fr cIu e r :
01T oy o or J o RO BRI 5, I, T binder s
nﬁgﬁ@e gahﬁzlﬁduea bRERACE (BAairetm tdspmtfmnef rame. [01
44. The system of enb d| nment 43‘#;{% ein the
[012ddgr egdtd-on TH6! sxsfem; of gy ﬁ@l‘l’né%’t %2 (rhgreim the gpsRondey is

n%greh NG deaapPe %ggéra@é BLPLA BdnhSeriendrdld b |aepart of an

Kets 1n a reduced inter-frame spacing (R F
aggfé@ﬁ@éﬂ médiunT hecesy sorgmoldMAGhHDWEeroh da@unih é\ﬂB

guest and .t he se fr
VRS to 08 L f RO B, THESE R
confif\@redBH ﬁﬂzﬁm BA2RBE réspeny frafie! thediA ttididat®o portions,

frames. [0105] 47. The system of enbadi nent 46 wherein
oneforea pravgermepbipge aud ta qtoerid aatarir@ el icit field

[ouggd' cat gng pmeosraffs{e\ﬁa ngf d&ﬂ&n ﬂ%@gssm&eﬁrtﬁgﬁéqu&%%k isa

he system wherei n
medlﬁhﬂﬁacésszmtmﬂ](MACbefrefme med by har dvvare and/ or

ftware th tre na a
[Oliﬂ gher g@. oa}rclleysyts {. @F%f%?gg ’f’gf‘ﬁ??sl’c‘f-’@se’gfﬁgmls
a meyRing At@bs e5Hiesli (VEAL) 84meherein the request frame and
the response franme are action franes.[0108] 50. The

[Ols‘gast em Althenglo therfentuss antbelementsef theypresent inyeptign gre
cesl e B DR TP S oh Bhr AT E: B e

or element can be used alone without the other features and elements of the

preferred embodiments or in various combinations with or without other features

and elements of the present invention.

ES % &
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the response franme are data franes. [0110] 52. The
system of enbodi nent 34 wherein the request frane and

woheosriegsonse frane are different types of fraRresUsS2006/012335

[0111] 53. The system of enbodi mrent 34 wherein the

request franme includes a nodul ation and codi ng schene

(MCS) request and the response frane includes a MCS

f eedback; and the initialgyArvsconfigured to generate

a next frame based on the MCS feedback. [0112] 54. The
Whas ysstleimed isenmbodi nent 34 wherein the request frane

includes a trajni [ ..an 8Bl Sof
oeher athf as el IaPAGHERLR Sstitf RERRAIE S, et
com@@nfdagisheshtittesc st mwhed dhwenkincibgtrespanfsoremess of a({£8me

fromthe soundi ng. frane d nergtes a next frane
exchgpge beBY?ePPF@“@W.%C Hen S?ggg?”%%ﬁ én%g‘i EHPBT ™ ¥hodi ment
i?’ﬁa%rl/‘ﬁﬁfiﬁio? skﬂ%él ea?d];é%l%bstf fr3fR thRACleIpREled; afBnNnel state

ormation (CSI') feedback request and the response
f rtheresprnidersendingairesnonge frorna todpe irbialpy infesronse bathe

| -bet we t I nitiat or I
reaugg? rifie" EFBobt Sl Bk siPRo AR WA BB RBAREE KA G Hdbhe for
ackntvAeddiag redeiptadihe poguest ftamansni t beam f or mi ng,
calibration and antenna sel ection. [0115] 57. The
system of enbodi nent 34 wherein frames transmtted by

the i nifaihethddoftdi8int @SPRALR] 1 Rspesilieneads thd Fesponse
separate sequence nunber counter that is unique to the

framesgitbitieshort b1tesfrane: spRea PR BHran theiegitheihe ygsponder

wherein f MRS ransmtted by the initiator tothe
re"e}"%&gﬁa"é U{egre Isﬁee('quenced with a sequence nunber counter
that is used for data frames with which the franes are

i o) i andthed o i o SRR GO AE] MR RAR e

respORESs BAURSIn LBARLy FAntdle request frame. [0118] 60. The
system of enbodi nrent 59 wherein the initiator is

4, The method of claim 1 wherein the responder aggregates the

response frame with another frame.

