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STAs has transmitted a packet after the packet has

peibad apthgppaxatys polganyay anddeerivodels ingasiselestroppunication
r Eg]ﬁ]i ed in the nmedi um access contr ol

s?%gﬁﬁgggés’r Othﬁ e ggbket. In order to make this

determ nation, the AP generally needs to have received
whol e packet, becausg,t detection bits

[{g@@gri ng both the MAC hegéﬁ%ﬁy[ﬁﬁ@ MAC payl oad are

[0605} | Y I BCeh Heds@boihbAPhsefl wilsledtd6de area network (WLAN),

transm ssjon. ’{_0006] An AP may al so be equipped with a

3yl shations S T4 anaehe rworiandoyihargdven 4R ak anpeivendime. If
tk%?‘r%lgt_ug A?crcg%;érenﬁ%élp gsnéé :ﬂ[g%y \%Eﬁ%g l\élgﬁﬂ{lg I c&RY FEAREbn Avoidance
(SPMA/ECA Bt claasm 808 bhWLANS ang SHA'maptitansmit a data packet (also
called “frame”) to its associated AP at any given time. Typically, the AP
determines which of its associated STAs has transmitted a packet after the
packet has been completely received and decoded, based on the source address
contained in the medium access control (MAC) header of the packet. In order to
make this determination, the AP generally needs to have received the whole
packet, because the error detection bits covering both the MAC header and the
MAC payload are usually received at the end of the packet transmission.

[0006] An AP may also be equipped with a smart antenna in order to
improve the signal-to-noise ratio (and hence the throughput and/or coverage) of
AP-to-STA transmissions as well as STA-to-AP transmissions. The term “smart
antenna” in this context may refer to a set of N antennas that have different
radiation patterns, such as by pointing in different directions, or a smart antenna
may include an omni-directional antenna, which is capable of transmitting beams

in a plurality of separate directions.

[0007] Ordinarily, the transmitter or receiver of a node (AP or STA) selects
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antenna" in this context may refer to a set of N

antennas that have different radiation patterns, such
waodnosgaonting in different directions, or a BOBMUS2006/035424

antenna may i nclude an omi -directional antenna, which

I's capable of transmtting beans in a plurality of

shealoat gpptopaatd aartennd, 00 BéamFod cordtddnicatiniewith its counterpart.
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tdrdichtegronnediasahere aaiade-ip transimitting erdatie @arkdti to another
g h o the receiving node in the case of dedicated
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recei ved signals or for other purposes such
infeglerecenedudtionuct i on. [0009] In the case where nore

. the . .
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recept] ets at .the AP. This_.is because
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Su2S e 58, BORIAPELALEC ARTRY, ) Efedl ot
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HHeBlRAMPV@S BEPNnRR RRbRYREN JdRWENE! MFL here are
drawbacks to each alternative. For exanple, the AP
W0, To address this difficulty, several alternatives may be employed.

However, there are drawbacks to each alternative. For example, the AP could
restrict itself to the use of an omni-directional beam for all packet receptions, but
it would then lose the potential gain from the use of a smart antenna.

[0011] Alternatively, the AP could use the signals from multiple beams
simultaneously and combine them or select the best among them. The drawback
to this solution, however, is that it increases the complexity of the receiver,
because the signal from multiple beams must be demodulated.

[0012] In another alternative, the AP could, just after the start of packet
reception, switch among all its available beams in a successive manner, pick the
beam that resulted in the best signal quality, and switch to this beam for the
remaining duration of the packet reception. This approach has the drawback that

the AP risks incorrectly receiving some bits while it is cycling through the least
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restrict itself tothe use of an ommi-directional beam

for all packet receptions, but it would then |ose the
weoabeEnmesab gain fromthe use of a smart ant ennBCT[USRDEP35424

Al ternatively, the AP could use the signals from

mul ti pl e beans sinmultaneously and conbi ne them or
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A e T

Wérb ﬁabkét adhg %ﬁeéﬁ&%d/@ﬁﬁr%@@ﬁ&@RTSﬂ?PS) procedure. This
transmtted at the same rate as th erer‘ralnlngp rtion

pouldhalleys dhe AP Yo identifiothe seniding BT dnkeforentheraraivabebthe data
f f I [

PRtk SR S E8 O @sPot e AIINFEO b AT iRy ol o the

trexrtiead wh thd RES dacb @t packetst Whichl hag ke f@lﬁﬁols of @otentially
.t ul d be, no need for the use of a smart

gﬁﬁ&?ﬁgr{?‘%%ﬁg"%o&@%% OGP’ | n yet anot her

foter nat i Vighe hFe csulASpaIP @T%@%sﬁ%naﬁfébﬂ@ %e&ﬂssﬁln duccession.

every packet using Request-to-Send/C ear-to-Send

Hrwvsyer g)is rgpserient topitempioiortedict v time togpend on each beam
ic}gltﬁg&ls{e\{rl With ﬁﬁ% ReheRd Aua? fag fiat H‘Fa%frél\é% Lgﬁ\l ,tal?ﬁ it is also

difficult to prevent STAs from responding to a poll sent using a beam that is sub-

optimal, but recognizable, for them. This is due to the necessary overlap between
antenna patterns and the irregularities of the radio environment, such as
shadowing.

[0016] Another alternative could be to add an identifier to the Physical
Layer Convergence Protocol (PLCP) header to allow the AP to determine which
beam it should use for the reception of the MAC frame. This identifier could
correspond to a beam identifier or to a station identifier. Although this solution
may have the least overhead, it involves changes in the lower layers of the
WLAN protocol, which may not be acceptable in some scenarios.

[0017] Another problem associated with some of the solutions above is that
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packet. However, this is at the cost of a significant

t hr oughput penalty due tothe overhead of the RTS and
wQIB)7pasket s, whi ch has the effect of potentiaPCy/US2006/035424

nul l'ifying the purpose of using smart antennas. [0015]
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' I ' invol yas
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originates, the AP will automatical know what beam

fpa BRgsRaspe mepss Smimeyips sdels M will sendsthempext packet
gﬁbﬁtm [Qﬂkt\;(t Béin G, 'Accgglﬁ{lélg, ﬁ“ﬂg flé) ﬁﬂggstgclggzﬁgile use of the

canni ng ‘procedure prior t ransm ssi on
smariptitennatapataliges of thefMPEtwheaveneiving pecketsse wher e

has ;al re erfo d .sych.a beam scanni ng )
BR300 o o BT b BsiEAb Qi echasotat ApRFaf evisted
tieaoveidoincdaké BraebAdke of BE6PhIORIrefesPaFiteLS. from t he
desired STA since each STA can nove and the RF

envi ronnment may vary.
[0020] SUMMARY

[0021] In a wireless communication system having smart antennas and
comprising a plurality of wireless transmit/receive units (WTRUs), a method and
apparatus for transmitting and receiving data comprises a first WIRU
transmitting a request for antenna (RFA) frame to a second WTRU. The second
WTRU receives the RFA frame and determines a preferred antenna to receive a
dataframe transmission. The first WTRU then transmits the dataframe on the

preferred antenna.

