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[00A6] | gat eMukiiple entudtiplewut (MEVIR) wirglers teghaolog improves upon

an gn%%séiggxsﬁty%cy &ﬂ%ﬁg ln?ulgﬁ)tle‘;‘RF chains. Each RF chain is capable of

simultaneous reception or transmission. This allows a MIMO device to achieve

higher throughput and to resolve negative effects of multipath interference. Ina
transmitting device, each RF chain is responsible for transmitting a spatial
stream. A single frame can be disassembled and multiplexed across multiple
spatial streams, which are then reassembled at a receiver. '
[0007] MIMO is one of the most promising techniques in wireless
communications. Unlike traditional smart antenna techniques that aim to
mitigate detrimental multipath fading and enhance robustness of a single data
streém, MIMO takes advantage of multipath fading to transmit and receive
multiple data streams simultaneously. Theoretically, the capacity in a MIMO
system increases linearly with the number of transmit and receive antennas.

MIMO is being considered by numerous wireless data communication standards,



stream M MO takes advantage of nultipath fading to

transmt and receive nultiple data streams
warepglit@seousl y. Theoretically, the capacity iPCHUMOMD13464

systemincreases linearly with the nunber of transmt

sughthyd EEEEY SOQ'ItlﬁnQﬁ‘& 30D iaRp e 948 Wisis %r Zx(ijuht.1 é%eh aggess

nunmerous wirel ess data communi cation stan
02.H n and SGPP wi deband code di vi Si on rrul t| pI e

ntin
%i;é%@@ﬁ%&t W& g{@pg‘t i %19&'?%& ‘ﬂﬂﬂ-’é ao”’rpaéila1
muipipléxdhg diode os bispatiBlidiversity tnh@les Ba thedpaiial Bitﬂﬁ??ékﬁl% mode,
WRU transmts nultiple inde endent da
gﬁi@yngr anSEts, gy mée dndependenfy éﬁ‘iﬂns regps| o |max1neze data
theRahbat. WhyRhS thy s;fﬂ%fjaq diverURThR @g@?{g{( ﬁ At g single

data streamvia nu antennas
dagpeliream yia md@pl@mmas é)enenﬂu@mﬂdheto@eﬁa&h(ﬁcmwa a WTRU

mat [, nbi nati o it
is @&MF% %d?otseel | I | z rﬂpril%tg %ﬁl&megﬁc 8r 240 %rfar é‘ﬂl @é‘ﬁxlty
metoichtnatilionin ﬂhlepmlédtio)ﬁ, of ANde¥kldd GRaR @B hLibX. 'I'I}]rbﬁ:ally,
of th m where the subscripts of

m’gﬁéﬁ% ‘gq’ra‘i"é’b Fallf:‘%‘illf’ﬁhﬁff’ﬂéns attributable to

each antenna mappi ng between tyamsmtting WIRU A' s

antennas a...mand a r gbuw n RU N s ant ennas

a...m [0009] AWIRU mey .obtain-a calibration matri x

(K) in a simlar manne hygali hation in the context of

wirel ess LANs involves cal culating a set of
wheserbhe sxwhsctipts ebihreed ementsdo eéfresergroatrib@tionsdtiibutable to

lied at. t tran mtt baseband streans
ealll o Sk e B bpsihe W pas ot p e and o
re@ﬁﬂﬁngUmsr@ﬁm dh{ference between transmt and
ei ve processi ng 8‘@ t hs (ug to an unknown const ant
1

[002@ oss dnhtVehRbdpay poigimp calibrationmyatrex @{)guraesmﬂaa manner.

[ nn callbrtlonl :
CoBbngh §ARCAmEION Ll By IR P S
valged gbirbetagrecoefficientis shaty wheh amiéiplied Nt rafeaiting VTR U’s
Wt-) g Jc?x WRU) 120. ,Tx
baseband streams on’a per-an tenna and per-sub-carrier basis, would equalize the

response difference between transmit and receive processing paths (up to an
unknown constant across antennas).

[0010] Referring to Figure 1, a signal diagram 100 of prior art channel
calibration is shown. A transmitting WTRU (Tx WTRU) 110 first needs to
calibrate the existing channel between receiving WTRU (Rx WTRU) 120. Tx
WTRU 110 transmits a calibration training frame (CTF) 131 to Rx WTRU 120.
Rx WTRU 120 responds by transmitting a sounding physical packet data unit
(PPDU) 1382. Tx WTRU1 110 calculates a channel estimation H 133 for the
channel, referred to as H(2—1). Tx WTRU 110 transmits a calibration response
134 which includes the channel estimation H(2—1). Rx WTRU 120 then
performs channel estimation by transmitting a CTF 135 to Tx WTRU 110. In

response, Tx WITRU 110 transmits a sounding PPDU 136. Rx WTRU 120
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WRU HOQransmts a calibration training frame (CTF)
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number of available antenna mappings dramatically increases.

[0013] When beamforming antennas are included in a WI'RU, the number
of available antenna mappings may become very large. In order to optimize the
communication link between two WTRUs, it is necessary to select the
appropriate antenna mapping at both the transmitter and the receiver.

[0014] Therefore, a method and apparatus for efficiently utilizing the
variety of available antenna mappings in a MIMO capable wireless device having

multiple beamforming antennas is desired.
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packet data transfer;

[0020] Figure 2 is a flow chart of a method for selecting antenna mappings
in accordance with a preferred embodiment of the present invention;

[0021] Figure 3 is a block diagram of a system including an AP and a
WTRU in accordance with the present invention;

[0022] Figures 4A and 4B are a signal timing diagram of channel
calibration and packet data transfer where antenna mapping selection in
accordance with the present invention is utilized;

[0023] Figure 5 is a diagram of calibration training frame (CTF) PPDU
frame format for implementing antenna mapping selection in accordance with

the invention;



conjunction with the acconpanyi ng draw ngs, wherein:
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case of a beamforming antenna, with a particular RF processing chain.

[0029] Referring to Figure 2, a method 200 for antenna mapping selection
in accordance with the invention is shown. A WTRU selects an antenna mapping
from a candidate set of currently available antenna mappings, (step 210). The
WTRU determines if the selected antenna mapping is calibrated, (step 220). Ifit
is determined that the selected antenna mapping is not calibrated, the WTRU
calibrates the selected antenna mapping, (step 230). It should be noted that an
antenna mapping calibration that has previously been calibrated may become
stale. Calibration of the selected antenna mapping is discussed in greater detail
below. Next, the WTRU determines whether the receiver WIRU has changed its
antenna mapping, (step 240). If the receiving WTRU has changed its antenna
mapping, the method returns to step 210 to select a new transmitter antenna

mapping, if desired. Ifit is determined that the receiver WIRU has not changed
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When referred to hereafter, an access point (AP)

includes but is not l[imted to a Node-B, site
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interfacing device in a wireless connunication
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mappr ng, e method returns to step 210 to select a

in auewdthoansmGtShetetwnﬂenna mapping, if desired. If it is

erm i [
[Oogﬁfi enna ing; gltﬂ(ﬁmc rdgeﬁ\sé‘?’n P&I H@ﬁﬂ’%%bem n%%lecmr
314dad phiranf;sm a&ﬁ:bﬂﬂa(w?»lmﬂgmlm \sbéxecd achrgnmte@lrugneame than 1,
ant enna mappi n 250) .. The od
anéﬁésllbwl%mtlﬁ 318 Frofile Sranplary oo e e A en

ar@Eé Fg@ﬂéﬁgm o D0APp1e PRESIS | PHe tWTﬁID B2®@ idcludes two RF
ess onmmuni cat i on s%gst em 300 including a first

chaAnRBQZAD?»%ﬂBj adegureshert 32@ afpb#ra,béy phamengastna2dm,
wl{éﬁ%&ﬁ% sel e%tgzlﬁgpealter raéliq:'la 1Wtﬁﬁ eSJaSl lgrsﬁﬁ%ogrll ent ai;

leadt bhe bEtlexphirnAes 326A1826a{ isroapabletotﬁ gdnmdtm@mnultlple beams
Re%e{;'glgl%\r;ipgélf Sgnlhlz_jgog\ya‘%{[} 3“%1 a etagnI (Q)%nbma 1on is setlected by the beam
selector 324 for MIMO transmission and reception in accordance with the
presently inventive method 200 described above with reference to Figure 2. The
selected antenna mapping is utilized for transmission and reception in
accordance with a control signal output from the beam selector 324. The beam
selector 324 selects a particular beam combination based on quality metrics
generated and stored in the calibration unit 328 as explained in detail
hereinafter. The WTRU components of the present invention may be
incorporated into an integrated circuit (IC) or be configured in a circuit

comprising a multitude of interconnecting components. It should be understood



However, the present invention is equally applicable
tobot h uplink and downlink transm ssions where either
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24. The beam sel ector 324 selects a particul ar beam
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[0034] To illustrate, reference is made to Figure 3. Transmitter WTRU 310

(also referred té herein as Tx WTRU) includes two RF chains, 312A, and 312B.