5. The method of claim 1 wherein the responder sends the response

frame without sending the separate ACK frame by default.

6. The method of claim 1 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, whereby the
responder sends the response frame without sending a separate ACK frame only

if it is indicated by the ACK policy field.
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configured to send a separate BAR for a managenent
frame as a part of an aggregated nedi um access control

wObG)lopset ocol data unit (A-MPDU).[0119] 61. PO®/US2006/012335
system of enbodi nent 59 wherein the initiator is

o DM Bt PR Rl chf el Bt B RS Reab 8

idenfit ARG £8Q & MedicdtQr aaredabst {dedbity duidB&l, voRereBinethe
system of enbodi nent 34 wherein the responder is

resposieri gndludes @ | pravadle idenfigcknyscher Ba) the reseonss fBave
fr [ p ; [ ein

corr g8 L ooy AR S ERISR e e 2, e
a managenent frane as a part of an aggregated medi um

access,contral .protocol .data unit - \VPDL
507 Tha mepod JE AR B Gteif L. Monh, i Hgludes 2
respbiSRRHRE Yolitp AENbiiB8HcaE: Whethes khelfespoBdiris bhpedtabposend
frame, the BAi ncludjng two, portions, one for,
the negpengerfeame inmediataly emeithithe desigpateddipg Perigde.
[0123] 65. The system of enbodi nent 34 wherein the
request franme is a medi um access control (MAC) frane.
[ (A.24] Th. mBikods pf tebainnfl wiievaliindhet r@mesh dragne, inglades a

SR M ET Y A T
the ﬁ%nE&?srétfréuﬁlé QD Lined: tRaE thke Bsupbh@sr dhdotdze preferred
e

odiments in particular conbinations, each feature
or el enment can be used al one without the other

feqf ur %eaﬂzgetﬁ%(f BB R ein \Elﬁﬁreﬂ{ ¢h&erbetek BoAL "BEk®eS an

i N Vari‘ous conbl nations with or without other features
aggrepdtieh eotiog Self to ndiqate sdethémthentesponder A aggregatesthe

clai ged is: h1. Inta Wi rel.ess. _comruni cati on system
respORgq TAMGGV R st dgast Ops 2pptheg $'cation entities, a

nmet hod for enhanci ng responsi veness of a frane

exchange between conmuni cation ,enti'lti es, the nethod

cobbr i <My method ft flatar 1& svharalp 4he dAggregation, peliey, figld
indib&R0 (%HQP bhe Bfiator and the responder are expected to send multiple

packets in a reduced inter-frame spacing (RIFS).

12. The method of claim 1 wherein the request frame and the response

frame are management frames.

13. The method of claim 12 wherein the management frames are

prioritized over data frames.

14. The method of claim 13 wherein the prioritization is performed by

an explicit field indicating priority of the management frames.
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the responder sending a response frame tothe initiator

in response tothe request frame w thout sending a
woeepwriatsse acknowl edgenent (ACK) frame for ackneGiradgiongi233s

recei pt of the request frame. 2. The nethod of claiml

whelei N4 he r.esponder n the.response frame wthin

n Sor ¢ ThA TR BPR ARk IO e e PR aattas Fippopmag by
hartivere espnd@ltwaae thut Sroabe the tRskefbat®rantes WS a higher

.netggg SL %%a|n11 wherei n the responder piggybacks t%e
priqrilyhandhe dafa frgmesnot her frame. 4. The nmethod of

claim1l wherein the responder aggregates the response

frame with another frame. 5. The nethod of claim1l
whdbei nThhenetbepofdeim 3 evidseintibe regeh fania ankths relguiise

L NG separate ACKfrane by default. 6. The
fra%g?g%g&éé&gr Al 1wherein the request frame includes an

ACK policy field to indicate whether or not the
ed to_send a separate ACKfrane to

Qiiﬁng@i}s Ié[?%tge(‘i Sé;la% 1 pthereindhe sequeshframaist Gisyresprnse

frafhB SPO PSR oISERESs t he response franme wi thout sending a
separate ACKfranme only if it is indicated by the