[0022] BRIEF DESCRIPTION OF THE DRAWINGS
[0023] The foregoing summary, as well as the following detailed description

of the preferred embodiments of the present invention will be better understood
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[0018] It should be noted that all of the above

probl ens are present in a nmesh network when an MP is
weqgui7ppsdowi t h smart ant ennas. Li ke an AP, an RETAAZ006/035424

recei ve packets froma nultitude of WLAN nodes, such

as nei ghboring MPs. Thus, in a nmesh system using an

wherseadrwitharefaened tol tharappenddibdeavibgs) vlasehiased node

int cal an equi pped with
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SQOBLUARE Witk thdPFiek it iRbMiod;0 the packet being sent.
Accordingly, this is an obstacle to the use of the

KWgPl ant dngarechphadyry & blask d@digllatreoif\tpp&hmf WEBstonijgured to

refo esir
RERSE, S me A, I U P dGOR, A s BpBR T8 bon? omart
gintznbas i(tstlrmfwnelees caninunidaion sgsteysbfigurd 038@kcordance with
RY [002]% In a wireless communi cation system
ﬁ%\ﬁrﬁaerﬁtﬁﬁ?’? Mtennas and conprising a plurality of

l§0R6] ess AR fs/d R@@e\éﬁfdfmﬁténﬁé/ﬁﬁw fraﬁleqﬁtamﬂdm with

apparatus for transmiting and receiving data
@%ﬁﬂfﬁﬁ@@énﬁeﬁmqmtanﬂ\[RU transmtti ng a request for

W%Jpgiel veélre% hg%%ﬂf@a%le(’%‘g% éitla %mn %ﬁ@pﬂ?ﬁggmttmg

amd ancaiving deteeiv eha wiatkbs &ﬁ’ﬁ]ﬂﬁlﬁl&ﬁ@mrﬁ Ss!y@ﬂ@n; HﬂeFlguf&tl in
t hen mts the datafrane on the preferre
PRI @b@éﬁp@ﬁﬁf}%ﬁn@m PTION OF THE DRAW NGS
[0023] The foregoing summary, as well as the follow ng

detai |l ed description of the Er ef erred enbodi nents of
ioﬁgsbreselﬂ TAEHR i onDRSCRIBETIQN: t e ORind &HEE 00 dRREFERRED

g@b Ig Rference to the appended draw ngs, wherein:
[ ]}M Igure 1 shows a wireless comunication system

06891 gur gdiereaﬁmc dhdaterminelogy t"wargdesss &.’;ahsm%/ﬁd&éivf@ MNanit" or
'\)&%ﬁﬂ" GEH%HB% rbélﬁs'i? g\(,)\tﬁh%n eldot%t(agltaat%narg'lp A), %seprae({uipment (UE),

mobile station, fixed or mobile subscriber unit, pager, access point (AP), base

|_a

station, Node-B, site controller, mesh point (MP), or any other type of device
capable of operating in a wireless environment.

[0030] Figure 1 shows a wireless communication system 100 configured in
accordance with the present invention. The wireless communication system 100
includes a plurality of WI'RUs 110, capable of wireless communication with one
another. The WTRUs 110 may be MPs, APs, STAs, or any combination thereof,
[0031] Figure 2 shows a block diagram of a pair of WTRUs 110 (designated
110" and 110") configured to perform a method for the transmission and reception
of data using smart antennas in the wireless communication system 100, in
accordance with the present invention. For purposes of example, the WTRU 110'
may be a STA WTRU, while the WTRU 110" may be an AP WTRU. Additionally,
such as in a mesh network, both WTRUs 110 may be MPs.

[0032] In addition to the components in a typical WTRU, the WT'RU 110
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performa nmethod for the transm ssion and reception of

data using smart antennas in the wrel ess .
woammasxat i on system of Figure 1, in accordaneeTmistdve/035424

the present invention; [0026] Figure 3 is a Request

for Antenna (RFA) frame in accordance with the present
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R T, A0k AP B e 115, 2
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station tUser
qlels@éat&fprmm 2 ehsmglmm)benteunat or psiggle, an?tenﬁa; Samx]zﬂmbf omni-

fil@@qon?f)%%ngt at.on, Node-B, site controller, nesh

m1ss50® ot her type of device capabl e of
[0p88Jat i ng Liltevaiseyi inedRES o BY the 8@ PbnedtIG3 QY tyFﬁuglll' 'WTﬁU the
ss conmuni cati on_system 100 confi gured
W&gi’dm@ &fi @ Rracaesop e erpfiguredro) tsansmiteand respive slata
Mﬁaﬁ%ﬁﬁilhg% %ﬁf@gﬁéﬂga' DebaMies 6p uéo%h}[uc%fmon LR the

110, {) W reless conmuni ca Ion w
Braegsgen | 2Bl,'[aetrwmi;ter]l@7naycoimm1hﬁsatltﬁPW1th$]iAipro®BS(ﬁ'r]I)25, and

PSRN CING T T T —
]]ZIYO"Th@ anfdrgiar £28 hﬂ@eﬁé @ﬁ)[ﬁl&hﬁji‘bflﬁﬂﬂflﬁle dib&tional antennas, a
T I IR N M
atsesgatie Rl uateig, " B e o

[0G54) 110" Figye Beis anRoxmesiTiy Ankentna {RIAA) frame 300 in accordance
with the present invention. The RFA frame 300 includes a Frame Control field
310, a Duration field 320, a Receiver Address (RA) field 330, a Transmitter
Address (TA) field 340, a Request Antenna ID field 350, a Transmission (TX)
length field 360, a Data Rate field 370, and a Frame Checksequence (FCS) field
380. The RFA frame 300 may be either a control frame or a management frame.

[0035] The Frame Control field 310, the RA field 330, the TA field 340, and
FCS field 380 are found in typical medium access control (MAC) frames.

Generally, the Frame Control field 310, which generally identifies the data type,
the RA field 330 contains the address of the receiver device, the TA field 340
contains the address of the transmitter device, and the FCS field 380 typically
contains transmission error information. The Duration field 320 allows a WTRU
to perform an update of a network allocation vector (NAV), to account for the
amount of time that each STA requires to transmit its frame.

[0036] The TX length field 360 allows a WTRU 110 to communicate to
another WTRU 110, such as a STA communicating to an AP, how long the WTRU
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such as in a mesh network, both WIRUs 110 may be MPs.
[0032] In addition to the conponents in a typica

woRs03s2e WIRU 110' i ncl udes a processor 115 ceafriugenved3s424
totransmt and receive data packets utilizing a smart
antenna, a receiver 116 in conmmunication with the
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EWISG in addition to onentsm
emnaple,tm shepre ofa @‘agmemltejﬂ’e‘snmmsmhm alWE[‘RU 110 has three

d
T T .
the NVH}RUCHIOI voill b dcdedsies {Weatediad! afidtthe ACK 8IRWihé e second

h. th 125,
el HE P, 16 I Ah b diebhSaq wold spmveyitbe pegeRisduration
tﬂxgﬁt}@'WTMPﬂG @mme Béc%ésﬁlxg the ﬂ_lléﬁl[lﬁﬂ ?ﬂ?&s&%sf&ﬁ%m@ﬁ tRe end

pl ural it mul ti irectional antennas,
0§|tbpa4XCK§ Oﬁﬁh%d@@n%agmeehe nBecajuse rtha g:ramphmsmti tinteayfor all

RSO0 o SR S SO ER RSP SR ety 0 ool s
appljcade fdrdhe mm]enﬁasmmurtrpwpa&@& by arf8ORN1 HodHe® el WIrRU
t.he present .i nvention ¥ frame 300 includes a

PGB et OpnoRwaly STRP bt Toa inipapationomldalso be used
b Qﬁl‘i‘APEﬂ‘)r Mﬂﬂﬁﬁﬁg Eafposel eilﬁm%?ﬂ’ it @h%;ﬁl?r}fqmé)te LESd%g%gsﬁP to

field 340 Request nna |
UPﬂa ﬁh@ﬁ&ﬁgﬁf¢Hﬁ AR.ength field 360, a Data Rate field

and nce | d 380.. The
B oo P EDISK SRS 150 P B M
ra’@nageedawlheﬁ reanmatmm]duwﬁoﬂm;r@@m 1 TXIl@ﬁ@Lh&il&d 360.
(?,% RA f| | d 330,, the TAft?r%l(g 340,. and, FCS fi el

081 £ Sundr s P tenbai Bl So0ss SR SPYCRRGY TR 110 to
cbivyES -another WTRU which beam or antenna the WTRU 110 perceives will
offer the best transmission and reception performance in the AP. Accordingly, a
STA WTRU could indicate to an AP WTRU which antenna or beam will
maximize the performance of the radio link. The request antenna ID field 350
may include data indicating to another WTRU that the WTRU 110 does not

require a specific beam, antenna or pattern for transmission.