The beam selector 314 couples several omni-directional antennas 316A-316n to
the RF chains 312A, 312B. The number of possible antenna mappings for
transmitter WTRU 310 is therefore n times the number of RF chains. Receiver
WTRU 3820 (also referred to herein as Rx WTRU) also includes two RF chains,
322A and 322B. A beam selector 124 couples several beamforming antennas
326A-326m to the RF chains 322A and 322B. Aé mentioned above, in this simple
exemplary embodiment, each beamforming antenna 326A-326ﬁ is capable of

forming three directional beams. Therefore, receiver WI'RU 120 has a total of m
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provi ded as an exanple, not as a limtation. Any

conbi nati on of antenna types having any nunber of
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of tlmwcamdldetet sednial lllameérhoalsetWIE@n &R %antqm@emappmgs A

i- d| ectio as:. h
cargiiiternt it Bitirs BAE FPAS AR sPpR SELRE] ChalBRef Bine o
reﬂiﬁg clﬁa?f%iﬁgf’ﬂhaﬂtdl echditioak. ok eﬁmlemytrbasmamtm hsdaahmn may
and o i n agcordance control signal fro
mopigmthechappyl cgpaitiogs d’gﬁﬁln%fat@ief@é?’é% gs 1m {He current

carﬁﬂ!ﬁ’ﬂe%‘: | §fer cbRGRddusT f’bl{/\#éﬁ&dl@élfy, dnfietled R akredBUannel
toFigure 3. Transmtter also referred to

corivétiennfaglsto TreapERpdetetininpssthrogholi-for teepued etezmined fam the

BT TR TR e
disédrtiing Sevdal a'ﬂtemmmhppmgﬁ fronsihielehereattantidatragip intgzducmg

for transmtter WRU 310.,is therefore ti,mes
ORI GPURRnA A £ UL B AR SRR e S in

thé &Aa?&a%@ 29nf AbBifity BEplGRHNE e Ringidate et may b
22A and :%22%1 % bé%@r% sel ec%oﬁ)lm (I:louplees sleveral ey ee

redm:adfoo saluenigoxanﬁ anaAREN2eRARIBE AL hestRPPethaltegetBon A

O 3728 g AR o B PO
seleayabi @t@fma mapping from the candldate set. The selection of an antenna
mapping is based on long term criterion. No per packet channel tracking is
performed, and accordingly, the selection of an antenna mapping does not track
fast changes, or micro-structures, of a channel. It should be noted that any
changes of the antenna mappings in the candidate set occur outside of any active
transmission or reception of data packets.

[0037] Still referring to Figure 3, during operation, the calibration unit 318
of receiving WTRU 310 measures a selected quality metric on each of the
antenna beams or beam combinations of the current candidate set and outputs a
quality metric measurement data to the beam selector 314. The beam selector
314 chooses a desired antenna mapping for data communications with the

receiving WTRU 320 based on the quality metric measurement. The calibration
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formng three directional beans. Therefore, receiver
WRU 120 has a total ofntinmes the number of beans
wao eovwed1¢7B2 nunber of RF chai ns ant enna nmappi ngBCT/URM06/013464
set of all possible antenna mappi ngs that can be
enpl oyed _at any transmtfing statiop is ternmed the . ..
unit sgb fusiher gonpprates squnding Teguesty p@n’s Beripdic R oRRAYIqC)
caliiThRg! S8t neddeldP EA 1R atOR Yir R iNE Yarhed, dhd 88¢hdihg PPDUStin
e practical t o utilize all ‘avail able antenna
respapei by sequesésfoyicalibratione. Theoedjbrationnanida3ts decludes a
a subset of .the superset and i lLegt OR: . :
prodedin it salsiniog daDarrdrBiesion BpbliaE 4 AlRstion matrix
baslfedﬁ_ﬁ-re(a%iﬁé(ﬁoghﬂﬁlg paliiets) gl oinetdoey foasthirttat chanatl dstimation
imted t _. etween .8 a 32 .antenna., i Ngs.
maéla?ﬂfiad]étcéhgﬁtl‘?%mﬁ@ﬁm%t Qgﬁ 8?%11 iopgmyibp s Prfi?%raa&ﬂ.ﬁ#%'ms
sigh dﬂ@ggg)?g\fﬁﬁoﬁ?fg@n& With EEERGka £02AY] HEhGRINGBLEE

ondr t'i ons. exanp atransmtting station na
802rbh faroily of etagidandse bnd onest prefatatdy the IEBE §02¢l Jamtén%%rd-
pi ngs,i.n_the rrent . candi dat ' . .
0030 noShy s SRRl 8 o, BB g desiva
antehan iedpag dPhisiosl (PHY) 1ayer, mediurm apeess edreroli (VBAC) layer or

threshold for a predet Lned tine, the trans tin
upmré@ywﬁﬁwrﬁaeiw}ﬁagwe ?&gﬁa@aﬂ‘@q@@ el é‘l%@g’??&t Atk not
11@&%?{{%%1&%%%%&&%gigﬁql-&%&@ehn@mteﬁe@nﬁammsmm, a

romthe current candidate set, introducing several

recaived sigrenh strengidpindipatorAREBDs a slearkitermm dakadheoughrahiagrasket
mappi N in_the ' . i_qh- ili
erigp Bfteraarisrre b T R B3 bk M AR AR kb um
eig‘éﬂvamét ﬂﬁﬂ;@fr[egegg%}né}mml asi:ixphtign mEatrixe os tloplilkel
al t oge r. I n di t of th .
0pboon: TniBeer thiraetied 04 Toe FEEEORR, PaRbieg,siection
dedBRiMRENGith +efrtie oangheaD a $Rinal theingaligstd®00fof ARtenna
antenna mapping i s based on long termcriterion. No
mapping aclection s shewnt ina Figurgs 44 padfdp.med) firghdx WIRU 410
accoy di ngl t ti. i
e Rt PRREPASECA P alrL ARMAARR TR PRBSS 7
WTRENA2D. thdn Ihasnsitder nalibehtidmtiraimyng Hampes482 teljeesting

ant enna_rmappings _in the ndi.dat e, set oc t sj de,.of
calipratiges RFOVHRIAGA) BSUBFPElY FERE Bhi<IRagRAREIPE # Rk ERRLSS to

the CTF 432 with a sounding PPDU 434 sent using antenna mapping x. Tx
WTRU 410 performs channel estimation 436 for the antenna mappings in use at
both the Tx WTRU 410 and the Rx WTRU 420, namely antenna mapping p and
antenna mapping x, respectively. A channel estimation matrix is calculated,
H(x—p). Tx WTRU 410 transmits a calibration response 438 including the
‘calculated channel estimation. Next, the Rx WTRU 420 transmits its own CTF
440 to the Tx WTRU 410. Tx WTRU 410 replies with a sounding PPDU 442. Rx
WTRU 420 uses the sounding PPDU 442 to calculate‘ a channel estimation
H(p—x) and a calibration matrix for the currently selected antenna mappings,

K(p—x), K(x—p) 444. Rx WTRU 420 then transmits a calibration response 446 to

9-



[0037] Still referring t o Figure 3, during operation,
the calibration unit 318 of receiving WIRU 310

wore@satE37 a sel ected quality metric on each of P€TES2006/013464
ant enna beans or beam conbi nati ons of the current

T RREU El i mnbe B Bl R libiab oA S e SR 1 Tx
WWQ%@Sn&nQEISKWx)a%I&@ﬁﬁa PRI p L9 is dR%Acalibrated, 448.

conmuni cati ons with the receiving WIRU 320 based on
[00AE qu al’ﬂheWWBHs agye ﬁb@sfrﬁ@tﬁebﬁgm FHatacpackel erchengaijsng the

18 f ik Lok
ca 455015, TSR PR SO el PR
WTRWYI 4200 R VETRY, 4zamﬁbs§mummg PRibRling P(Pé]iﬂd{ﬁﬁetramsmitted

f lib h
eSS L2 B Bl I8 2 S et e v
basll do"Be! éﬁﬁbﬁ%&d tha®hd Iﬁ{)-c—ﬁ]) 4B a1k PRt Bth kxalaseh6thsues.

recei ved soundi ng packets, and a nmenory for storin
[00etihnnel Restwivamtety of reasorisg sg:hama dazlnngb mathemhanate}qongélons,

The cal,i bratl uni,t f.erabl
as Eas iEA i SR R RRBE bF Riob RS of SlifEr R 1RGs,
forakainiple, REBEN T2 420 ch ifek ﬁnﬁé‘m&ﬁﬁﬁlﬁ@h@froﬂﬁ tﬂo jm58 Itis then
preferably the | EEE 802. H n standard. ﬁliLOOS Vari ous
de@y@qu/whﬁthqr@ntﬁaya FRARRIBE Doy igeqldhy Ahseesemplary

em%%?ﬂégﬁ éﬂl%gnghﬁ'rp ﬁl&p %P—@pm | AYe LalibBAbd MAG CERPefore

contr yer o ayer metrics are
cal$hriatiahl is. re&u&feér r'Exi WIBUI 430 testrsindiss arsolundig BRDAAED on

t | t.ed t h
anlgpaienipEp ek R 6 T PR WERDL Tt R idys Mindfos
PPBU 2649 h&n@%&@ﬂa@fnab@ 5. CleanslePEdtith &tioh BRY-p) 466 occurs at

t hrou Ela'% a packet error rate, a data rate,_ a
the/\TRE%’EB 1% nndwd@hbtrn@omwpw@%is trppsiiedinguding the

t
cha %sﬁﬁla@% r\ﬁ U ?gtqg szsc‘ Iﬁ%lﬁfa dl%g 613@ bhdthe
TXEW.'I&{TE a:é)mqﬂms n@thlei ectnding dcféB]DU 49’%21 Bt WTBUedZh c&lcub.tes
i gyre a na i.agram 400 _of ante
estjmision e Pons &nd Febratin i pices K anana BAp) 474
A Jdlib%&tﬂ%réé{;&kée@ﬂs it ERGSIHFhA SRt 5k T WY 44 8 Ondksdifig the
antenna nmappi ng toRxX\WIRU420. Tx WIRU 410 t hen

calibratiommatrax efantegesittp the Tx WTRW 10+ The autppnp sepnping prgy is

now calibrated and ready for data packet exchange, 478.
[0042] Data packet exchange then beings with the Tx WTRU 410
requesting sounding 480, and the Rx WTRU 420 responding with a sounding

PPDU 482 transmitted using antenna mapping y. A steering matrix V is then
calculated based on the calibration K(p—y), and packet data transfer 486 ensues.

