[ 0001] METHOD AND APPARATUS FOR PONER CONTROL IN A

MULTI PLE ANTENNA SYSTEM [ 0002] FI ELD OF | NVENTI ON

[ 0003] The present invention relates to power control

in wireless communi cati on systens. Mre particularly,

the present invention relates to a nethod and

apparatus for Open Loop Power Control in nultiple

ant enna communi cati on systens. [0004] BACKGROUND
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station transmits a response signal to the mobile device indicating the same. If,

however, the transmitted signal is deemed inadequate, and/or if a response
signal is not received at the mobile device, the mobile device increases its
transmit power, retransmits its signal, and waits for the base station response
signal. Until the mobile device actually receives the response signal, the mobile

device will continue to increase its transmit power by a predetermined amount at
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conventional OLPC schene described above is shown. The
illustrated schene 100 may represent an OLPC function
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conventional OLPC scheme 100, mobile devices may be required to transmit

communication signals at large average power levels due to, for example,
prolonged moments of fading or increased multi-path. In addition, conventional

OLPC schemes are only applicable to single-antenna mobile communication
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SUMVARY OF THE | NVENTI ON The present invention
is a method and apparatus for perform ng open | oop
power control (OLPC) in nmulti-antenna devices that

m nim zes power consunption in wreless conmunication
systens. An initial set of antenna weights 10 is

sel ected and multiplied by copies of a transm ssion
signal to produce a weighted transm ssion signal. In
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acknowledgment is not received after a predetermined number of weight
adjustments.

In accordance with a first aspect, the present invention provides a method
of open loop power control (OLPC) for use in a multi-antenna transmitter, the
method including:

selecting antenna weights;

multiplying the antenna weights to a transmission signal to produce a
weighted transmission signal,

transmitting the weighted transmission signal using multiple antennas;

if an acknowledgement is not received within a predetermined period,
adjusting the antenna weights without increasing an overall transmission power,
multiplying the adjusted antenna weights to the transmission signal, and
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retransmtting the weighted transm ssion signa

wei ghted with the adjusted antenna wei ghts until an
acknow edgenent is received, and if an
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transmission signal, wherein if an acknowledgement is not received within a

predetermined period the antenna weights are adjusted without increasing an
overall transmission power for retransmission of the transmission signal, and if an
acknowledgement is not received until a predetermined number of antenna
weight adjustments, the overall transmission power is increased for
retransmission of the transmission signal.

In accordance with a yet further aspect, the present invention provides an
integrated circuit (IC) configured to perform open loop power control (OLPC), the
IC including:

a signal generator configured to generate a transmission signal;

a serial to parallel (S/P) converter configured to provide copies of the
transmission signal;

a weighting processor configured to select and adjust antenna weights;
and

a multiplier configured to multiply the antenna weights to the transmission
signal to produce a weighted transmission signal, wherein if an acknowledgement
is not received within a predetermined period the antenna weights are adjusted
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251 C including: a signal generator configured to
generate a transm ssion signal; a serial to
parallel (SIP) converter configured to provide copies
of the transm ssion signal; a weighting processor
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10 power control (OLPC) schene; 3b [ 00161Fi gure 2
illustrates a flow di agram of an OLPC schene in
accordance with the present invention; [0017]Figure 3
illustrates a wireless trencmt/receive unit (WRU)
configured to inplenment the OLPC schene of the present
invention; and [0018] Figure 4 illustrates a graphical
representation of an OLPC schenme according to the
present invention. [00191 DETAI LED DESCRI PTI ON OF THE
PREFERRED EMBODI MENT(S) 100201 Hereafter, W el ess
tr d036  / r Famwe @ ilnstraiesnerigw | Jirgrem ¥ TPUPH%Q ffgpme =
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\Wh eenfigerfed to ioxblanapnh thedd Cescheree of thepresent inpntionanddes
butigg1§ NOt Figuth & ARistrReda DaiBcdBrepsdsbittati U aQDLEC scheme
access_point or any other type of interfacing device

i n 2gporfipedo daepraseht Bt . [00211The present invention
provi des an Qpen Loop Power Control (OLIN)) schene and