—5

[0039] Figures 4A and 4B show a flow diagram of a method of transmitting
and receiving data 400 by the WTRUs 110' and 110" in the wireless
communication system 100, in accordance with the present invention. The
WTRUs 110' and 110" may also referred to as the first WTRU and second WTRU,
respectively.

[0040] Once the first WTRU 110' accesses the wireless communication
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General ly, the Frame Control field 310, which

generally identifies the data type, the RA field 330
woani7assiot he address of the receiver device, PO®/US2006/035424

field 340 contains the address of the transmtter

device, and the FCS field 380 typically contains

systema 085 itoftetermiresi whelthen the secohdeWIR AL 101 if ieghihpad Grith

T B Retd AP T e AR 1 Rof otiiish tof in o

wariaty bhwhyeaBor Skinpledthefast WIRUANNMnhy iobaih rtﬁérfnformatlon
0036), The TX length field 360 allows a WIRU 11
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stlr¥19 BB Yol Rhdl %ei%d%rﬁ%he%%dmﬁ@ §TRUL10

estimates [t Wil be transmtting in the redium That
[PQ41]t he THGtha gewnﬂﬂ@TBUan)"udnes mm:dmvdanmruemmmucagablhtles

f.
(135, 4208 B 0k} WL Y BB ist s ik Ao Fiome to the
sleccanisW’ItRlU Ad0'twithiogt tdpard It%Tﬁsﬂnlg safetaﬁ %ﬁﬁ:ﬁlﬂalrg ﬁ;ttelp 815130 ).
e I1nto
ORI e otithe frpoedrVIRLS P Hapetiart ﬁn’@ﬂmawapablﬂm (atep 420),
tHeh hd ARt WERY 329 def&hﬁmé&exﬁgﬁsq% ?ﬁlaﬁ antennas

fragnmented transm ssion where a
Wqulg smprave trangmssion performdamest (step #B@). dFBQ@xmple, the first

. : h " b )
L SR gL et
bﬁaaexgrs&nhtalhhmespemﬁchheenm ERQUIRA thisdade, 360 AMIWA'RU 110' may
he esti duration that the WIRU 110 W 1| be
a&é‘ ﬁ“h@mf’ﬁ%a%ﬁcﬂ Hre Brcketsarargirecertsd apdiaspociate thatowter to
th&en®¥aihadD frb@ Wisish théAR8RYran d%ﬁ?éﬂs q?‘x{)ga CeHid Qﬁ‘%%é St{h%?irst

tinmes for all fragnment's are additive and sunme
WERUe h40'rean; detgrmae, whithereoramet! padketsapaiti fratnl #nyf particular

r ' ' iple cktsg an.O l'ie
ae%rfa\r@ rh%z?tfer g}él#%ré]g g ﬁh ﬁ;@éﬁewother
anbemna. nFar Bﬁmple d:fbtliedpaﬁﬂi@fs heanssatedros a A rtilar antenna
ugh it should not be used by

y}eﬁg %d |<31|E g Sxargg)gcsete tﬁ)@n agtepnag, thfeg @lg,qpsq'ﬁ%srggﬁ@ntennas
v«o@u&bé wobthwaAl. alilowe AnWERLL Qo hOSO I SBhG1 {1t ahAnce

ratios and error rates can be compared between antennas. If no particular

antenna yields better performance than any other, the use of smart antennas
might not be worthwhile.

[0043] Ifthe use of smart antennas would not improve performance in step
430, then the first WTRU 110' transmits its data in a dataframe to the second
WTRU 110" without regard to using smart antennas (step 480). The first WTRU
110" may also populate the Request Antenna ID field 850 with a value to indicate
to the second WTRU 110" that the first WTRU 110' does not require any specific
beam, pattern or antenna be used for transmission and reception. The first
WTRU 110' also populates the TA field 340 with its own identifier (which may be
its MAC address), the RA field 330 with the identifier of the second WTRU 110"
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rate it used when estimating the duration conveyed in

the TX length field 360. [0038] The request antenna ID
woi2el7d033B0 is utilized by the WIRU 110 t o convegTiuSe006/035424

anot her WIRU whi ch beam or antenna the WIRU 110

percel ves Wi ll offer the best transm ssion and

(Whécpmagrbepthet MAhaddreshof the sePondWIRUi 1!y and theAuration

fﬁﬁﬁzgzé Jfﬁjtﬁg}g} %ﬁtﬁagns%%ﬁ?lgp RU whi ch antenna or

BT M t e of the radio |ink.

urm Ir equeHtthafirenWARD lfIOEdeﬂlelaﬁﬁhemaﬂ theluid@r dafadt antennas
|cat|%‘]<5:| 0 anoth r WRU that the WIRU 110 does not

mﬂrg" ancg ( %aﬁ? Jahelednes net knayy which sngenna beam will
Ihézﬁﬂﬁﬂé %%i'@i’mahéw @s(%]ap a&yrﬁl%nd'é\h@ﬁgs M M 1D fﬂ gﬁ’lc?a?s the

di agram of a neth of transmttlng and recelvin

Rﬁwemmnﬂ\iﬁ@ld-ﬁ 98 watihch NUQLL fesertvied fieldellest indicate to the
e pordance
SIS L8 SEHEIAP o) 50N i e e
witlf maxiolize peaforinaacd,i 41l trAhRUMRAhs SRPAGYHRRL, 300 to the second

vel 040] Once the first WIRU 110" accesses
Vpﬁggﬁ\ﬁds i’@ ni cati onsystem 100, it determ nes
[@6vs her t HQhé e W TIRY1 81 ternSingd ’cﬁa&&gg uh to? s8R dntennas

antennas (step 410). The first
veldarsrye Rerfernsanae (atepet30ds a,ndadoesdgtmw ancheammphe betivewill

S T OB 5 LR R R
frobds B swith, itslowar idengﬁeg (ebih 90y bé ﬁisfMJt&ﬁea[dsigg%sz Ofhe RA field
3t13§ dvnhljﬁ’éag‘d%’g‘i‘c ?Fa‘if g ﬁ%FPPg XV]T]%HrH Octhieh mayihedhe Mﬁé'baddress
of BY) secbNEW TG lflb“)sﬁhe\@%%égnténﬁaq &3 3'5b %1%%}?(& }lg%fe%red

dataframe to the second ou regar
AL b,ermntforaﬁla@mlqrs tamd thso;urapo@mld B20 wheh $ke expkcted

MR 8 L 8 SRl R o,
datdrahe shEKE, amnt mmﬂaﬁ'ammbdcdsﬁmh@\iﬁ'sf WAIRU11381 then transmits
tRe i%fﬁ‘%rfg‘g %O%Stt %ﬁe legcc()))nd \E%hUei(la (step 4t6r(])§ first

[0046] The second WTRU 110" receives the RFA frame 300 from the first
WTRU 110'. The second WTRU 110" determines from the RA field 330 that it is
the intended receiver, that the first WTRU 110' transmitted the RFA frame 300
by its identifier in the TA field 340, and determines from the Request Antenna ID
field 350 what antenna beam, if any, the first WTRU 110' prefers to use for
transmission. The second WIRU 110" then determines a preferred antenna
beam upon which to receive the data transmission from the first WTRU 110,
configures its antenna 128 for reception accordingly, and updates its NAV in
accordance with the value in the duration field 320 of the RFA frame 300 (step
470).