[0043] In an alternative embodiment, the calibration of multiple antenna
mappings occurs in sequence prior to data packet transfer. Similar to the
calibration signaling 430 through 448 shown in Figure 4, a receiving WTRU may

/
respond to CTF using multiple antenna mappings selected from its current

-10-



calibration. R« WIRU 420 is currently using antenna

mappi ng x, and replies to the CTF 432 wth a soundi ng
W@RGI14B847 sent usi ng antenna mappi ng X . Tx WIRUELS2006/013464

perforns channel estimation 436 for the antenna

mappi ngs in use at both the T RU 410 nd, th
cangignte $5kre| Thearesaiiiing ¢a Br%onpx HeehMEna® ﬁﬁ‘fi’ﬁﬁﬁﬁg gt“re
reférg RECH Y %ahﬁlé‘ &m@ﬁht %W@U%aﬁﬁéléét)hﬂttﬁnna mapping f,

cuI ate 410 transmts a
and:’a'lanhmﬂzta CGHF lt«e’dpmes@Vﬂ@SNTR&I rediesfingralibratian. dihegeceiving

nnel esti t|on t he RX
Wi o s pend A RN e e T b 1o P hitenna
maping 8, $oWd BY sEBE¥IdAfdm R vmtmqgoammm h:end1date set.
soundi ng _PPDU 442 to cal cul ate a cha estl mat i on

Tragspiiing g BU ealihngbes theshanpelicgriegpo ]ég tQAtepRs jrappings
f%tﬁgiofﬁ emswwtﬂbgéahﬂfﬁﬂoﬁ XhatriteX iR pheflory for future

en transmts a calibration response 446
refé:efixe YhRte hockehidebe trapisudsgon. h&f & begeirdhg AT RBY ¢hanges its

mat ri x of, rest tq Tx WIRU 410 a
antEhg REPHRB B A0 SETE SNPEAR IPIReR oy ppi P WTRU
maWidHSe R thel diftftopisR d0iDRG1In andpixArPpackemnoex ahdhggin data
using the calibrated channel. ITxWRU410 transmts a

packef mjmlﬁse@fu@sﬁlopm@fousm& ST REHD. Rx WIRU 420
pon 0

B I e

in pdredlel (ig. mﬂtamewﬁm;@xérehy reHucinglsigmadingon ﬂ'-as emkodipyent,

a hgle opmeing EEDITAE sBERY o8 beitsnuig SRTREC bl Spleted

anfREithdifg, faSelRasld b@ébpﬂﬁ%ﬂgA&eé‘éimgﬁNTR@ |hafl§hg currently
metric, or mobility of eit of the WL

aviﬂé%hip RBtenRR VPR, @h%@wem@ﬁﬁat%ﬁﬁgh&?ﬁ Bing epgfyof
the'aval lallbi% Fégs 91 g)‘f‘)ﬁ Ifsr}" &]eﬂuﬂ? 8LBG ca ﬂ)ﬂgrtx’ ; E Blcila¥ed

exenpl'ary en

foraé}fcﬁgﬂﬁem ﬁiaﬁg)ir[g b —)t,S basat, and b-bwale tﬂhls amgnnére tleé oequired
cal i ratlo,isr d. .Tx. WRU 410 nsmts a. .
cali g et ecraapipeLbraien g Radingreapive
thib %h @(WI’RU420 repl ies with a soundi ng PPDU 464 using

enna mappi ngy . Channel estimation H(y p) 466
[0031@& urs dm an alternative embodiment, where the ereless communication

system is compliant with the IEEE 802.x standards, the sounding PPDU includes
a modulation control sequence (MCS) bit field. This MCS bit field is a MAC

information element (IE) that indicates the current receiving WITRU antenné

mapping candidate set size and currently selected antenna mapping at the
receiving WTRU. Preferably the MCS bit field has a length of 5 bits. Optionally,
the MCS bit field includes a one bit 'run length indicator' that permits a
transmitting WTRU to request a receiving WTRU to change its current candidate
set of antenna mappings.

[0046] A transmitting WTRU may request a receiving WTRU to change its

antenna mapping candidate set if the transmitting WTRU is unable to find an
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the Tx WIRU 410, and a calibration response 468 is
transmtted including the channel estinmation. The Rx

WORGE 14207 t hen requests calibration 470, and tP€T/UK2006/013464
WRU conplies with a sounding PPDU 472. Rx WIRU 420

cal cul at es channel estinmatio d | i.brat
an{gRBR TEREPRE Al POcFIOREY LBt Satiehes Al mBGY PR EST R Br

exaﬂa}]ﬁ | s Pae cﬁfcﬂﬁﬁfﬁﬂc@eﬁ‘ {1t Reei RO isndisids Qﬁahé’@ its
Ibration matrix of interest tothe TxXWRU410. The

carglmdaeta n%et;mp pamgpdicgte thatoit will iipwaediateln ¢hppaeljtst aptenna

at a exchan e 47 04 ket exchange

N %é’l%h(g% FPE ? M&a@#@%ﬁ@%ﬁ% soundi ng

[OO%EI[))U ZggN'hélﬁa Eﬁn‘éﬂfﬁ%ﬂuﬂg’zw RIS pdslddsg chihge s sadidateget for
transmtte usi n enama in A

any; pldye Wigiaps Pepstblgireatane fe o thedt e Taatng VEERDHg unable to

fin§ &hiaRE &t fPRla ROF its %% PRaKBRE cﬁlﬁ{eﬁt @d’rﬂ'ikﬁt@ rset“i%@.t satisfies

ensues. n an alternative enbodi nent
its qahhty mqumenm‘ntmmq yposmittiognd THRAD parngghm@ gregngdigdate set

uen e r| or t ack t
0 6 56 e S, IR DB S5 e oL RO amagben Tl ! e
tragrslltngtrf]:ig? GW TISIU% \ﬂi_ﬁgghyn {lﬁgﬁf@dhdtélpt bEmgesite ?arltthg plltnapplng
e romits cuyrrentcan
carg SO R AR SEIPEh M EIP BRI G AR IPE s REpRBIhE Piarpipes

in fY ndwW LA BdLES £ eGSandiRissRRaNPl €, a transmtting WIRU
may select antenna mapping f , and transmt a CTF

[00:461 he r eﬁéemahgw,m‘reqmﬁmgéfv’wu Inmarqq@ﬁst amegeiving WIRU
| VI n U t

o 455 RSB Pl BRI IR L s B e o

th§1&ic6@l@WfIIRIH‘rin 4 PPDIT.r' 6pbm yecaivdng thd BPDUneith dheresy@bst, the

Transm WIRUcal t I di
receiy 1aa NEhR THABAT FGY HoLoqmoly pith.fd rasst: CHLpgreaay be
1n&15?ce8 3y ﬁfeaféc@iﬁ}n{mmsin'aﬂscf{ﬁ{&i’ﬁg FPOUS OVHER the rece1v1ng

referefice prior to packet data transm ssion. |f
WTEUszomm:g:s wWithetraepss, ﬂmgum@ﬁﬁaqu‘mémnﬁwmampg at the

t enna [ smtting WIRU nay
recreé‘flggeve Segiics Sl € ca?’itnlt?))r a{’l

he “appr opri a ‘matrix from
[00w®Iory aRefehityd o déibargac ke tlidgrams of PFDIG fdhbhdotmat of a

cali glgtlcc))rnrprgl%u?ga éntc’é ?é’i‘lgﬂ)lg‘lgﬁj gb'O in accordance with an embodiment of
the invention is shown. It should be noted that while the frame format shown in
Figure 5 complies with the IEEE 802.11n standards, the present invention may
be applied to any IEEE standards. A CTF is used to request the transmission of
a sounding packet from the receiving WIRU for channel calibration. The CTF
PPDU 500 has a legacy short-training field (L-STF) 510 followed by a high-
throughput long training field (HT-LTF) 520, a high-throughput SIGNAL field
(HT-SIG) 530, and a Data field 540. The L-STF 510 has the same format as the
legacy (pre-802.11n) short training fields. The HT-LTF 520 is a field defined in

802.11n PHY and is used with MIMO transmission training. The HT-SIG 530 is
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[0044] Alternatively, calibration of multiple antenna
mappi ngs may occur in parallel (i.e. sinultaneously)

W b@caby3T educi ng signaling. In this enbodi menPCT/ES2006/013464
single sounding PPDU is sent by a transmtting WIRU

using a sel ected t ing, f [
a 60 Gued i B VRGP B IoREEn i eSS Zoa NBHR 2, i
scheggg Eh@gﬁ? %i’ze Ue tﬁe{]ﬁ%\}@ s&ORBUES uh B (MsSUNY! € CTF using

he availabl'e antenna mappings t, u, and v,
[00500d a CEhé BIGS fiokd 58#t inchudies infatroation eelatest toecatihration and
ant enna nappi

b- h(r)u,,and. b->v. ln thi
et TR L e, vl AR, ARG ot g e B
a ﬁ% §8&1 Athealddunakiion of e RPNV} Zidhediatiog of & rapghplotr full
0045] In an alternative enmbodjnent,. where th
canI deb¢ sets sSQEAiDg 1B FLTI6H 0FyiBt @ﬁaﬂékcaér?ﬁﬁ?c&hfmvﬁ tthTegpest to
E 8 t ; j j sadgs
chapgGhar s i SETRREIAR st SR IRRRTID 1igRuac uBlate of
the bédeifing VITRE'san#bina nfapping ¢aondiddtesehitand Bypntindication ofa.

i ndi cates th t i Vi RU . i
reapiihdrieretane S SECndeBaprep Y anisie i fp R glcdton.
[oogg g ﬂj n gggferﬁlhg tb gﬁgﬁi%e (ssl,gab Wi mRsfed ethlﬁhiiyg PRDIBS0 Hirame

a len 0 ts. i '
formpteisgshiopal. Lm&asingitcﬁheubli he ngt t%%{jgﬁg idﬂé ?@t&{]%%h giﬂ‘t’wn
corHeTWith gﬁlﬁ%{% gﬂétl § DG NI R ORRAHESInt Bnvention may be applied

eceivin ange Its current candi date set of

to sant EBER staphirdss The GousdingtFRPVninckidey aikgagyeshoretiaizipg

e T e
threfsHi 8 BYGNAEDRidE (HT-$103 62 &l Medulatin sad Cohtret Seqsence
alit regglrenents, for_.ex