ACKpolicy field.7. The nmethod of claimlwherein the
reggest ] des.a,request idenfpty nu r field
o8 Thb BERROCG SOR  FuieF TG nobet it emesronie

frame apodaler framek.udes a request identity nunber in the

response frame corresponding to a request identity
nunber included in the request franme. 8. The nethod of

cl apm 1THO8{Bho bMBaine el “&l%i*eiflrtagg?d.n%%{ it“f%ﬁﬁe dhd t%%gg%ﬁol%ge

time policy field to indicate e respon
framag pee-difigrent typaeiof framessponse franme i medi ately or
within a designated tine period. 9. The nethod of
claim1l wherein the request frane includes a response
ti B@. poTheyméthetdoft claimdi caAli@eiihehd @eqtsi FreSIROMIRIdesSa
ected to.send the lgrhonse frame at times that the
mO‘f“égfﬁ?}h aBd cpding sgheme ( request and the response frame includes
an MCS feedback, whereby the initiator generates a next frame based on the

MCS feedback.

21.  The method of claim 1 wherein the request frame includes a
training request and the response frame is generated as a sounding frame,
whereby the initiator estimates channel state information (CSI) from the

sounding frame and generates a next frame based on the CSI.
22.  The method of claim 1 wherein the request frame includes a channel

state information (CSI) feedback request and the response frame includes a CSI

feedback response which carries CSI between the initiator and the responder.
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10. The nmethod of claim 1l wherein the request frane

i ncl udes an aggregation policy field to indicate
wohaedchiersss he responder nay aggregate the respore®/US2@AB12335

with at | east one another franme. 11. The net hod of

cl &sm 1 [ . egatio icy field ‘
o, SRRSO of B AR/ FHBDth Okt et T ot leagt one of
trapspidieach foomsegdalibrdtigd endastedhs seleclioneduced

inter-frame spacing (RIFS). 12. The nmethod of claim
Iwherein the request frame and the response frane are

meuzage Rk nidtBoR of clddn 1 ikrbRL f?&xﬂeé’{rg%&ﬁ&b% §¥ ‘gﬂeefn%ﬁtor

t he rranagerrent franes are priori t1ze over
to the gespendearpre FRguensed sdthod sefaaate stuewrenaimbdrveunter that is

unifhl 85 td %lpbdidy S Performed by an explicit field

I'ndicating priority of the managenent franmes.15. The
nmet hod of claim 13 wherein the prioritization is

pegfor by .hardwgre and/or, software that treats the
ma?gg e ﬁﬂ? “¥%tg9é gyﬁﬁ% ?av r@ﬁgfrafm Bepspitted Ry theindtater
to the apnddithre EBGuaRiel LIPS sE RINT LWHE '05‘1%151!3? tﬂﬁqi" §§éd for
frame and the response frane are action franes. .
date frames; wish voiick the framdsawre iaggragatadequest frame and the
response frame are control franes. 18. The nethod of

claim1l wherein the request frane and the response
fr e afbe dedthod pAceim 18herthetlieiniidstod indllidés block ACK

1wh La.the reques; franme and the response franme are
req‘éﬁ?@&ﬁf“%“pﬁ%‘l t‘%’?ﬁ’ﬁes. 20. The nethod of claim1
wherein the request frane  includes a nodul ati on and

codi ng schene (%request and the response frane
i né¥ udelhermetlrsl ofclaipn2fwhonein tipyinitiator sendsat separate BAR

for Qﬁf&ﬁﬁ@éﬁﬁn@frﬁ%tasfar% opa§13§g%rg£atéé1 Selem hasdb t%cl:lli(;fol (MAC)
protocol data unit (A-MPDU). ’

28.  The method of claim 26 wherein the request frame includes a BAR
including two portions, one for a management frame and the other for a data

frame.

29.  The method of claim 1 wherein the responder includes a block ACK

(BA) in the response frame.