o . [ .
co mél%g?@%@%ﬂ@ AP PR BB S BMBODIMENT(S)
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scliogdls, wilasenafigr e varelosyfmensrfigpceieamit W TRU) includes but is
si ELthi 188#dda0 8 %sérﬁ,@lﬁpﬁ@ﬂtj llﬁ&ﬁlge stalién, ﬂ!&c&ﬁﬁﬁirl]obﬂﬁ heeiber unit,
i nvol ves nor an merely increasing the trans on
PORBTSFGY S50 a5 e ORI PRSPy &Ml SRRl
I e Gdie eefera¢d ta heregftiryadmse statidoimdusies bug psg@m theNeds B,
th %it%olggoﬁ&p%s Qfint BOnPbBSE be SFIBHAEY Uk 0¥ B diPeless

adjusting various antenna wei ghts of a tranginission
si gAdron@sPt- e nai ntaining an overall transmt power. |f

r eqgigmt Of THa@rebérd RFBALRE pARided GGen LeopPowerdlootrd$QERD)| vy

acknow ed er a predetern [ AR
B i L R
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ma QH‘.%B_mm;y_%ia BlARS thd1ReRADIImAhvihRYROrodRASMERTY ihdleasing
est abl i shing a comunj C?tl‘glpf |ink and ens%lges AN
i nithe ERYSTRisSOREPWERPE R Sigerl PPl bR YEBURETCERELY FHKEVIS T
i s resivab|As$ineitkr d{sQRRALRYwyhy ODPC beheing iibepkesent invention
rmlirt;vlofx)rleg a _]ugt:eﬂ‘]gn Forfolis LEhnd %%Lt% M%ﬁgn!lﬂsion signal while

maintaining an overall transmit power. If receipt of the transmission signal is

not successfully acknowledged after a predetermined number of weight
adjustments, only then will the overall transmit power be increased. Controlling
the transmit power in this manner minimizes the amount of power consumed in
establishing a communication link and ensures an initially lower average
transmit power once the link is established.

{0022] By way of background, a multiple-antenna system, refers generally
to a wireless communication system wherein at least one transmitter and/or
receiver employ more than one antenna. Examples of these systems include
CDMA, wideband (W)-CDMA, CDMA-one, CDMA-2000, IS95A, IS95B, I1S95C,
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to a wreless comuni cati on system wherein at | east
one transmtter and/or receiver enploy nore than one
antenna. Exanpl es of these systens include CDVA,

wi deband (W - CDVA, CDMA-one, CDMVA- 2000, | S95A, 1895B,
| S95C, 4. 0 LIMPS and ot hers. OFDM OFDVA- based
systens, such as long-termevolution (LTE) 3GPP, |EEE
802.16¢c (W -Max), |EEE 802.11n are al so exanpl es of
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lgg ?;“1 as i ncr eases, the chances of

success II transmtting a qualit al |ncrea
Spd9923i rrul PRy enRity, refels © agd” ?5%% m‘?q'ﬁ‘l" Ofe?ﬁ‘&fess
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arac’t eri I C enables a %S emt
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ef fﬁb &a&%f \éh@fbcasﬁg dhid s&@mt é«ﬁlﬁiinﬁl’ﬂltpw ahtbghmat@e%me |

schene o ent invention ial diversity an

spéwea?ndnla P S ?fﬁ@uee% e T A

p OwRablesON Systapt baachicvn dighbwy pdak rdlataeratesrq@dowrmje% ymc@mn
ﬁ%clie}%v Wakd %MH%E%ILQ% n GhOMY '@mﬁ: scLQQeZélf]tB@fp?ersEﬂtng

now , |

I gure agram 200 illustrating a,

e tifsetion Foatigbliesre it ard gratigbeultiplegiog SIRfaTeibiec to At

Pr 8R! cohstivitioh, Aereby SR NimprPaiy dySifh @apadity, wefotmaice,i S
initi %Fed V\,Een a signal is generated for purposes of

est?2f a comunication |ink (step 202). Copies
of [00%4k si Mmgmwmmeﬂawé@g@m?épﬂmatm@mh@s