BT eibetnellonsd it pLielit abdgkonns HILETFe $30n Hhrgwen
esqb{hv':%g I%;l?éét]%sﬁeq% %85, The IFPRRIGML0GALIBAENRYo bits Mhdt!indicate the

change its antenna mappi ng candi date set A
sizelsf the aandilatdBe anhfige hids that ndicate deigtal wember N of high-

transm tti ng WIRUwW S Int { dat e
RS b B HES (. EARDOS ! Sp00 ! Wppppv
Acdor @31y, tohl T WIRUfoy edbiz Bheerimd mapping of a candidate set may be
included in the PPDU. Preferably, as disclosed above, the candidate size may be
as small as 1 and as large as 32. Each of the HT-LTFs (615 and 630) in the

PPDU is transmitted using a different antenna mapping selected from the
candidate set. The selected antenna mapping used in transmitting the first HT-
LTF 615 as well as the Data field 635 is indicated in the MCS field 625. The
MCS field may also include additional bits to indicate: 1) a HOLD/RELEASE
request of continued antenna mapping selection at the receiving station; 2) a
HOLD/RELEASE confirmation of antenna mapping change in responsé to a
previously received HOLD/RELEASE request; 3) a confirmation of a requesf

previously received in a Calibration Training Frame (CTF) for full candidate set
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find an antenna mapping of its ownfromthe current
candi date set that satisfies its quality

WO eqpaiiteaent s), the transmitting WIRU can i ndi PEI/8S2006/013464
candi date set change to the receiving WIRU by sendi ng

a_ MAC nmanagenent f . The t Lt .WI.
seciolneailo el SISO Dok APATh BB GO Hhi & b eor o
chaﬁg%irf‘ geeﬁke é'f@*é'ciaﬁmﬁté‘gét‘?nna mappi ng from anong the

pings 1n the new candi date set for transm ssion.

[00521048] Refeeringtto Wagyre & the MAGiframe forwekGiofyof the seundipg

i, Vi.ngWIRUL. t ' i t.
PP R P s S E ARy BRCOPAR oy AR § i me Control
field §05) VDU tWHRD field APDbIreddpan addcsss (RASidld €1 RRDchnentitter

the request, the receivj W'RU t I
s SRS oA By et oy PRSI A 738! P Rt
Ch%%'q‘ébﬂ&ﬁ YERYalTy P30S P4 BAé BAb5RRnt el Snt BitiéiE €Ré NISTIU

conplies'wth the reg)gfst, the currently selected

725antagrineluda ppisridpasindicater HOLD/RES BASH confimntiion phantenna

and not cha 0049 j ' .
g b B BRERRF 1y AR FRUED A GO R FUE it
abdveaith (&dfencPROBighAB 5iahdahe MAS fiohd 585.hBp nedurigicaretidate

of the invention is _shown. It shoyl d be not t hat
setppdagings cafipration gpdetssesiatad signeligg may Qg’oﬁ%"i"%@ thpraby

inctgh%h{éﬁ[liﬁmgggpdﬂn standards, the present invention may
e applied to any | EEE standards. A CTF is used to,

[0058huest Alttwughdhe featsironand elersentadif the paeseat ipyepyHonyare
receivi WRU for «h cal i ' The. CTE
ol 1 PTGy A AT R
or &%d?%dn m,zeoasehi %bhﬁ mﬁmwwhelwhg featinres rgndf eleingnts of the
- 20, -1 . SIGNAL fi.eld -
praferyed gP o AR O Y GO R OB TR Eor o7 o e Bees
am?;g{emé,tg%{e}{éﬁﬁﬂ?ggﬁqﬁvém@ﬁﬁoz. 11n) short training

0 _ LTF 520 is a field defined in 802. Hn
PHY and is used with M MO transm ssion training. The

=SI G 530 isa field defy | .Hn and indicates
[Oﬁb sel ect ed nmodul ati o%fhgﬁg%gmlﬁggschene and the size
of 1.he MAG &b ifee selatting mint arthBb)mapping for communication
between a transmitting wireless transmit/receive unit (Tx WTRU) and a
receiving WTRU (Rx WTRU), wherein both WTRUs are multiple-in/multiple-out

(MIMO) capable, and an antenna mapping is a combination of a single radio

frequency chain and a single antenna beam, the method comprising:
selecting an antenna mapping at the Tx WIRU from a candidate set
of currently available antenna mappings; and

selecting an antenna mapping at the Rx WIRU from a candidate set

of currently available antenna mappings.

2. The method of embodiment 1, further comprising:
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[ 0050] The MCS field 535 includes information rel ated

to calibration and antenna mappi ng sel ection, such as:
waQaloosndi7aat i on of the sel ected antenna mappi ngPCEER20061013464

the transm ssion of the PPDU, 2) indication of a

request for full candi date set soundjng in series.or

| par aflermipE peeRH P FUgeLY lpeied b S g RirER 27
calibl£8q0f the candidate set; 4) a run-length bit to

request an update of the receiving WIRU s ant enna
mappi ng candi date set; and 5) an indication of a

request f or [ | Wi W '
antennaThamsae Gartfst s EHRp ARt e made at
the®x WTRIGQr am of a soundi ng PPDU 600 frame format is
shown. Again, it should be noted that while the frame
format shown conplies with the | EEE 802. H n standards, -
the pr egﬁ@hétﬂé{@&tén%bdﬁ)énpﬁ VAR irAte HeteRmindtideHs made at
standards. The soundi ng PPDU i ncl udes a | egacy
thedboWTRVai ning field (L-STF) 610, a high-throughput
long training field (HT-LTF) 615, a hi ght hroughput
SIGNAL field (HT-SIG 620, a Mdul ation and Contro
Se@Jenc TheMushodl o btibodimerital, Farbdr tomprigihgr al i ty of

addi tional_  HT-LTFs 630 _through 630N, apd .a ta.fiel,d

635. Thé&alihraging £Qﬁe‘eﬁ@dmgngwwr§%lﬁ&tls A5 r@é’i‘%‘ﬂhat
t ' heappansl gattealivaddf i ve bits that

bel echld Entehnb ias ARG S8Rt RALLANY ght hr oughput

| ong-training fields (HT-LTFs) 630 included in the

PPDU. Accor di ngl - 0 : PRI

of & cantrsaratictprdihled Loy b tcabrctaRhe RAikGRRA-RPRINL:
conpefiagabl y, as di scl osed above, the candidate size may

be as small as.1 and as |arge as,3 h.af th

HT- LTFs transmibiipe 3983 PRAKSHH Swmaps tx PRGN hERx TRY
usiﬂgqgfa g@lre@tréﬁ callbRABR afBRRIa N appingst ed fromthe _ :

candi date set. The sel ected antenna mappi ng used in

transmtting the first HILTF 615 as well as the Data

field 635_is indi .ed,j ]M?ﬁ L@hd SR dinbetsMesth

fie%d nﬁgngig%f?%éﬁﬁggtg§8%$?gna (%Fﬁggf% |n3%café: 1)er
cordpiiinl¥ RELEASE request of continued antenna mappi ng

sel ecti oar(]ijgsftirigh gher %gr?(ii\élapeg sgtt (6)1% Iaggénn%) maappings available for

selection by the Tx WTRU based on long term channel measurements.

8. A method according to any of the preceding embodiments, further
comprising:
adjusting the candidate set of antenna mappings available for

selection by the Rx WTRU based on long term channel measurements.

9. A method according to any of the preceding embodiments, wherein

the calibrating step further comprises:

-15-



HOLD/ RELEASE confirmati on of antenna mappi ng change in
response to a previously recei ved HOLD/ RELEASE

wo egaast737 3) a confirmation of a request previ BOBUF2006/013464
received in a Calibration Training Frane (CTF) for

full candi date setsearch; and 4) a confi lon qf a.

r equest tygnemiiding {romeths Vs VIR e B&r%é‘n ihrption

£k ' he candi date set. [0052] Referring t o
traiplfy Bo65 @10

"MAC frane format 700 of the sounding
PPDU data franme of Figure 6 is showmn. The MACfi el ds

i ngl.ude Fr ntrol. field.7 a Duratjion/IDfield
7130 a ;Fg(‘?é’?‘%gsd gﬁ%ﬁ%g@ > f‘f‘gﬁ%r PIPUE ¥ ansmitter
addr ess fahAmifti} Gof?2@he RAKNIIRET 46 ¢lge Tat WTRT ta cdEiding
field 725, and a Frame Check Sequence éF field 730.
physicab kayes poekrtAste uait PROY Linggepense teftke (BBU 725 may
include bits that indicate HOLD/ RELEASE confirnation
of antenna mappi ng change in response to a received
HOLIDY. REXEASthadegoeding wsanyi afthe prateding\eanhyiidiments, wherein

ref e to Fi e 5.;and the field 53 .
e L SR b U R pmnine
basd $RGhatreehitedPRDING may be reduced thereby increasing

t hroughput. [0053] Al though the features and el ements
of the present invention are described in the

pr ofer 1 ol RERRCLdBRliSe bahpbt iribRted PTG, RagHEr
fea]tzﬁr egf)IrI1 el enent ca% (E%H%sed a on% W?Jt@hout t he ot her
corhpaginges and el enments of the preferred enbodi nents or

i n variQus caonbi nati oQs W it features

and el e Sylgjﬁgn% ﬁé’nbﬁbes%wlggean Oldc?)%%% gg@ﬁ

EMBCODI MENTS 1. A nethod for selecting an antenna

mappi ng for communi cation be en a transmtting -

Wi rﬁ?-esﬁ metbadiecording te any, H% %fe( H*S?Wél"ﬁ@)engﬁ? imgeits, further

el ving WIRU (RKWIRU), wherein both WIRUs are

cotbiieng

le-in/multiple-out (MM) capable, and an .
ant enna peafopining & shanned pstimation fordhe gele¢tnd patenagmappings

at @{ﬁﬁggwgcpa%leg OIalq'ﬁe %ecselixpe%l IgPﬁfht enna beam the method

14. A method according to any of the preceding embodiments, further
comprising:

calculating a calibration matrix of the selected antenna mappings.
15. The method of embodiment 14, wherein the calibration matrix of the

selected antenna mappings is used to calculate a steering matrix for data packet

transmission.