30.  The method of claim 29 wherein the responder sends a separate BA
for a management frame as a part of an aggregated medium access control (MAC)
protocol data unit (A-MPDU). '
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21. The nethod of claim 1l wherein the request frane

i ncludes a training request and the response franme is
wqgemsriatssd as a soundi ng frane, whereby the i nPCTAIS2006/012335

estimates channel state information (CSI) fromthe

di pg f .
8", 38 TR Rt PO RS por B T8 B 4 BR
inch{délggggvgié E)@i'ﬁﬂﬁﬁﬁ ofle €hiaa iehnleaiont ifrfme matlithn of sl for a data

request and the response frame includes a CSI
frampeedback response which carries CSI between the

initiator and the responder.23. The nethod of claim 22
wherein the CSI is used for at | east one of transmt

be2m f divei mgthodadh Prirni owharein divecrenuesfcframe; isra mpegium

The Ecretl?%@frd aim1 wherein frames transmtted by
accepe@H ¥ 8Phe responder are sequenced with a

separat e sequence number counter that is unique to the
responder. 25. The nethod, of .claim lwherein franmes &
. t r3ns mihesmetiipd: ofeclpim ol wherein she, 2esnoBpG HgEne L g medium

Witda@eSequence number counter that is used
acce?sg?dﬁg%?g ra)rre% \(/evlth whi ch the franes are aggregat ed.

26. The nethod of claim1l wherein the initiator

i ng] udes_a bl ockACK r. S ' ;

R e P R
framdlichahgé beRds consepricatien BARIéQtha systeage@meptisihgane

as a part of an a greg%éed medi l%mac ess _control (MMAC)

prat BEbRteropignTed CASRRBUPIUSY Irame IO RIRTRPIGPTAN m

ZGthWS?bﬁHérh&lﬁﬁﬁy&is o BRI Fapbaiefragh BARIhOChitiibATin

two portions, one for a managenent frame and the other
respbose o the aequeshdrame withawtrepdbg afseparatemarihneyiedgempat

onder incl . I ( j response
(oK ERF B R R RSB e Bl |1
responder sends a separate BA for a managenent frane
aSSgI. pa'Ir‘Itle so}fstgxg of¢ %L:g%itwelgergﬁl lérrr']esap%% or iscc(())n 1&81"ed Mg‘ecad
the response frame within a short inter-frame spacing (SIFS) from the time that

the responder receives the request frame.

36. The system of claim 34 wherein the responder is configured to

piggyback the response frame on another frame.

37. The system of claim 34 wherein the responder is configured to

aggregate the response frame with another frame.

38. The system of claim 34 wherein the responder is configured to send
the response frame without sending the separate ACK frame by default.
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protocol data unit (A-MPDU).31. The nethod of claim

29 wherein the response franme includes a BA including
wowemepordss ons, one for a nmanagenent frane and POe/uUsdwen12335

for a data franme. 32. The nethod of claim1 wherein

th j ' tro) C
o, 4EEatb B ey o B2 ER S SFR e pincades e
poliiy _ef'mécli ite iadivads un_rhealfcaeSﬁ ROk Q:Cesﬁd\ﬂﬁ@% ib r'éxiBeted 4o send a
W, I CcO niLcatLon systemior ennancin
SeP?’?%ﬁ%@??‘"é‘ﬁ‘é‘ggJ %‘fk_nﬁ_"‘@‘?f{z%?er%é‘%@h ahide D@étlwééﬁén%e, whereby the
resEHARH I SRR ddnldShe rb&foniY FaBM %!&!TIB?{ §érﬂﬂ%1% %}eparate

initiator configured to send a request frane

ACK dearne arly: if irig indicated yyomeeXCE policyfiekld to send a
response franme to the initiator in response to the
request frame w thout sending a separate

ackfow Ehgeyetem EACKind Bdnwhérin atknRWLeddfathd BEPids a
5. The system of claim 34

f .t t f . em Q
o B Pe EB nd Bte pg e osanab s hrcby o
respoRgpR IS EordoRAEd b !iﬁ’dlﬁde;]‘ aSfaQhibst iﬁ&ﬁﬁ%é&%ef RA¢LE Q??Pémse