BM FnpiSichthe DP.PRAL HeloPdancORUR the f)resén@ VBt GARShOFn. AN
OF O'P oasedsste i ncl ud| ng, si %%cgprrler F
( S GaeRiePP P?W%%ntgql %mbég 2 £188 3D BRHCER B DR85S G
Pl WsiablishingQf co&ﬁhl&ﬂdaﬁdn $inib (st@pr 202p 1 Sofisst of thi? 6@ajl ard\then
initia antenn p
08 Pased lp b LA Bl Eial 5 puaphiBEReAE BEBUdbolE
mo (ARM/OFDY Ubbased systems including Smgh carziey FRMASFDA ) dtheseor
suby Q:ch i€ ae ﬁfa)@ulguh bhiB |a|pﬁﬁlalﬁy oﬁs@ﬁctﬁ&&@%ﬁﬁr@(gfeﬁ 206).
wei ght 0, produce g wej e
[ Oep sty et oa ws ohnreleciaf Sep b R Spdetanta e
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weighted signal (step 206). .
[0025] Applying antenna weights or "weighting” refers to the process of

modifying particular transmit parameters, (e.g., phase, amplitude, etc), of
particular signals and/or sub-carriers before they are transmitted across multiple

transmit antennas. This weighting process results in a combined signal that
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particul ar signals and/or sub-carriers before they are
transmtted across nmultiple transmt antennas. This
wei ghting process results in a conbined signal that
-5- 0 when transmitted, radiates the highest signa
strength in the direction of a desired receiver. In
the present illustration, antenna weights are applied
to the initial transm ssion signal (step 204) to
ensure reception of the signal at an intended
receiver, and to_maintain a desired transmt, power
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[002911f a response signal is not received (step 210),
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sub-carriers, using the antenna wei ghts provi ded by

t he meighting processor 306, and a plurality of

transm t/receive antennas 310a, 310b, 310c,... 310n,

for transmtting weighted signals and for receiving

response signals. Also included in the illustrated

WRU 300 is an optional code storage processor 312 for

storing predeterm ned and/or previously utilized

antenna wei ghts. [0033] In the WIRU 300, the signal

generator 302 generates an initial transm ssion signal

for establishing a communication link with, or

exanpl e, a base station (not shown). This transm ssion

signal is then processed in the S/ P converter 304

where multiple copies of the transm ssion signal are




[00341To illustrate, and purely by way of exanple, the
initial set of weights may be sel ected according to a
space-tine codi ng scherme, wherein the weighting
processor 306 is configured to utilize its awareness
of the correlation of the fading of the plurality of
transmt/recei ve antennas 310a, 310b, 310c,... 310n in
determi ning optimal antenna wei ghts. Alternatively,
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transm ssion signal is still not acknow edgnent, the
antenna wei ghts are readjusted, reapplied, and the

wei ghted transm ssion signal 8s retransmtted.
Optionally or additionally, the sub-carriers set nay
be resel ected and wei ghted via the current or adjusted
antenna wei ghts. This adjustnent/ retransm ssion cycle
continues until the weighted transm ssion -9- 0




signal is successfully received in the base station
(not shown) and an acknow edgenent reflecting the sane
is received in the WIRU 300. As noted above, the
antenna wei ghts are adjusted and the sub-carriers are
re-selected in a manner that maintains the overal
transmt power at its initial, predetermned level. In
ot her words, the overall transm ssion power is
normal i zed, preferably according to any applicable
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ected set of antenna weights, at an initial,

pr edeterm ned transmt power -bevgl PE. In an
OFDM based i npl enentation, the weights are applied to
an initial set of selected sub-carriers. If within a
predetermned tine interval At, the WIRU (not shown)
has not received an acknow edgnment confirm ng receipt
of the weighted transm ssion signal Ti, the antenna
wei ghts are adjusted and/or the sub-carriers are
reselected in a manner that normalizes or maintains
the initial, predetermned transmt power constant.
The newy adjusted antenna wei ghts are then applied to
the transm ssion signal Ti and the adjusted
transm ssion signal T2 is retransmtted. Optionally or
additionally, anew set of sub-carriers is reselected




of the adjusted transm ssion signal T2 is not
acknow edged, the antenna wei ghts and/or the sel ected
sub-carriers are again adjusted, re-weighted and the
readjusted transm ssion signal T3 is retransmtted.
This adjustnment/ retransm ssion cycle continues until
a comuni cation link is established, or until a
predet erm ned nunber 71 of adjusted signals T. are
transmtted and unsuccessfully acknow edged. As
indicated in the graphical representati on 400,
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combinations may be utilized as an initial configuration for use in beam forming

and/or in various other MIMO algorithms.