16. A method according to any of the preceding embodiments, wherein

the Tx WTRU includes at least one beamforming antenna.
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sel ecting an antenna mapping at the TXWRUf rom a

candi date set of currently avail abl e antenna mappi ngs;
war@ed®i7etti ng an ant enna nmappi hg at t he RXWIRRET/OR2086/013464

candi date set of currently avail abl e antenna mappi ngs.

2. The nmethod of enbodinent 1, further

codpr i shmeethed epardinggowneofitre preceding pEYRoRmeRiseRhgtsin
t ' I L nmet hod of
the S AL ARARIGR 1006 6B HeRlbiiting tmetlee ™2 06 &t ¢ he
gx WRU. 4. The nethod of enbodi nent 2, wherein the
etermnpation.is de at th RU. h £
et oo egr G D Sg B g R L L OfF
incl%ﬁb?ﬁ?ﬁ?si@é‘lt RH8AFRARItIESard cdding SchdeieMCHEbit ekl t he
sel ected antenna mappi ngs are not calibrated. 6. V

Amet hod according to any of the precedi ng enbodi nents,

f ur,i,her i Sk NEL i ki PREL
e B TRt 34 PcrphoRAREL 16} RHoCE ORIOPES felomch s

an Aidi@tioa oftippsalected dntodmatthappiag veedifardransnaggion of tHeeCTF
recedi enbodi nents, further conprising: adjusting
hyaﬁgﬁ%gkﬂ§Gate set of antenna mappi ngs avail able for
sel ection by the Tx WIRU based on [ ong term channe
measurenents. 8. Anethod according.to, a .t ) (
pr €8edi Fhe antibail pEembodimpnt 18y WhgTRIR te %?é) g’&jf{}’i‘i inglpdes
di PR S10R SRR Rh R BnE YR 5k 6r Sallel.
ané@ﬁ%@ﬁ&bgqb§£W%§HBx]&;Edﬁgasggﬁon Iongétern1chaﬁéel °
nmeasur enent s.
91. The method of embodiment 18, wherein the MCS bit field includes a
run-length bit for requesting an update of the Rx WTRU's antenna mapping

candidate set.

922.  The method of embodiment 18, wherein the MCS bit field includes a

request for temporarily halting antenna mapping selection.
93. The method of embodiment 10, wherein the sounding PPDU
includes a plurality of high throughput long training fields (HT-LTFs), one for

each antenna mapping of a candidate set to be calibrated.

24. The method of embodiment 23, wherein a plurality of antenna

mappings is calibrated sequentially using the plurality of HT-LTFs.

95. The method of embodiment 23, wherein a plurality of antenna

mappings is calibrated simultaneously using the plurality of HT-LTFs.
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9. Anethod according to any of the preceding

enbodi nents, wherein the calibrating step further
w@oipniEes: transmtting fromthe Tx WIRU t o t heCRIESA06U 3464

a calibration training frame (CITF). 10. The net hod of

enbodi nent 9, further conprising; transmttin ro .
t h86Rx Avprethed apqeeding twg% Oﬁe@bgﬁm%‘s i&]ﬂ%ﬁ%‘g 2F5a‘9’g] rein
the %ﬁ'@?{ﬁ%ﬁ Sy Ylgt%lﬁdéég PRNiiA ARG ol QIAOLIaGEF serdice data

according to any of the precedi ng enbodi nents,
unitkMBBILH biteldx WIRUper f orms a channel estimation for

the sel ected antenna mappi ngs based on the received
PPDU. 12. A method according to any of the preceding

emogdi MpRE fhethed sfe@iboderipht 36, Rdieréinahe MSDU bij feldincluves
Tx WIRU a soundi ng PPDU. 13. Anethod according to any

a resfuestior gpridmerdanieRne rarmpg seleehher conpri si ng:
perform ng a channel estimtion for the sel ected
ant enna mappi ngs at the Rx WIRU based on the received
PPRY. 17The Anatkodokbralaiimenhaf, vdheaein the MU pitdiaddjinepdes

enbodi,nent,s, furt i si.nq: .cul ati
a oGURRGHE QR P i PR an e e enna mappi ngs.
15. The nethod of enbodi ment 14, wherein the
[ibrati tri f th | ect ed, ant [ [
LS.t o Thamesthed ef embdiBienh gomeerFin i TV iR retudes
a c&ﬁﬁ?ﬁd}i&?&%eq&@st HFRLD Qﬂtéiﬁl%%g%ﬁﬁ%tcﬁnéﬂét@éettsléﬁrch.
I ng enbodi e

prece ments, wherein t X WIRU i ncl udes at
| east one beanform ng antenna.1l7. Anethod according to

any, of e _preceding, enbodi gent [ Qi )
s nclaeRe P PLAEpEERE0 2 W Rt IE SR i includes
a confirmation of a request to change the size of an antenna mapping candidate

set.

31. A multiple-in/multiple out (MIMO) wireless transmit/receive unit
(WTRU) for selecting an antenna mapping, which is a combination of a single
radio frequency chain and a single antenna beam, the WITRU comprising:

a plurality of antennas including at least one beamforming antenna;
and

a plurality of RF chains for signal processing.

32. The WTRU of embodiment 23, further comprising:
a beam selector for selectively coupling the plurality of antennas to

the plurality of RF chains.

33. A WTRU according to any of embodiments 31-32, further
compriéing:

a calibration unit configured for measuring channel conditions.
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18. Anet hod according to any of enbodi nents 9-17,

wherein the CTF includes a physical |ayer nodul ation
wa@p@eaodBng schenme (MCS) bit field. 19. The nep¢iDUSWD6/013464

enbodi nent 18, wherein the MCS bit field includes an

i ndi cation of the selected antenna nmappi ng used for

transm ssion of the CTF by the Tx WIRU. 20. The net hod

of gnmbo 8 ccliBhEi b t u

an 3%ndl %at | g‘i;"{%f Gore %e{sbt %Hg l\?seﬁ%g%%%eﬁggt ?éngg Tthor
congwiging:ng in series or parallel. 21. The nethod of

enbodi nent ..18, . wher, bit.field includes a
run- | engtAl rac“"rno?m?éaf&fé%‘{reags T selibratpa s a?ﬂgl
WRU s antenna mappi ng candi date set. 22. The method

f enbodi nent 18, wh the MCS bit field . incl
oot A O R RISORIng by s pLaLHRPUEBI -SSR i bedim

se1§(i§$ﬁ§eﬁéc%‘ an%%ﬁg%e?%ﬁ%g&a%gd gﬁ’%%ﬁ% @Baﬂ&l c%&&ﬁhﬁ

e soundin urality of high
t hr oughput Iong training fields (HT- LTFs) one for

each, ant.e of, a candi d t
cal ra@e%ﬁ&%ﬂ% Rt HRoHX 0199 |mrar%n %ggmgﬁléem the
cali¥ri#figh vkt ﬁfrtlﬂii\tcm@ﬁsﬁﬁppl ngs is CaI i br at ed

sequentially using the plurallty of L TFs. The
method 6f DENEBEF Aeealogat lméahépﬁe]aeﬁrleﬁ%wl? elg,ateswes, and for

' l O nhell Skfifhati
ca LN BARLE il A ARSE IS L 908OUE ok gain

matficesrbodi nents 10 t hrough 25, wherein the sounding
PPDU i ncl udes a nedi um access control (MAC) | ayer
service data unit (MSDU) bit field. 27. The method of

embpdi MAOWERU wheiing tohanibbdnbodimehts 838bpdderain the
request for continued antenna mapping selection. 28.
calihratigpmslgiusthes seBPIIsEsHt 26, wherein the MSDUbit fiel d

i ncl ud esa ﬁeﬁﬁ% P RELRY cALu Y EIAL] 358NN FRARicEd

sel ecti

'88. A WTRU according to any of embodiments 33-36, wherein the
calibration unit further comprises:

a memory for storing calibration matrices.

39. A WTRU according to any of embodiments 33-36, wherein the

calibration unit calibrates a plurality of antenna mappings.

40. The WTRU of embodiment 39, wherein calculated calibration matrix

is stored in memory for later use.

41. A WTRU according to any of embodiments 33-40, wherein the

calibration unit calibrates the plurality of antenna mappings sequentially.
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29. The nethod of enbodi ment 26, wherein the NMSDUbit
field includes a confirmation of a request for ful

wa@pienne3mappi ng candi date set search. 30. TheP@BURNA6/013464
of enbodi ment 26, wherein the MsSDUbit field includes a

confirmation of a request to change the sjze of. an,
ant8nnaAnBFRW peeending) e @nyeel emh glppents 33-f0, wherein the

calip}ﬂtgdrptlu?}; IR bd Bl lﬁ%ﬂ%iﬁ%fl}{Qeﬁﬁarﬁlaﬁ?ﬁlgs simultaneously.

ransmt/recei ve uni for selecCting an antenna
mappi ng, which is a conbination of a single radio

freguency. i.n and,.a single antenna bea e

coﬁ‘gri sgngﬁigbp?cﬁ? ne 30 o%lyaﬂﬁgﬁ%g@m?er@ urg(%%% Vzﬂ{g’l%glast?e
caliBRgife AEHOIITRNEh &N temfgirednd adjpbtuaatdrididate $¢t afhaitesana

for signal processing. 32. Th VW5$ of engfdl nt 23, 1
mapping @vata rfogiﬁ@bactland@/ai;hes@?’%‘%? aseg o Lng. terjr. phanne

{ [ the plurality of antennas to the plurality of
Ina%&Hgﬁgﬁ%E. 33. A WIRU according to any of enbodi nents

31-32, further conprising: a calibration unit

conf i gure nmeasur i chanpel .candi ti 4

acéGr di ﬁg%ﬁﬁgnﬁccﬁd{%&%ﬁ%ﬂ gm?f-ﬁgﬁ%’ﬁefsﬁﬁg’r wwherelf e
calibPARbn ShitGaliBremb hivhahhebyailéulating iagatibdatiar matrix.

calibrating a channel. 35. AWRUaccording to any of

enbodi nents 32-33, wherein the beam sel ector selects

an gnt enna; ' : @tenna mappings of

cortt | aneireRRRb AT eR Sy LT el chaR Afitenna moppings
a ti3dsBhttingendiipletingnulinle pat (MEMO) iwireless iransaifrpeqise ynit

ocessor for c j ch [ e s
o REh PSS 2 ek MEHDSH AT VAP, 65 ST Bappine e«
condGingeoR Bf hRénglahatdnaiacsbaghand alsisgle radioifesyuency (RF) chain,

the system comprising:

a transmitting (Tx) WITRU comprising:
a plurality of antennas including at least one beamforming
antenna;
I a plurality of RF chains; and '
a beam selector for selecting an antenna mapping by
selectively coupling a single RF chain to a single antenna beam; and
a receiving (Rx) WTRU comprising:
a plurality of antennas including at least one beamforming
antenna;
a plurality of RF chains; and
a beam selector for selecting an antenna mapping by

selectively coupling a single RF chain to a single antenna beam.