[0047] One way the second WTRU 110" may determine a preferred antenna

beam is from a previous beam-scanning procedure performed. This may be
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WRU 110 may receive data packets fromthe second

WRU 110", along with beacons containing specific
wanbemass20Ds. I n this case, the first WRU 110PCTa)$2006/035424
anal yze the power at which the packets were received

and associate that power to the antenna | Dfrom which
nagtigulpelyaisefud ifsie RegdestPaiantd 1B fialdA504s popul fted fitlsd NULL

can.de m ne V\/ne her or .not packets sent
yon?%%galparl?dgﬁf grnoapﬁeé WPJ aheafy a better
[pe4§lor manAketiaively)ahe debith WTRedlia"oma§ra<ecfHeh&;f utlllze the

I f th kets transmtted from
R pisgh BpeRvE iAo BRIV aime' betliaomipsbAztans ID fild
%S%E?ﬁivgme 3b 2%‘”2%&“?% Sl a d{\gﬁ?‘%&?g g@r B 8531% the

ag;,tw beagh ma@mefseeréehxa éhe ﬁrstd\NTRMj 120 rhebam@tm s WIERU 110

n.ant en Lf n artj cul ante na
PR PR FRARR bl P B Yond b i
p&nﬁmhaﬁéﬁ snclaas MIgAtthe FrsOWTIRU 110Nk dLhedn0843btidd of HEs not
use of smart_antennas woul d not inprove perfornmance in

Sglefefbn)as etshion aignificart amgwes af tomey ¢ ansm ts its data
[boycr dat alfnr A5 456 thD rSAOPREY g%ﬂé }b%‘ ?eﬂﬁ ?)%%3 and

tousing smart ant’ennas (step
thﬁytramgmlﬁsapwdme t he Request Antenna IDf| eld 350 with

0 i G A2 S LR TRY ekt a5

tmistr&tﬂilng)rd&tat piive be theedichil HaRDSHFhASHhRGiAN dthe wireless
rece t| n. The first WIRU 110' al so_popul ates the

CHTRY ORFYREarh 109 takesady aisee pf wliliging thesmarg aptennaof the
s&ldEdWTRESE)” v&ﬂﬁn@%{lﬁ(ﬁﬁgﬁ%% ottgfﬁ i’ﬂ%ﬁéjﬂigayr b%nvergence

the second WIRU 110" ess
Progedyee GHECRITGUayI@thpr lagack. tThe whlizationnf RITS/GTSRAnddhaking

d transm ssion time. [0044] If the first
%@E&Sﬁ%‘%&%eterm nes that the use of smart antennas
[0G51] i nprEiwefeptures b B ghdvelepbAid@bntsomby %@%ﬁl@ﬁeﬂ&@e% a

whi ch .ant enna beam wi | | rmX| m ze performance (step

vauply of anperssueh as in agrapplicagton sgnningoase WHRU. For example,
the processors 115 and 125 of the first WTRU 110' and the second WTRU 110"

respectively, may be configured to perform any of the steps described in method
400 and transmit frames and data using their respective transmitters, receivers
and antennas. The features may also be incorporated into an integrated circuit
(IC) or be configured in a circuit comprising a multitude of interconnecting
components.

[0052] The above embodiments are applicable to radio resource
management (RRM) and radio resource control (RRC), at the data link layer and
may also be implemented as software or in a MAC chipset.

[0053] Although the features and elements of the present invention are
described in the preferred embodiments in particular combinations, each feature

or element can be used alone (without the other features and elements of the
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Request Antenna IDfield 350 with a NULL reserved field
value t oindicate tothe secondWRU 110" that the first
WORHRI/033020 i s not aware of which antenna beam RCITIUS2006/035424
maxi m ze performance, and transmts the RFA frame 300

to the second WIRU 110" (step 450). [0045] If the
PrefesredyRbodin@ide) er nnmesriddzatombimations ofith n@f tvithout other

erformance (step 430), and does
@%&v@mﬁl%é\feﬁf‘@%& %ﬁé’égﬁ%tll?v ¥Pni ze perfor mance
[0634p 440EmbbBRRedise first WIRU 110' popul ates the TA
field 340 with its own identifier (which may be its

MAC address), the RA field 330 with the identifier of

th addr e

the Socond WA dTor RpRlkaflY sheki e lik 0Hh B fias and
cg@@ranrp. plmgab%fsffemdebsamamnm&bmm ﬁmts (WaREIH), 35hethod for
n&lag tlonfl 320 with the expected

A R Blank et

ransm g into account the transm ssion
of the RFA franme 300, datafranme, ACKs, and inter-frane

spac s gﬂt first. WIRU 110" then transmts the RFA
franme 300 hmefod gt gpbodiprenth further cpmpsing pfssWTRU

T i b R R

fromthe RA fleld 330 that it is the intended

recehpver he first WIRU 110' ed the RFA

[ ParsYS o Bthod 38 i ¥ rgfSing Embotiioits Fivsher commpyising a
setmherf’i[‘REBre]‘céﬁmg &e RRegfasie. Antenna I D field 350 what
antenna beam if any, the first WIRU 110" prefers to

use for transm ssion. The second WIRU 110" then

det ey m nes natRbEHELE %ﬂﬁ}ﬁéﬁé@% Qﬁ%ﬂ{iﬁ"ﬁﬁﬁ’é}{ti fi ﬁwprlsmg a

receive the data trans
secppd | WERY defreemining anpesfaaed 28ntennar e apedion a dataframe

Iy, and updates its NAV in accordance with
t&%g&vg}lue in the duration field 320 of the RFA frane

300 (step 470).
5. A method as in any preceding embodiment, further comprising a

first WTRU transmitting a dataframe on a preferred antenna.

6. A method as in any preceding embodiment, further comprising a

first WTRU transmitting a query signal to a second WTRU.

7. A method as in any preceding embodiment wherein a query signal

includes an inquiry as to smart antenna capability of a second WTRU.

8. A method as in any preceding embodiment wherein an RFA frame
includes any of a frame control field, a receiver address field, a transmitter
address field, a request antenna ID field, a transmit length field, a data rate

field, and a frame checksequence field.
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[0047] One way the secondWRU110" may determ ne a
preferred antenna beamis froma previous

woeanmvssrnni ng procedure performed. This may PCT/US2006/035424
beparticularly useful if the Request Antenna IDfield
350 is populated with a NULL value or a val ue
i ndi cated no preferred antenna beam [0048]

Al t enati yel t.he second WIRU 11Q" y decide to .
it Pra ¢ BamEe R R P RES GeP A ie Thr{her comRgsing a
firtD WIRUt fopuBaines red & Hiiréd? fidlghdlt3ag i@ntifds: 3fentify a
frarae Q0. For exanple, the secondWIRU 110" nay

SGETTR R¥e antenna beam requested by the first WRU

110" because the first WIRU 110° nmay be in a better

position to determ ne which antenna beamw || maxim ze
per f dPmandepethodiasds aryeprecbdingiensiodwhBht, Fiftheh ssmpeieing a

' {-Qn_or., has not se an ac s .f.or . . i
Aoy PR BBl o om i St e e ot psidentity
the fizst WIRD.110' waits a short interframe space and

then transmts its data. [0050] By all ow ng the second
WRU 110" to know which WIRU is transmtting data
priofito F .S S preless. .
conm%i ca}t&iq(i;%&ggs%t% é%%{eg@éyg vé’n?héﬁédjg I\%JF T FY2PHgme @
firble VENRYt papd atimen aofeq it setennal \NDRGEIA 10ithvd prefeiredhtenna
;i dcﬁfgé cation t othe Physical Layer Convergence

rocedur e (PLCP), or any other layers. The utilization
of RTS/ CTShandshaking is al so bypassed. [0051] The

f eat ﬁes ‘gf t he abqve enbodi nents nmay be i npl enent ed

in al¢ari®emyethed gginany, pregeding emhodimenty further ramprising a
feN W . o F, . s 15 and
R TRl L b R R R
transpuesipy of pn REA foame pafdagafiranie; ackrewflodganasiys GACKSE and

ribed in nethod 400 and transmt franmes and

sggﬁgﬁaeg?rﬁémtsr?&c?&r espective transmtters, receivers

and antennas. The features may al so be incorporated

into gn igte%{lated,circuit . )
13. method as in any preceding embodiment wherein a value of an

antenna request ID field is a NULL value or no preferred antenna value.