(SIFS) fromthe tine that the respo r recelives

frame garaespopdingdo azequest édenyily smmdier thdirdedin tleeeqiast flaene.
responder is configured to piggyback the response
frame on another frame. 37. The system of claim 34
wherein the responder is configured to aggregate the

respon fra W t.h. another frame, 38. The system of
cl gl?m ‘Tr‘TtgF’n 0{. e 86 oRhenein dhe ket ameoinglydes a

resgoige tiasORIIRS @ PRindi sl
II,g\CKf rame b{;@_def aul tﬂ.&é%a.kﬂg%ﬁlg systh g%e%#%gﬁggfné@%&v%g?g?%d
the pespopgajiiante immeriately priwithing designated Gynef periad. t 0
i ndi cate whether or not the responder is expected to
send a separate ACKfranme to acknow edge recei pt of the
r ed@iestTHe apstenmbe chiipn 8hevhashohe reitest ORhm@UiRIhdeS a

send,.t he res fra it hout sendi ng a, separate
resPRERY HIFPSNY @1%?‘7? fq indfcate %@éﬁrébe B?SHOHEG%@I@@PF’@Q to send
the fdsgbfise frame at times that the responder chooses.

43. The system of claim 34 wherein the request frame includes an
aggregation policy field to indicate whether the responder may aggregate thé

response frame with another frame.
44. The system of claim 43 wherein the aggregation policy field
indicates that the initiator and the responder are expected to send multiple

packets in a reduced inter-frame spacing (RIFS).

45.  The system of claim 34 wherein the request frame and the response

frame are management frames.
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40. The system of claim 34 wherein the request frane
i ncludes a request identity nunber field to indicate a

woemsastsss dent ity nunber, whereby the respondePCirAIS2006/012335

configured to include a request identity nunber in the

respon fra corresponding to request identi

nu%er ' CFYPEE]B‘ P{] cfaﬁ’g‘ ?‘g q‘ﬁg‘?ie"f 35%91.%51&?58%% gr?é’%/ees nire
priogitized avéd dtaBhgh&d.n the request frame includes a

response tine policy field to indicate whether the

responder is expected to send the response frane

: di ol . by . .

T sy S P AP AR R ARIORRE pétfornfid by an
explidicfielddndmatieg poivsisy of the mahaggménteframes. i ndi cat e

whet her the responder is expected to send the response

frame at tinmes that the responder chooses. 43. The

sys8.emTHe §lstdioBblaiiereewhetdne thepiioftizhtionss perfdrutkesby

an aggregation policy field to indicate, whet her tﬁ%
hardwaisorrillpr Refivarsgtheg dreate tbe reapraraent fippenipp a higher

. . The system of claim43 wherein the

p“”%@%?@%%?%%%ﬂgéT%%%fww eld indicates that the initiator

and the responder are expected to send nmultiple

' d d i - f. ' R.ES). .45
B o B L b AR el T e
frarhd8rd £&RATBEmEE.ane are nanagenent franes. 46. The

system of claim45 wherein the managenment franmes are
prioritized over data frames. 47. The system of claim

465uhe rﬂ?sslsugn Bf L12frh Bit %Acr&R the rORIdsOFABLE A1l tHR response
explicit frreld indicating priority of the managenent
fravhe areeeonty frafines. syst em of cl ai m 46 wherein the
prioritization is performed by hardware and/or
software that treats the managenent franes wth a

hi gher Thé &fstdnt of Hlaiin Bhevidkatia the sepsest fAmele] thestgonse
of claim 34 wherein the request frame and the response
frame grpdatadra@es-on frames.

52. The system of claim 34 wherein the request frame and the response

frame are different types of frames.

53. The system of claim 34 wherein the request frame includes a
modulation and coding scheme (MCS) request and the response frame includes a
MCS feedback; and the initiator is configured to generate a next frame based on
the MCS feedback.