-20-



matrices. 37. A WIRU according to any of enbodi nents

33-36, wherein the calibration unit further conprises:
w@200emon7y7 f or storing cal cul ated channel esti nBCT/O82006/013464

matrices. .38. A WIRU according to any of enbodi nents

33-36, wherein the caljbration _unit further conprises:
a riéiror Y heaystemef q@(ﬁé@ﬁﬁ?"&%@?ﬂ%&%@f%@%ﬁf .m%'}fwwgs
at @%ﬁ%%‘r@uta%d%z B WO A& B s a Rt li%ﬁtraﬁﬂﬂi&iﬂg #6518 the Tx

ratton unit calibrates a plurality of antenna

WTRIPpo tlys RxAUTRThe vakbisitionrtivaigire:frar@d CThher ei n

calculated calibration matrix is stored in nenory for

| ater use. 41. A WIRU according to any of enbodi nents

33-40, whersedm alcbardagd fotimdtdfembotihentaldbbty wdrereineelected

lurality, of antenn |.Ngs quentjally. 42. A WIR

anfges, BRRYIES St %o RRRPEM Sbe o0V TihALs srefipgated by
tran @A oM 4 RxORTRYY 84 €Re trhewniRYy @l doundals YR dayer

mappi ngs si nul taneously. 43. A WIRU accordi ng to any
padiet datrounitd AP B3Ingespanse tethe ERE. cal i bration unit is

further configured to adjust a candi date set of

ant enna mappi ngs avail abl e for selection by the WIRU
bas£]] omMHedGtdreofettbadiraéntntl sulieraimnthe. T4 N TRU\PERdrms a

accordi.ng .to any_of odi nents 33-43, erein.,the .
chanpel @ﬁﬁm%W%ﬁ’FtthEaﬁef%F% gatenna MARRINEE ha %ﬂe 8ﬁ|t§f3 itRepived
PF@M bration matrix. 45. Aw rel ess conmmunication system

or selecting antenna mappi ngs of a transmtting
multiple-in/multiple out (MMD) wreless
trapsmt/{recejv {: . iAWl

Wiy b p A fectRibg SRR b BB ERE 4600 M dEln fpe Tx
WERUdr&nanite anauhémp PPDUa si ngl e radi o frequency (RF)

chain, the system conpri sing:

50. A system according to any of embodiments 46-49, wherein the Rx
WTRU performs a channel estimation for the selected antenna mappings based
on a received PPDU.

51. A system according to any of embodiments 45-50, wherein a

calibration matrix of the Tx WTRU's selected antenna mapping is calculated.

52. A system according to any of embodiments 45-51, wherein a

calibration matrix of the Rx WTRU's selected antenna mapping is calculated.
53. A system according to any of embodiments 51-52, wherein the

calibration matrix of the selected antenna mappings is used to calculate a

steering matrix for data packet transmission.
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atransmtting (Tx) WIRU conprising: a plurality of
antennas including at | east one beanform ng antenna; '

wa@2@bat@Bity of RF chains; and a beam sel ect or P€DIUS2006/013464

selecting an antenna mapping by sel ectively coupling a

ngl e RF cha t |
88 vi AGYERE) ePRUREIABRT of SEDOUGRGE BBy Bprein the CTF
mcﬁ]?ﬁag ) sicgﬂaggi‘ Bbddiatidestd &fﬁn;?é&[@ﬁﬂ (NIOS) BiAtRIMIa; a

ral’ chains; and a beam sel ector for
selectlng an ant enna napplng by selectively coupling a

sy em ?F‘e@f% e P,@%I{lb%%m%mﬁ g? g%fﬁ & 2? gfge?m atr)]lttm?d includes

an IRBGitRigSofahe télectéd aWldlhaandpping v=xd WirRrhmsmeissiahiobtlat @HF
by transmtting fromthe Tx WIRUto the Rx WIRU a

by eig TeMatRYn trai ni ng frame (CTF). 47. A system
according to any of enbodi ments 45-46, wherein
sel ected antenna mappings at the Tx WIRU and t he
WIFa8. ar & systérh petozdingyto any nﬁwﬁabmdlmynﬁ Wﬁh@h%@w&h}RLMCS

t MIRU sQundj A [ cket
bit 14 ey o oSN GL R ool il GHRliqRACEE wolBhihg in
yﬂﬁﬁbﬂdh pallel/, wherein the Tx WIRU perforns a channel
estlnatlon for the sel ected antenna mappi ngs based on
the received PPDU. . 49. A system according to any of
embpdi ”@I‘%&té&ﬁ aé&rdﬂﬁ% &y of &ﬁdeqm\%&Jsax%Bsmﬁelﬁthe MCS

soundi ng A system accordi ng to any
bit efidld dinplmdes M@um@engfheblé ifer répueRKNYERUN® ﬁ’@ﬁ ﬁfaﬂ%ﬁ antenna

ma%ganneldﬁateseglon for the selected antenna mappi ngs

a1l

58. A system according to any of embodiments 54-57, wherein the MCS

bit field includes a request for temporarily halting antenna mapping selection.

59. A system according to any of embodiments 54-58, wherein the
sounding PPDU includes a plurality of high throughput long training fields (HT-
LTFs)

60. The system of embodiment 59, wherein one HT-LTF for each
antenna mapping of a candidate set to be calibrated is included in the sounding
PPDU.

61. A system according to any of embodiments 54-60, wherein the

sounding PPDU includes a high throughput signal (HT-SIG) field.

62. The system of embodiment 61, wherein the HT-SIG field includes
five bits for indicating the total number of HT-LTFs.
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on a received PPDU. 51. A system according to any of
enbodi nents 45-50, wherein a calibration matrix of the

Wa00IRF3E sel ected ant enna mappi ng i s cal cul aP€dUSHR6/013464

A system according to any of enbodi nents 45-51,
wherein a calibration matrix of the Rx WIRU s sel ect ed
ant enna rmppi ng is calculated. 53. A system according

to gyny sy%f?h?gh&? o t8hn ?%f cifB8aBhdhtl BE- @awmfahltﬁ@ HT-

mat ri x o sel ect ed antenna mappi ngs is used t
SIG fkkLinaludea tab bisiforinditating thesizgafshe ¥CKBY's candldate set.
transm ssi on. 54. Asystem according to any of
enbodi ments 46-53, wherein the CTF includes a physica
I amr mad gl eteiro A cesrdingods ngrys oh enfmoama)tsbsl -68j atltbrein a

. The system of , enbodi pent n the
plurﬁléWdO i PRRR R ARRINET S catl fg e‘gﬁe‘i%é‘ étsﬂ%%ﬂg%é‘ﬁﬁﬁty of
pTheppLNg used for transm ssion of the CTF by the Tx
WRU. 56. Asystem accordi ng toany of enbodi nents
54-55, wherein the I\/CS bit field includes an

in ation_of a r.eg] 0 .
sourndi n@ th Ienrl‘r’l((e:%o or rqu%nyf # P%@%gﬁgs %t4 wherein a

pluaeliBy dfangerireamny ppinge idxadibrziet SMtﬁﬁaouﬁlyeismgﬂielwmmﬁf of
bit field includes a run-length bit for requesting an
lﬂs'gg?e of the antenna mappi ng candi date set. 58.
Asystem accordi ng to any of enbodi nents 54-57, wherein
the MCS bit field includes a request for tenporarll

Y
hal §6.ng Aasysrmaasempdinggtosae of iesphodigents §Y-6befherein the

ac L 01.80Y .9 0
o S A BRI A Mt S o
(MBm@HwﬁelﬂL ng fields (HTLTFs) 60. The system of

enbodi nent 59, wherein one HI-LTF for each antenna
mappi ng of a candi date set tobe calibrated is included

in ghe sEdishgn BRIbkbodiment 66, wherein the MSDU bit field includes

a request for continued antenna mapping selection.

68. A system according to any of embodiments 66-67, wherein the

MSDU bit field includes a confirmation of continued antenna mapping selection.

69. A system according to any of embodiments 45-68, wherein the Tx

WTRU is an access point.