14. A method as in any preceding embodiment wherein a second WTRU !

selects a preferred antenna based upon a preferred antenna in a request antenna
ID field of an RFA frame.

15. A method as in any preceding embodiment, further comprising a

first WTRU waiting a short interframe space prior to transmitting a dataframe.

16. A method as in any preceding embodiment, further comprising a

second WTRU configuring its antenna to receive a dataframe.
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(1C or be configured in a circuit conprising a

mul titude of interconnecting conponents. [0052] The
wahov@3sawodi ments are applicable to radi o resBaTas2006/035424

managenent (RRM and radi o resource control (RRC), at

the data link layer and may al so be inpl enented as

sof t War e HméthodapCughpresating pAibodimeX tivwiloargin drhentennais a

and el enents of the present invention are
I%%g%drjlglﬁ%gainge%ae preferred enbodi nents in particul ar

conbi nati ons, each feature or el enent can be used

al oni (vviﬂ&hou the other features and el enents of
t hepr8f er éﬂeé’ﬁﬁcﬁﬁ ipepRs preseding embodimaeng ovharaim for@tenna

M1 BeLs pWLBHLS ﬁm‘%’g‘%ﬁ?‘t‘%ﬁg% and el ements of the

present i nverti on. odinments 1. In a wireless
communi cati on system having smart antennas and

comprising a plyrality of wireless.transnit/receive .

uni t 29'( V\T%L%?t{%o %Pel‘héﬂy Rgpeedme, §PH"P@1”H@“Tan‘e¥eé’e éPl%FH@g a
pilefeared Antdinga iRluted sefectifif @girdRptedlantbBhl BBAms.
conprising a first WIRU transm tting a request for

antenna (RFA) frame to a second WIRU. 3. A nethod as

in apy. pr ' j U . Y . :
Secons] Vi aha o8 TH ot dbedibk hlHoisfihl EuthPefnprising a
se¢ppdpVEBEHinpdating a dietreork, allasative vectorfiNAV).ng a second

WRU determ ning a preferred antenna to receive a
dataframe transmission. 5. A nethod as in any

pr ec2tli ngA erdthetl aeintanyfpredddaig GAPGIMShWhardih 48 RFA frame is
MWRUEransm ttin f\ datafrane on a preferred antenna.

1gp e&%@?i&ﬁﬂégn 19l §anenr ecedi ng enbodi nent, furt her
conprising a first WIRU transmtting a query signal to

a second WI'RU. )
22. A method as in any preceding embodiment wherein an RFA frame is

implemented as a management frame.

23. In a wireless communication system comprising a plurality of
wireless transmit/receive units (WTRUs), a method for transmitting and
receiving data, the method comprising determining if a receiver WTRU possesses

smart antenna capability.

24.  The method of embodiment 23, further comprising transmitting a
dataframe based on a determination of a receiver possessing smart antenna

capability.

25. A method as in any of embodiments 23-24 wherein transmitting a
dataframe based on a determination of receiver possessing smart antenna
capability further comprises transmitting the dataframe without regard to smart

antennas if the receiver WITRU does not possess smart antenna capability.
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7. Amethod as in any precedi ng enbodi nent wherein a

guery signal includes an inquiry as to smart antenna
woapalissizoy of a second WIRU. 8. A nethod as i RCaME2006/035424

precedi ng enbodi nent wherein an RFA frane includes any

of a frame control field, a receiver address field, a

transmtter address field, a request antenna ID field,

atragsm Ientﬂfield a.dfata raje field, and a .

framé bhe&s?eggrg B8 Pruhynatan Systeny QEriFingy plurality of

voirelesd it reh semiboetiofRN unith UWITRIU S0 BPfiethét 8r ft_&«éésfmi\é\gﬁg and
i fier

Fopul at i n? a_receiver address field with an ident
TRSIYIREN fptay thes dpefhgdvimeprisipg Aetesntinigasni fmanyement in

tRArReGEL08 pRFBALARNY t}fe_uastefb%rsn%gwﬁ{e' g a first

WRUpopul ating a trdnsmtter address field with an
identifier to identify the first WIRU. 11. A nethod as

in a precedi odi ngnt rther conprjsing a . .

1 r ot Ao Biser P et el tinthen camprsmenanaptking o
datgfraher baddask ennRtdd@nhtibh €6 ah2imPyovBiBRE iAStials@Nion
precedi ng enbodi nent, further conprising a first WIRU
Pﬁﬁfgﬂpﬁ??eng a duration field with a val ue accounting

for the transm ssion of an RFA frame, a datafrane,
acknow edgenents (ACKs), and short interfrane spaces.

13. #8.nethoethed animayy pf enbelingnenPO-AT vedrelthig b Rmitéing a

f ant en request 1D field is a NULL val ue, .
R M ICKNER ORI .
pprfeceanddusiisocinifmikes thekiittin SeAandWERHIBAItS6E5d30 smart

eferr%d ant enna, based upon a preferred antenna in a
a fﬁﬁl&’@ét Hemia ¢Dsmagt pndennas dpes mojnerovids: aApadfbiroance

iBprdveniAY, Precedi ng enbodi ment, further conprising a

29. A WTRU configured to perform a method as in any preceding

embodiment.

30. A mesh point (MP) configured to perform a method as in any of

embodiments 1-28.

31. A wireless transmit/receive unit (WTRU) configured to perform a
method for transmitting and receiving data in a wireless communication system
having smart antennas and comprising a plurality of WTRUs.

32. The WTRU of embodiment 31, further comprising a receiver.

33. A WTRU as in any of embodiments 31-32, further comprising a

transmitter.
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first WIRMmaiting a short interfrane space prior

totransmtting a datafrane. 16. A nethod as in any
wonrew@dsazg enbodi nent, further conprising a seeonaSYhROBS424

configuring its antenna to receive a datafrane. 17.

Aret hod as in any precedi ng embodi nent wherein an

ant ettha i4 WIBRaseth any af eartiodiments1Bl-38, foetihaccodspriding a

Lna,.enbodi yyent  wherei n.an antenpa i ncludes a
Py u?égfﬁ |%§ §rdag1“’%gf ?O@@?‘?dgﬁaaf recRiven ARd .aq‘I@SDRQ thod as in
any precedi ng enbodi nrent wherein selecting a prgferred
antepna in s selecting a preferred antenna beans.
20. ®-meth &{Zﬁﬁ@ INRRY Pk @@b@!flmfnéﬁﬁétﬁ%her,em @rnrhesssor is
cOARITES 18 ToRtroE ﬁ%%ﬂ%éé%dﬁﬁhgﬂitaa QS@X&E 0P hREEL @)
vector (NAV). 21. Anethod as 1 n any preceding
framsodi nent wherein an RFAfrane is i npl enented as a
control frame. 22. Anethod as in any precedi ng
enbodi mrent wherein an RFAfrane is inplenented as a

managfmet WTRUes 1213ar|1}* bf (lﬁp%diﬁife@ﬁéﬂé%l "HRbeH b Pocessor is
syste onprising a plurality of wireless

QIR {9 TseiEP # T CemedRubs Feiveet hod T or o
transm tting and receiving data, the nmethod conprising

determning if a recei ver WRUpossesses snmart ant enna
capabi-| i &YWIRU aphim anst sfoembddievnts B 86t wR&eird brgrb&ksor is

| Hi Lttd t af,r ane. bas n a ..
S S I ST s L T—
capability. 25. A nethod as i 3 an%/ of eg‘oodidrrent S
- ' itti tafrane based on a
dot it nak PSR aer B & rpeaisna] i aerain arimecessor s
configaldd td Yohtsbl Qetrraﬁﬁﬁﬁgélsﬁﬁ tltarn?'ﬂl%nat §4380€ on a preferred

datafranme w thout regard tosmar
antenna.