54. The system of claim 34 wherein the request frame includes a
training request and the response frame is generated as a sounding frame; and
the initiator is configured to estimate channel state information (CSI) from the

sounding frame and generates a next frame based on the CSL.
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50. The system of claim 34 wherein the request frane
and the response frane are control franes. 51. The
weoeysicanTssét cl ai m 34 wherein the request frane BQWUSE®6/012335
response frame are data frames. 52. The system of
claim 34 wherein the request frane and the response
franme are different types of frames. 53. The system of
cl &86m 3ThuhgsRind of faihe Gdewheldia el RGuEHERathe includes a
nodul ati on _and codi ng scheme (MCS) request and the
ChaPBg'pSW&% ipformation: (¢RRsfeadiacl requiestieed Hied Tesponse frame
inclufied 4 4P a QO] i ’ A¢
g epa R b el R TS R By A the i fFor a0
resp@EeBi n the request frame includes a training request
and the response frame is generated as a soundi ng
frame; and the initiator is configured to estimte

ch&fnel Thé aystemndfelaiat 5D WhetSh)the 08Nk hiSed #3185t one of
and, geper at es next frane based on the CSI.55.

fra , ]

tranlsﬁ’é‘rgg’%’f‘lef N F%lﬁl?ﬁag‘rﬂ?n\ﬂﬁ’éir atgnnpseleelierest frane
i ncl udes a channel state information (CSlI) feedback
reguest and the response frame includes a CSI feedback
r egﬁo ns Ehokistem ofelaim S4@dierbiat frmmas triaasiniited by the iaitihtor

. h t f claimb55 . wh in the,.
to theehERRARLE beqelied UnR ERERUP e e pEmpEa frruPritig is
uniqed fothetresponded ant enna sel ection. 57. The system of

claim 34 wherein frames transmtted by the initiator t
ot he responder are sequenced with a separate sequence

nugBer @@@@s%mbhahiﬂlmmie%ﬁﬂ Eé‘ﬁahslim&ijﬁi tf'heeg.ﬁ%t)i/ator

The systemof claim 34 wherein frames transm
to thegespondarare sequsnbed withposrimenee Bumbeuenader thiat s @sed for

datsS 89! c (. that is used for data franes
& a\?ﬁ?@%ﬁéﬁ%g{ﬁe%n%é%%%e %%%flegﬁtg ed. 59. The system
of claim34 wherein the initiator is configured
toLpcl yde
5& LJf‘ihe system of claim 34 wherein the initiator is configured to include
a block ACK request (BAR) in the request frame.

60.  The system of claim 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).

61. The system of claim 59 wherein the initiator is configured to
includes a BAR in the request frame, the BAR including two portions, one for a

management frame and the other for a data frame.

62. The system of claim 34 wherein the responder is configured to
include a block ACK (BA) in the response frame.
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a bl ock ACK request (BAR) in the request frame. 60.
The system of claim59 wherein the initiator is

woandfeiiguesed t osend a separate BARfor a nanageneat/uSe@nm®i233s

as a part of an aggregated nedi um access control (MAC)

pr @t oc dat a uni.t, ( A- .. 61. The systemqf claim

598%?@%‘%535%% L Ry TEEROBET 1§ CORBFRRILo Fond
a sePAfate BA foe a metiig@inehk &fine 4JpBOGY Asdd#8Ed18d MRium access

poyiions, one_ for a managenent franme and the other for
confgoliMACT»

¥gtacol data ypid (AYMPBMof cl ai m 34 wherein the
responder is configured to include a block ACK(BA) in .
the response frame. 63. The system of claim62 wherein
t hé4r esPomdpsteins of claimgb echerainstirdrespsndar At @nBahesd go

. nt.frame as .a _par an .aggr egat ed ,redi um
incl g B E e SR RLf Per earA dar e B4q Rorismey onfor a
mankgentys femohing tiad 0he2 fovhedfianerhme. responder is
configured to include a BAin the response frane, the
BA including two portions, one for a managenent frane
angsth 0 t m of .
ol P SR g, (e 08 LG (B8 redIEs DUHER 8 medipm
accegp penigpl (MANC) framene. 66. The system of claim 34
wherein the response frane is a nmedi um access contr ol
(MAQ) frane. :
66. The system of claim 34 wherein the response frame is a medium

access control (MAC) frame.
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