70. A system according to any of embodiments 45-68, wherein the Rx
WTRU is an access point.

71. A system according to any of embodiments 45-68, wherein the Tx
WTRU is a base station.
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61. A system according to any of enbodi nents 54-60,
wherei n the soundi ng PPDU i ncl udes a high throughput
wWGeR@nako7¢HT-SI G field. 62. The system of enmboPCTERL006/013464
61, wherein the HT-SIGfield includes five bits for
i ndi cating the total nunber of HI-LTFs. A syste
acd8r di Agysteraagcosding e sary Al spabodimgpts %i@ﬁs’e‘?’ﬁgrteﬁbme Rx
j i:ncl udes two bits for indicating the size
Vvﬂ§5%#%£é§%ﬂﬁgﬁghndidate set. 64. A systemaccording to
any of enbodi nents 61-63, wherein a plurality of
ant_.enna 1-Rgs is..calibrated s 1@l dy 4 MS] :
o1 dear ¢y NeFI e eE ob U 6 cBMENAR ey BG e
WTRD @04 BedeSs pdinb4, wherein a plurality of antenna
mappi ngs is calibrated sinmultaneously using the
plurality of HI-LTFs. 66. A system according to any of
enbodi MAN{PETRE- Sordihg 6! E{I\?Kt Be efeafh&ss POk | RBkHER She
a medi um access control (MAC) |ayer service data unit
WIRVERLA bbée statiehd. 67. The system of enbodi ment 66,
wherein the MsDUbit field includes a request for
conti nued antenna nappi ng selection. 68. A system
according to any of enbodi #ents 66-%67, wherein the
MSDUbit field includes a confirmation of continued
ant enna mappi ng selection. 69. A system according to
any of enbodi nents 45-68, wherein the Tx WIRU i s an
access point. 70. A system according to any of
enbodi nents 45-68, wherein the Rx WIRU i s an access
point. 71. A system according to any of enbodi nents
45-68, wherein the Tx WIRU is a base station.72. A
system according to any of enbodi nents 45-68, wherein
the Rx WIRU i s a base station.
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73. A WIRU according to any of enbodi nents 31-44,
wherein the WIRU i s an access point. 74. A WIRU

waewondi’ay to any of enbodi nents 31-44, wher ei PCT/H82006/013464

WRU is a base station. *CLAIMS What is clained is: 1.
A nethod for selecting an antenna mapping for
communi cation between a transmtting wreless

transmt/receive unit (Txg EXN_}MS and a receiving
WRU(Rx WIRU), wherein both WIRUs are

Whatlist dlpinged s/ mul t i pI e-out (M MJ capable, and an

antenna in onbi nat i on of S

fr équenéy”%ﬁ%ﬁ‘ﬁ fogn ?%F%ﬁgnagrf ST nﬁaa%lg Ig‘]n%r %omhgﬁagon
bet@RERd TrMEmMTELE Cvirelbsantrandeit/iacaivppiniy @k WIERU) and a

TXWRUf rom a candi_date set of entI vai l.apl e, .
receifingnW4 R Fpr WIRU ) sthereiphgtiy 'ﬁ’@{ga’ﬁh?]l’?é’“t
(MI@EW B%a{ﬂ@ Gt Qﬁddngéﬁﬁa Sipp Ohg S8 rc@ﬂfbllﬂatfi’diﬁbf ak e radlo

pings; determning at the Tx WIRU whet

freqiemcy lcharmaﬂl@/ asiigle aetenaatb@nna theppithed cepprising:

cal i brat calibratin he '
T eShke b ARB A ad BLARROT R ANR JRREI D9 ot
ofc%&-ﬁbﬂmiaxfaaiafbbé@ﬁ@ﬁnaaﬁwbmn@jsmttl ng data packets from

the Tx WIRU to the Rx WIRU usi n

cal i br afe¢cHRE anARtPR3FNFRRnS at t %?It‘\g‘e?@m%"ﬁ’fa cangidate set
oféu%&ﬁﬁra&a&mﬁé §h€é§&na@ﬂi§b‘iﬁg§‘9 the candidate set of

ant enfa mappi ngs avail abl e for selection by the Tx

WIRU basdleteroxiningngt ttenTe NAART wiketber dhentuwregly Fkected

antlah] ntljaf))gmgé A 1bfrg1:retd.her conpri si ng:

L

calibrating the selected antenna mappings if it is determined that
the selected antenna mappings are not calibrated; and
transmitting data packets from the Tx WITRU to the Rx WTRU

using the selected calibrated antenna mappings.

2. The method of claim 1, further comprising:
adjusting the candidate set of antenna mappings available for

selection by the Tx WTRU based on long term channel measurements.

3. The method of claim 1 further comprising:
adjusting the candidate set of antenna mappings available for

selection by the Rx WTRU based on long term channel measurements.

4, The method of claim 1, wherein the calibrating step further
comprises:
transmitting from the Tx WTRU to the Rx WTRU a calibration
training frame (CTF);
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adj usting the candi date set of antenna mappi ngs
avai |l abl e for selection by the Rk WIRUbased on | ong

wWo esoailedTahnel nmeasurenents. 4. The net hod of cPEi/B8W06/013464

wherein the calibrating step further conprises:

transmtting fromthe Tx WR th .

cal i br a’flia@ﬁl%@frt’é}%wfrﬁﬁl fthe fx &%Rﬁ?‘%?far semdine
ph@a%gz‘gﬁagtgcﬁéma{é FMF@PP@@)QH%EMSQ hyshealiTH, ayer

a unit in response to the CTF. 5. The
rret hod of claim4, wherein the Tx WIRUperforms a

nnel . es for th sel ]
ed obeetpe 8 e dpieran Bk A% AP REERAAEREL tianel
estiﬁﬂe[t‘id’iﬁfor ¢REBEleSed GntdrEmapbinigs Habedon therebeivad RPIIU.
soundi ng PPDU; perform ng a channel estimation for the
sel ected antenna mappi ngs at the Rx WIRU based on the

regei Ve‘i‘h@%ﬂh]o& of Zﬁ'aﬁnflie‘ia!i}‘%ﬂepéon%ﬁélﬁgﬁ further

conpri sing ating a calibration matri x of the
sel ect etiramsatiing ﬁappﬁheg'@i WIRT hesonpdingdBPUs| ai m 7,
wherein_t cal i brati o atr
mappi ng pe }t}e THIE A ?}banélg esq; t!u))(n f%fr ttltéggelg‘c%(f&%t%gné EHa?Bﬁ%s
atﬂ@tﬁcm@tbabécaaﬁmhéﬁeo@md@mﬁe met hod of claim 1,
wherein the TXWRU ncl udes at | east one beanform ng
antenna. 10. The nethod of claim1, wherein the
RXWRUI /g) t g antenna. 11.
Th\efﬂ-net ho ?ﬁloatgfhwﬁzé ?Ahqgﬁg?ﬁ&{ﬁﬁgﬁﬁckrl includes a
physi calcalcalasing calitration neateixcad dhe selsetné aptqupasnappipgs.
field. 12. The nethod of claim 11, wherein the MCS bit
field includes an

8. The method of claim 7, wherein the calibration matrix of the

selected antenna mappings is used to calculate a steering matrix for data packet

transmission.

9. The method of claim 1, wherein the Tx WTRU includes at least one

beamforming antenna.

10. The method of claim 1, wherein the Rx WITRU includes at least one

beamforming antenna.

11. The method of claim 4, wherein the CTF includes a physical layer
modulation and coding scheme (MCS) bit field.

12. The method of claim 11, wherein the MCS bit field includes an

indication of the selected antenna mapping used for transmission of the CTF by

the Tx WTRU.
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i ndication of the sel ected antenna mappi ng used for
transm ssion of the CTF by the Tx WIRU. 13. The net hod

wo@tooshiai7a1 11, wherein the MCS bit field incl udeGI/as2006/013464
i ndi cation of a request for full candi date set

sounding in seri es par al | el t
cl 48m 12‘, he \ipeihed (pf t m\ ik B refmi];ﬂ-ia lﬁﬁg }E% é{e‘fg 1ncludes an
ind{;*\% Nofi 09 Bl}egﬁést  fulieana it 8 dettdunBilal 8 Rrickde pBrallel.

s antenna nmappi ng candi date set. 15. The net hod
of cl aimll wherein the MCS bit field includes a

reqyest I‘l| haltin
condor 1 3RS muRORRE AR 1 Rhp iR REMIS B RRP HMdes o run
len?ﬂi-”bﬂi R FRfAsting | dilepdateglodrthei Ry WTI‘RUgmrtthnmm ghppping
tra| ning fields (HT-LTFs), one for each antenna
ca PHet-of a candidate set to be calibrated. 17. The
nmet hod of claim 16, wherein a plurality of antenna

mappi ngs is calibrated sequenti al I%qusi n%_t he .
pI udal i fIg]neameﬂmdeiFdalmsll Twieeneint filbel MES chikifipld gncludes a

req o5 ot rrntiet 7 efelng oAb AP oY BupaRge 28 T T

nmet hod of claim4, wherein the sounding PPDU incl udes

a rrec.il um acceéf co%g%#el\‘%é%ﬁl ayer %\{ﬁ%ﬁag gl]ldtﬁs a
plutrQ g'r\fﬁ %ﬁ’ﬂfroﬁ;’g}?ﬂlﬁ lbﬁ%‘n’dﬁﬁﬁ% fleld8 GHTSETFQ lorfe@6¥ daldb @dtenna

ant a mappi ng sel ection 1. The nethod of claim 19,
mappiareifra candid@bgebio be ¢adibgatede| udes a confirmati on of

conti nued antenna mappi ng sel ection. 22. The nethod of

claim19, wherein the MSDU bit field includes a

confq.r mitheanethibod af ¢latiid8f whereid alpluratityofiratemppinagpings is

candi dat e set_search 2 Thy f claim19,
califratest seappRtippoSER the Wtf‘i%}ﬁg? hﬁgﬂTgs'conf i rmation of
a request to change the si ze of an antenna mappi ng
candi dat e set. L
18. The method of claim 16, wherein a plurality of antenna mappings 1s

calibrated simultaneously using the plurality of HT-LTF's.

19. The method of claim 4, wherein the sounding PPDU includes a
medium access control (MAC) layer service data unit (MSDU) bit field.

20. The method of claim 19, wherein the MSDU bit field includes a

request for continued antenna mapping selection.

21. The method of claim 19, wherein the MSDU bit field includes a

confirmation of continued antenna mapping selection.