39. A WTRU as in any of embodiments 31-38 wherein a processor is

configured to transmit a query signal to another WTRU.

40. A WTRU as in any of embodiments 31-39 wherein a processor is
configured to transmit a query signal to a WI'RU that includes an inquiry as to a
smart antenna capability of a WTRU.

41. A WTRU as in any of embodiments 31-40 wherein a processor is
configured to populate any of a frame control field, a duration field, a receiver
address field, a transmitter address field, a request antenna ID field, a transmit

length field, a data rate field, and a frame checksequence field of an RFA frame.

42. A WTRU as in any of embodiments 31-41 wherein a processor is

configured to populate a request antenna identifier for transmitting a dataframe.
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antennas if the receiver WIRU does not possess smart

antenna capability.26. In a wireless communi cation
weysir@ssonpri sing a plurality of wirel ess PCT/US2006/035424

transmt/receive units (WRUs), a nethod for

transmtting and receiving data, the nmethod conpri sing

determ ning an i npr ovement in transm ssion performnce

by t { ante o120, T

oo et VEERO - i BEARP Ryt PLAS Fetthorpaumprising an
aﬂmmar@emmonﬁnanﬁetlem Witlod redeivd ol 4 fRRLOMNENt
in transm ssion performance. 28. A nethod as in any of
enbodi ments 26-27 wherein transmtting a datafrane
basegy.on LAwAERER1iA ANl P eﬁhfbo@iﬁnéﬂm %?V&'Wﬂéreh{‘ an antenna is a
transm ssi on performhce er conpris
Pb?%ﬂsﬂﬁ’ﬂﬂh@naadat af rane wi thout regard to smart
antennas if the use of smart antennas does not provide
a performance inprovenent. 29. A WIRU configured to

per f45.m &\ WIRUda@sn iahyastyerdbaAdn6H 3 MACFhER% -an3Antefna
configured to performa method as in

0| nt
eﬁfa Sntp’ﬁ’él‘if%ec‘ilo ar@&nn%@ wirel ess
transm t/receive unit (WIRU) configured to performa

method for transmitting and receiving data in a
wi r dbess A BRI asani ay efanbeditmnin gl difavhereit epracessor is

|it f .WIR 2 The WIRUof
oS (ool el thaBiia g dateBRopver. 33, A
WRU as in any of enbodiments 31 32, further

corrp SI g ansmtter,34 A WRU as in any of
et Xﬁ%ﬁﬁ 1031yt Hfepmbesiipments A48 Vph@?@@lsgmrocessor is

?éd'bfﬁlll #40 YRl B 010 transmtter.
35 A V\Z'RL?ﬁas in an?/ o?ﬁ%cr%% |V\rér§t?1){§lq%¥§34 wherein a

processor

48. A mesh point (MP) configured to perform a method for transmitting
and receiving data in a wireless communication system having smart antennas

and comprising a plurality of MPs.

49.  The MP of embodiment 48, further comprising a receiver.

50. An MP as in any of embodiments 48-49, further comprising a

transmitter.

51.  An MP as in any of embodiments 48-50, further comprising a

processor operatively coupled to a receiver and a transmitter.

52. An MP as in any of embodiments 48-51 wherein a processor is
configured to control a transmitter to transmit a request for antenna (RFA)

frame.
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configured to control a transmtter to transmt a

request for antenna (RFA) franme. 36. A WIRU as in any
wofhowEmbsdo nent s 31- 35 wherein a processor is ceatiugeveds3s424

to receive an RFAfranme froma receiver. 37. A WRU as

in any of enbodi nents 31-36 wherein a processor is

configured to determne a preferred antenna toreceive

fra ansm ssi o A WIR i.n any of
enbo%rél A “@fi a1, FRY Of ﬁmi)os%%%fé 4% 87 swhespm gurraepssey is
&xﬁl’%ﬂr@ﬂ térddeffeSdH RFerr:hﬁe o Fhdeiderlat af rame on a
pretferred antenna. 39. A WIRU as in any of enbodi nents

31-38 wherein a processor is configured to transmt a

quer y, Si 4 U.as in_an

oot ot Mh 25 pdF ar KhBeniadthes A S b g herReor i
cordfiguarad to detmmumra;@mfegfeﬂj anténre tdFetdivrad ddtafiaudasar@inission.
inquiry as to a smart antenna capability of a WIRU

41. A WIRU as in any of enbodinents 31-40 wherein a

Pr OCEESOrAh P R indhh @ df teﬁlbgﬂﬁﬂélﬁts USBY vHer8inl b Eiﬁ:@cessor is
control field, a duration field, a receiver address
cqnfiguged fotqontrokia; transmdlderie transmit s detafrrsne oana emeferred
ah&%b%[d atransmt length field, a data rate field,

a a frame checksequence field of an RFAframe. 42. A
WRU as in any of enbodiments 31-41 wherein a

roc or onfigured.to ulate est, ant enna
 derdi-1 é‘}n PP 35, tnany of e Hﬁ’ imcptsr 49 Wterein quRzorssor is
configdit¥d eé t1RnBREH QAL signfldo ahbtHRSWTRYPr i Sing an

antenna in operative conmunication wth a receiver and
atransmtter. 44. A WIRU as in any of enbodi nents

L I AR RS gl e

ctaﬁimadito transmit a query signal to a WTRU that includes an inquiry as to a

smart antenna capability of a WIT'RU.

58. An MP as in any of embodiments 48-57 wherein a processor is
configured to populate any of a frame control field, a duration field, a receiver
address field, a transmitter address field, a request antenna ID field, a transmit

length field, a data rate field, and a frame checksequence field of an RFA frame.

59. An MP as in any of embodiments 48-58 wherein a processor is

configured to populate a request antenna identifier for transmitting a dataframe.

60. An MP as in any of embodiments 48-59, further comprising an

antenna in operative communication with a receiver and a transmitter.

61. An MP as in any of embodiments 48-60 wherein an antenna is a

phased array antenna.
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includes a plurality of directional antennas. 46. A
WRU as in any of enbodi nents 31-45 wherein a

worow@ssnn i s configured to configure an ant enRa@THUS2006/035424
receive a dataframe. 47. A WIRU as in any of
enbodi nents 31-46 wherein a processor is configured to
update a network allocation vector (NAV). 48. Anesh

point (MP) configured toperforma method for

t r arfni t A NGTRHday & epyi of erakedimientss 43iblevherein an antenna
. C [ ' v rt antennas and
i A AR R R o 2T SN o

enbodi ment 48, further conprising a receiver. 50. An

\V/ in an f enbodi npnt 8-49, further conprisin .
Bt rhsniAn B g 0 sy RBeHbofinay 480 AR AR ascestbr is
cBigePed fdédnTBrE ANRNSIH003RIPE 8 ADOAfrARBS at i vel y

coupled to a receiver and a transmtter. 52. An MP as
in any of enbodi nents 48-51 wherein a processor is

confi gur r ] r Tyl .
equed:” 7 M F . B hOREhGAS 45,68 WIRASH & rlocesecr is
caifipagdedrentpdA8-aaittwoek ellocatioprvectsSNAV)s configured to
receive an RFAfranme froma receiver. 54. An MP as in
any of enbodi nents 48-53 wherein a processor is
configured to determne a preferred antenna toreceive
a dataframe transm ssion. 55. An MP as in any of
enbodi ments 48-54 wherein a prgcessor i's cgnfigured to
control a transmtter to transmt a datafrane on a
preferred antenna. 56. An MP as in any of enbodi nents
48-55 wherein a processor is configured to transmt a
query signal to another WRU.
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57. An MP as in any of enbodinents 48-56 wherein a
processor is configured totransmt a query signal to a
WORRBsR20i ncl udes an inquiry as to a smart anPema2006/035424
capability of a WIRU. 58. An MP as in any of
enbodi nents 48-57 wherein q¥ ﬁﬁ ssor is configured to
popul ate any of a frane con ield, a duration
Whatlid clagmeddei ver address field, a transmtter address

field, arequest antenna IDfleId tragnsmt | ength
(el dr o T Al comgpgnicaten &9 tPRRARE ke gBHEwas and

céﬂﬁghgln%fa Rra3ior ¥R lesd YrarfithilPe @Sved dhif W ’PRUS) a m%thod for

odi ments 48-58 wherein a processor is conf i gure

tregsEptiing endirecetyiies daten themethefesomprisings or
transm t tdt P&ngggb"’\{r &40 Ttt1gg lAaué\éD f&saﬂtg ? Rﬁ)‘&) frame toa

enbodi e an ant enna
sepoed AWTRE; comuni cation with a recei ver and a

transmtt 1. as. i.n f enbodi nents 48-60
wher ei n eﬁﬁ‘f"é‘l‘?ﬂ@q‘}%ﬁ ﬁecﬁWé%%g"%Bféyfma’H?enna 62. A

WRU as |tﬁe aYor¥ \W‘mdieﬁ&@ﬁlﬁlfgga%eﬁféﬁhﬂteﬁﬂa%t&%% a
includes a plurality of directional antennas.

dpafeagoe tragatnissions #ddi ment s 48- 62 wherein a pr ocessor
f
1 o Uiyl U AN IR 16

antemmai N a processor is configured to update a network
al l ocation vector (NAV).CLAIMS What is clained is: 1.
In a wirel ess comuni cati on system havi ng snmart

ant emnas B nhtRBA | 6 BRiR ml %ﬁ'hb% ycoaipﬂmlﬁglt@ﬁs first WTRU
transmt/receive unltsvé_‘ﬁ a net fo
trangpeing prjeay digned do gseg«mdaWTRU, Néteh@dl the query signal

ufa‘cﬁl{l'm;ﬁ 'nagi ?}%ER? a{srtg)sche %@% atfte g&ﬂ‘étcé&\%%h@y Bﬁﬁ%es%EorI(PW TRU.

3. The method of claim 1 wherein the RFA frame includes a frame

control field, a duration field, a receiver address field, a transmitter address field,
arequest antenna ID field, a transmit length field, a data rate field, and a frame

checksequence field.

4. The method of claim 3, further comprising the first WTRU
populating the receiver address field with an identifier to identify the second
WTRU, the transmitter address field with an identifier to identify the first
WTRU, and the request antenna ID field with a preferred antenna identifier.

5. The method of claim 4, further comprising the first WTRU
populating the duration field with a value accounting for the transmission of the
RFA frame, the dataframe, acknowledgements (ACKs), and short interframe

spaces.
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the second WIRU receiving the RPAfranme; the second

WRU determ ning a preferred antenna to receive a
wdavaiossare transm ssion; and the first WIRU  PCT/US2006/035424

transmtting the datafrane on the preferred antenna.

2. The method of claim11, further conprising the first

WRU transmtting a query signal to the second WIRU,

wher@i n tTMg: ol of tlanald winsreliti®® valud dfdte hiitcdalroqhdit ID

smart antenna capability of the second WRU. 3. The
figlki s N DL LCYalnot R es el WS P& e | ncl udes a

frame control field, a duration field, a receiver

address field, a transmtter address field, a request

ant €hna [Tibfei wiedhod of rcm‘imﬁ‘lt wherein [the| seicond VERUa selacts the

ficel d uence The t.hod
o EieP RS PR B On B PREEE Frtenpnsn fhgeaeslBidda 10
fipdpefitht RRA fiaend, ecei ver address field with an

identifier to identify the second WIRU, the

transmtter address field with an identifier to

idengify 1. 3
fi el% Wi tﬁﬁbgn%ﬁr}{e tgf %CFFH&M enn(jjzzlﬁlale%1 b ? heﬁPétW’ﬁRU'vPaltmga
sinagt g rrh el space riof to trhvsmigtimgrthe dagafrarmef irst WIRU

popul ating the duration field with a val ue accounti ng
for the transm ssion of the RFA frane, the datafrane,

acknew edgsmandthod AEKSdim dndusiher tcohdprBlidd ah€ second WTRU
spaces. 6., The nmethod of claim4 wherein the val ue of

cQIfig iR anteapaderesaiys the dptaframeny | val ue or no
preferred antenna value. 7. The nethod of claim4
wherein the second WIRU sel ects the preferred antenna
basell.updthe hethod bf clader -Anvhksrain the ahtenmagisestphased array

agpén%%na IDfield of the RFA frane.

11. The method of claim 9 wherein the antenna includes a plurality of

directional antennas.

12. The method of claim 1 wherein selecting the preferred antenna

includes selecting a preferred antenna beam.

13. The method of claim 1, further comprising the second WTRU
updating a network allocation vector (NAV).

14. The method of claim 1 wherein the RFA frame is implemented as a

control frame.

15. The method of claim 1 wherein the RFA frame is implemented as a

management frame.
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8. The method of claim1, further conprising the first

WRUnai ting a short interframe space prior to
wonrenTaesvi ng the datafrane. 9. The net hod of eCaiusede/035424

further conprising the second WIRU configuring its

antenna to receive the datafrane. 10. The net hod of

claim 9 wherein the antenna is a phased array

ant elda. Ihla vHreles®ichbathficatic 8y&enhesrprisingea alufilitg of
i.ncludes a p

lurality of directional antennas. 12. The
wiasSdbapoRRs ey et (VEEDEL (1 r@eﬁwé frrefransgitting and
ré&@iv@f%%éaié]%@ﬁl%%h&?éo%&ﬁﬂiﬂﬂg? preferred antenna beam
13. e method of claim 1, further conprising the

second WHRteTopdingi ifigreceiver WOPRU ab4sesses smartadenna capability;
aﬁgu“o. 14. The nethod of clai m 1lwherein the RFAfrane
I'S inplemented as a control frane. 15. The net hod of

cl ai m 1whesesnittihg afdafdfi-ame based sptiadttedinasioa of a receiver
managenent franme.16. In.a wreless comuni cation
PAFEFRIRG EBAFT MateRy2 £2BIRIHEY-i ty of wirel ess
transmt/receive units (WRUs), a nethod for
transmtting and receiving data, the nethod

conpki.si Aghe aratbedyiafi elgimf 16 whereiny dheitep ofs tragemitting a

n LlLitys.and transmtting.a datafra
AR & RSN Gh, BRORALLhInan AN o TR bhldife SRR} hRna
capabili tyenitdien aomprisds trafhgmitting thddntakhhiedvithout regaird t®smart

REE MR AT R R T
ant enna
18. In a wireless communication system having smart antennas and

comprising a plurality of wireless transmit/receive units (WTRUs), a method for
transmitting and receiving data, the method comprising:

determining an improvement in transmission performance by the
use of smart antennas; and

transmitting a dataframe based on the determination of an

improvement in transmission performance.