22. The method of claim 19, wherein the MSDU bit field includes a

confirmation of a request for full antenna mapping candidate set search.
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24. Amultiple-in/fmultiple out (MMD) wreless

transmt/receive unit (WIRU) for selecting an antenna
worppilng37 whi ch is a conbinati on of a single redi/vS2006/013464

frequency chain and a single antenna beam the WRU

conprising: a plurality of antennas including at | east

one beanform ng antenna; a plurality of RF chains for

si %gal 'ﬁl? (ﬁ?e?tﬁP 9 c?atnlfﬁeﬁfm wheeht ehe MEDESHE (ﬁte!ld’ ?ﬁc)ludes a

coupl i he plural antennas to the plurality of
confRmeatian moﬁ a reqodesd to ahailgeatheomzw of an eobdnimgumedpingrcandidate

nmeasuri ng channel conditions and calibrating a
set.channel ; wherein the beam sel ector selects an antenna

mappi ng based on current channel conditions. 25. The

WRU of claim?24, wherein the calibr n unit, further,
coddr | sésmugslq}p-@@/gg@}gplq ot (VEIMQ) gg];eiegs gm /receive unit

(W’frlép:) R ée?&%:tﬂ% d;{ﬂ G nﬁ"iﬂ?ﬁ%lflgcﬁhm Rtd ffniahtibh 3F hQ¥ngle

I'ces ont e ca ted channel esti mat i on
radiefreqeasy chath aandre m:rg;‘te ﬁntermadmang tba WIR Bt commrirangie|

estirmtio and .cal i;bration, maty | .
WIRU of S @i %ulﬂal‘ﬂ % F9 ‘?%er‘?‘%%ﬁ"f’ﬁ‘% antBifna;
cal i br ahqﬁu@alﬂwmm dlmllm‘foaeigmm@rmmng;gs and stores

the cal cul ated cali bratl on matri
| at er uégdeanyselecher fousalegt IV@Ibé(FOMp%@g tim Bﬂg‘gﬁ{){ q)fé;lntennas to

th | kA t&m‘&{gﬁ, |brates the plurality of antenna
eﬁ gs sequeﬁt?a y.28. The WIRU of cl ai m 26,

vvher e. n atcabibratidrbusit corfigered foran¢dsusingshanaelgondifignsypnd

1 €nten I’TB}?pI ngs simultaneously. 29. The WIRU of
ca rﬁlﬁ‘gféﬁ aR€rein the calibration unit is further

wherein the beam selector selects an antenna mapping based on

current channel conditions.

95. The WTRU of claim 24, wherein the calibration unit further
comprises:
a processor for calculating channel estimation matrices, and for
calculating calibration matrices based on the calculated channel estimation
matrices; and

a memory for storihg calculated channel estimation matrices and

calibration matrices.

26. The WTRU of claim 25, wherein the calibration unit calibrates a
plurality of antenna mappings and stores the calculated calibration matrices in

memory for later use.

97. The WTRU of claim 26, wherein the calibration unit calibrates the

plurality of antenna mappings sequentially.

98-



configured to adjust a candi date set of antenna
mappi ngs avail able for selection by the WIRU based on
wo eovg/11e8™M channel measurenents. 30. The WIRU BET/TEBEN06013464
24, wherein the calibration unit calibrates a channel
by calculating a calibration matrix. 31. Awrel ess
comuni cation system for selecting antenna mappi ngs of
a bieansi, L yrREUBHcidiR 85, WHertthithR egliptkidaM A dalibrates the
wireless transnit/receive unit (WIRU) and a receiving
pluM P o\RRnNahBARPiMga vitawnlf ameweslyappi ng i s a conbi nati on
of a single antenna beam and a single radio frequency
(RF) chain, the systemconprising: a transmtting (Tx)
l\/\ﬂ'@@t. COTpe IbelEfQJ ol cplitt’ 241 Wiiemfin ahe ealibgatiorc unili isgfuather
east_one_beanform ng antenna; a plurality..aof RF .
conBRATakio AdRPLE SBAMALEF O GPUete TBPBIoEs AFHLAbTa fralegtion
by HRPRITRL BY s foni ey HaHRbI HeaRreiBate RF chain to a
single antenna beam and a receiving (Rx) WIRU
con‘pLi sing: a plurality of antennas including at | east
on eard ordy apt.enna, I Ity (Al
o B SERan PENEDER, fHtit e huBlariln 4R B ARda
chas@leEb baletlatiipuptalilgration ingkix. RF chain to a single
ant enna beam wherein sel ected antenna mappi ngs at the
Tx WIRU and the Rx WIRU are calibrated by transmtting
fraopm t he Jx MERERuhiariB syWEH for sebdchidpaintaihahapsihBgof
franme (CTF), and transmtting fromthe RxWRU ot he
a tipngfRize soltitlerig/mhitinle qut (MIMO) yeireless gansmilfregeive unit

(W'&‘E%QLQnd N feed v(i)rrl]gS Saio! ﬁﬁ[‘ﬁ,':wherein an antenna mapping is a

combination of a single antenna beam and a single radio frequency (RF) chain,

the system comprising:
a transmitting (Tx) WTRU comprising:
a plurality of antennas including at least one beamforming
antenna;
a plurality of RF chains; and
a beam selector for selecting an antenna mapping by
selectively coupling a single RF chain to a single antenna beam; and
a receiving (Rx) WITRU comprising:
a plurality of antennas including at least one beamforming
antenna; |
a plurality of RF chains; and
a beam selector for selecting an antenna mapping by
selectively coupling a single RF chain to a single antenna beam;
wherein selected antenna mappings at the Tx WIRU and the Rx
WTRU are calibrated by transmitting from the Tx WIRU to the Rx WTRU a
calibration training frame (CTF), and transmitting from the Rx WTRU to the Tx
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32. The system of claim 31, wherein the Tx
WRUperfornms a channel estimation for the sel ected

wa@pienne3mappi ngs based on the received PPDU. BGI/UI1066/013464

system of claim 31, wherein the TXWRUtransnits a
soundi ng_PPDU, and_the RxWIRUperfa hannel
WIRY prreunderdiy it [oer qeeke SpcHia (Renb)Had oo to fhe
cTihe received PPDU. 34. The system of claim 31, wherein
a calibration matrix of the selected antenna mappi ngs
is calculated. 35. The system of claim 34, wherein the

cal,i,br atj on tripgx,; f 4-h . ' '
Lo g1 oLhf ByATR A f1an A RSB HE TR LRI G RAR, £ ftarll
estiifiza o8 Shosele@bd ahbamymhppingt bakal on Bie rechived BPOBe

CTF includes a physical |ayer nodul ati on and codi ng
scheme (MCS) bit field. 37. The system of claim 36,

whegei N} BeyVER oPbihirhis®! Whére tHeak WIRUhaahited soinding
the sel ected antenna mappi ng used for transm_ssion of

PPDRe amt theofx WAER Wpevfpmus a ghanne) estispatiapdagithe selpgiedgntenna
wher ein the bit fi i ncludes an indication of a
mapglﬁﬁﬁk’?s?d;?n%sec%{ﬁé@m' set sounding in series or
in parallel. 39. The system of claim 36, wherein the
MCS bit field includes a runlength. bit for, requesti
an 3pdad@esySteme Rﬁa%@eéﬂfl bration W&t%ﬁgﬁ%cﬁ g?fégted
ant%ﬁh?%ppﬂilﬁs 2kalcamtied. cl aim 36, wherein the MCS bit
freld irncludes a request for tenporarily halting

ant enna mappi ng sel ection. 41. The system of claim 31,

WhEfLi Nk e | i ibeRont Ya®fix THroth

thfgo%ghgﬁft% T}%gééﬂsdrfgﬁq%ﬁ]ﬁ% |‘g}?é§sgq’(e§ﬁ@f€j&g one faor eache
selédtb@ Afeniappapdngs isaised balcadailetesestebinp matuiifor date packet

42. The system of claim4l, wherein the soundi ng PPDU
trangeissids a hi gh

36. The system of claim 31, wherein the CTF includes a physical layer
modulation and coding scheme (MCS) bit field.

37. The system of claim 36, wherein the MCS bit field includes an
indication of the selected antenna mapping used for transmission of the CTF by
the Tx WTRU.

38. The system of claim 36, wherein the MCS bit field includes an

indication of a request for full candidate set sounding in series or in parallel.
39. The system of claim 86, wherein the MCS bit field includes a run-

length bit fof requesting an update of the Rx WTRU's antenna mapping

candidate set.
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t hroughput signal (HT-SIG field including five bits

for indicating the total nunber of HT-LTFs. 43. The
waywbam7et claim 42, wherein the HTI-SIG field PemUSIEs 013464

two bits for indicating the size of the WIRU s

o1 d0al | The gystem ehsleimugt MReres tia Mo tuheld mcfudes a
reqﬁgsqw{egl?ﬂdggg@%%ﬂg\%ﬁtm ﬁidp&ﬁ'né)gelé_ggiolnﬂzs- 45. The

system of” _ erein a plurality of antenna
mappi ngs is calibrated sinmultaneously using the

pl urali of HI-LITEs. . Fh t fr.cl @
ol 7 B BT A P g
plu]f;_ﬂ g)@higﬁll\ﬁi@ué}@)ﬁe Torget-¥intres kel a(HIMUTFsVoheforleath antenna

e 47. The system of clai.m 46, wherein the MSDU
mappingfof & c@nfidate stobercaiibeateds or continued antenna

mappi ng sel ection. 48. The system of claim 46, wherein
the MsDU bit field includes a confirmati on of
cont. nu8teapsternd cluippilnyhsestie the ssunding PPDU includes a high

throughput signal (HT-SIG) field including five bits for indicating the total
number of HT-LTF's.

43.  The system of claim 42, wherein the HT-SIG field includes two bits
for indicating the size of the WTRU's candidate set.

44.  The system of claim 41, wherein a plurality of antenna mappings is

calibrated sequentially using the plurality of HT-LTF's.

45.  The system of claim 41, wherein a plurality of antenna mappings is

calibrated simultaneously using the plurality of HT-LTFs.

46. The system of claim 81, wherein the sounding PPDU includes a
medium access control (MAC) layer service data unit (MSDU) bit field.

47. The system of claim 46, wherein the MSDU bit field includes a

request for continued antenna mapping selection.

48. The system of claim 46, wherein the MSDU bit field includes a

confirmation of continued antenna mapping selection.
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