19. The method of claim 18 wherein the step of transmitting a
dataframe based on the determination of an improvement in transmission
performance further comprises transmitting the dataframe without regard to
smart antennas if the use of smart antennas does not provide a performance

improvement.

20. In a wireless communication system having smart antennas and
comprising a plurality of wireless transmit/receive units (WTRUs) configured to

perform a method for transmitting and receiving data, each WTRU comprising:
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capability further conprises transmtting the

datafranme without regard tosmart antennas if the
woeewine20 WIRU does not possess smart antenna PCT/US2006/035424

capability. 18. In a wirel ess comruni cati on system

having s deea}.€NNas and conprising a plurality of

wirel ess transm’t/receive units (WRUs), a nethod for

transm t ta trgnamittere@advi ng data, the nethod

conprising: determnin n i npr.ov nt jn transm ssion

per f or marfcRFOB5PSPH @P?P?ég’ﬁg’ %’Hﬁnﬁd tg hherRegiyer _ the t_ransmltter’
whiedia Nih! prdBesBofl & BddfiRedds RONG01 EAE 1:SLRETEN S tAhAit a

an i nprovenment in transm ssion performance. 19. The
repeRb doropnienapniRB\ wireme) weedive aneRF 4f framentomnt thengecaiver,
dgaLRiLeR ﬁr&@ﬁ@g aﬂpex#ngeco qg&e e'f"a H%ti]alﬁ%gné){raggm!i S orn?\allggggrtltrol

I'n transm ssion performance further comprises
the tmasmitteniy triesmitthé datefravhé bodhe pedfarrdd tantatray. t

antennas if the use of smart antennas does not provide

a performance inprovement. 20. In a wireless

conmemi CaHOWTINS bEThHR 2D Rehe?dRthe PRERERRSs Ald¥her configured

conprising a plurality of wireless transmt/receive
tQrpasmibgreussy signdl it anether WIRYT wherein blee @ertyfsignal includes

rggﬁ L and Lvi R I sing:a
a%éc [ e%%kga%ran%ﬁ?ﬁﬁé%%ygﬂgﬁgﬁgfggégg%%#gﬁggﬁétiver
coupl ed tothe receiver and the transmtter, wherein

t he 0Cess . Ss_confi ed to ntrol the transmtter
to t io\ns j e‘@ﬁ[ﬁ}@& Bga?m?gb Wj’rﬁr%‘l‘?% e@ﬁﬁ,&fsqrﬂ%lh%?h"rré’t? igared

t@PofpitiAtd b BN 'cafirbh Belde Gedv@iondBi18! HirREeifePiddRES 8Hld, a
antenna to receive a datafrane transm ssion, and

traAEidpr address Haldupreqiest gntermeskh fieldna toansatis Jomgth field, a
d&%era% BEf, b5 aaﬂ'glﬁﬁrlzpﬁc]zs%gu%@ ﬁ\M(BéP{heC}:IiﬁA%ﬂe.mer ern
the urther contigure

procesdsor I's

23. The WTRU of claim 22 wherein the processor is configured to
populate the request antenna ID field with a preferred antenna identifier for

transmitting the dataframe.

24. The WTRU of claim 20 further comprising an antenna in operative

communication with the receiver and the transmitter.

25. The WTRU of claim 24 wherein the antenna is a phased array

antenna.

26. The WTRU of claim 24 wherein the antenna includes a plurality of

directional antennas.
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to transmt a query signal to another WIRU, wherein
the query signal includes an inquiry as to the smart
wanv@mass2capabi ity of the other WIRU. 22. ThePUTRS205/035424
claim 20 wherein the processor is further configured t

0 | ab fi is ield ~.a

Feeerer iam AL Bt AR 22 \whiel b the Brdthidl iRl pyfured
ta eopfigure thet mmbean B féceive, tha datafnamiet | ength field, a

data rate field, and a frame checksequence field of

the RFAframe. 23. The WIRU of claim 22 wherein the

Pr 0CZ8;SOITHeSWIR biiMiiedl20 QR  tBé BrddB&sor $HEBler configured
ant&anna IDfield with a preferred antenna identifier

tor gpdate aretivork adocaiengsetor (NAY). 24. The WIRUof cl ai m
20 further conprising an antenna in operative
communi cation with the receiver and the transmtter.
25. Zfhe MRUwifelesk zbmmRdivdtioresystémchathge siart Snnnas and

hased arra nt enna, 26. WRUof c| aim 24 wherejn
oS Re A IR o Bt 20t (UPel Spripevined Guper e & mothod for
trankeiiag ohd relbivindTRal e£dhalIP cdthpMieh®i N the processor
is further configured to configure the antenna to
recei ve HECHHeTAf rame. 28. The WIRU of claim 20
wherein S is further configured to update
a netmrtﬁqg?l?%rggﬁ%b%&%ector (NAV). 29. In a wreless
conmuni catprocessors bperatiselyrgupled te tlenteedinasaritiie transmitter,

Sy | urali of sh ints, (MPs), configured
G T N I
redaest, foraditelyiza GRIA) | f54R6, ratelvRCHH VA fParhé SR thkSfeceiver,

d rocessor, operatively coupled tothe receiver
deggrgnﬁwga prefprzed @]@1@?1’113 to receiv¥a a datgframe transmission, and control

the transmitter to transmit the dataframe on the preferred antenna.

30.  The MP of claim 29 wherein the processor is further configured to
transmit a query signal to another MP, wherein the query signal includes an

inquiry as to the smart antenna capability of the other MP.

31.  The MP of claim 29 wherein the processor is further configured to
populate a frame control field, a duration field, a receiver address field, a
transmitter address field, a request antenna ID field, a transmit length field, a

data rate field, and a frame checksequence field of the RFA frame.
32.  The MP of claim 81 wherein the processor is configured to populate

the request antenna ID field with a preferred antenna identifier for transmitting

the dataframe.
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wherein the processor is configured to control the

transmtter to transmt a request for antenna (RFA)
wobnremw3snecei ve an RFA frame fromthe recei ver PCT/US2006/035424

determine a preferred antenna to receive a datafrane

tra 1 S§hQ con the transmtter to transmt

the St antSIPE QRN b duetnds bR bR gl Sard BB tive
cothduficationlvatie the tdeeiver aa@ $h@tramsoiitied.her confi gur ed

to transmt a query signal to another MP, wherein the

query signal includes an inquiry as to the smart

ant epna qapaliplf El)iuﬂf33twhfer&hl?;ﬁé aMJDenna% a pR&seRrRy antenna.

clai m 29 wherein the processor urt%er configure

to populate a franme control fleld a duration field, a

rec er mad fiLel tran n1tt r _address field.,.a

Foquiit AREHEES, dph 88 oTndref AL b e B 1BFRRPs 2 R of
diledtionadbatdonakd, and a frane checksequence field of

the RFAframe. 32. The MP of claim 31lwherein the

processor is configured topopul ate the request antenna

| Dfigd d wilhvie JPEfiff SPRAnaR:S @H@rﬁf&gﬂok ;.g rtH& cgnfigured to

transmtting the datafrane. 33 alm 2
canfigune theamionns it yeceivedire stabaframeoper at i ve

conmuni cation with the receiver and the transmtter

34. TheMP of claim 33 wherein the antenna is a phased

ar r 7. antidieMP o3%laim9 Whemfin ¢h@procdskoniiefitliortdogfigured to

tenna i ncl udes a pIuraI of directional antennas.

ite-prietiyerls pllegation, vestary ﬁg’f n the processor is

further configured to configure the antenna to receive

the dataframe. 37. The MP of claim 29 wherein the

processor is further configured to update a network

al l ocation vector (NAV).

-24.