[0040] " Referring now to Figure 4, a graphical representation 400 of OLPC

implemented according to the present invention is shown. The graphical

representation 400 may represent an OLPC function in a multi-antenna WTRU
-10- o



[ 0046] Al t hough the features and el enments of the

present invention are described in the preferred

enbodi ments in particular conbinations, each feature

or elenment can be used al one (w thout the other

features and el enments of the preferred enbodi nents) or

i n various conbinations with or wi thout other features

and el enents of the present invention. Enbodi nents

1. A nethod for open | oop power control in a

transm tter conprising multiple antennae. 2. The
et @etshevmcenfémiireddn pperate fina CﬁMﬁn GBMASAY, CHMHgone,

adJ osbmmesm@we EhE 809.16%, LR $02. iine LTEBGEES lar any

tran nuntil a satlsfacIor n strength
Iev‘é 3%@1& % A Frelgss ot °¥‘s gmo 3. The met hod
of @nm di meht or@ewvth eateblmhtarmmmughmnl lkﬂ:pa mtié (oot stedn)
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t he wel IS sel ect acc
c odPHene Feights, at an initial, Prqq@éeqme Gromwat mdwebﬁu Inan

WheDEDM- HaElﬂ ﬂd&ﬁleﬁlbﬁtah&, el vmgheﬁuaf@ﬁwbo Blinttfh] Set of selected
mul ¢ le:ame W1 ]:%latplreﬁl tgmg)i%g Mrvl\é?)m, BlleIVGFRISJ &%{ghown)

f or'fh ng al gor
has not recelved an acknowledgment confirming receipt of the weighted

transmission signal T, the antenna weights are adjusted and/or the sub-carriers
are reselected in a manner that normalizes or maintains the initial,
predetermined transmit power constant. The newly adjusted antenna weights
are then applied to the transmission signal T1 and the adjusted transmission
signal Teis retransmitted. Optionally or additionally, a new set of sub-carriers is
reselected and weighted with the initial antenna weights or with the newly
adjusted antenna weights.

[0042] If after this antenna weight and/or sub-carrier adjustment, receipt
of the adjusted transmission signal Ts is not acknowledged, the antenna weights
and/or the selected sub-carriers are again adjusted, re-weighted and the
readjusted transmission signal Ts is retransmitted. This adjustment/
retransmission cycle continues until a communication link is established, or until
a predetermined number n of adjusted signals T, are transmitted and
unsuccessfully acknowledged. As indicated in the graphical representation 400,
although the signal transmissions T, T5,... Ta are each transmitted with different
antenna weight/sub-carrier combinations, they are each transmitted with the
same overall initial transmit power level Py,

[0043] After n transmis§ions, if a communication link has not been
established, the initial transmit power level Py is increased by a first power
increase amount A1P. The transmission signal Ty;1 is then retransmitted with an
adjusted set of antenna weights and/or with newly selected sub-carriers with the

newly adjusted overall transmit power level Pri, wherein Pri may be defined as a

-11- o



6. The nethod of any precedi ng enbodi nent wherein a
set of weights that produces the satisfactory signal
strength level is set for an initial weight. 7.
The net hod of any precedi ng enbodi nent wherein the
total transm ssion power |evel is maintainad at a

fi xed value as the antenna wei ghts are adj usted.

8. The nmet hod of enbodi nent 7 wherein a total

transm ssion power level is increased if the

transm ssion i s not detected. 9.. The nmet hod _of
an yup pEtbeiitind trentyeitipovesn P opfthe predqtpranipegpgyver increase ArP,
trggmcgtgagyﬁ;e%ﬁg,lbgmﬁl i's |ncreased by a fixed

anmount 10. The neth precedin
enbodi ment for use in a wir&FEseH *&g‘%mnt/re*gg?%té‘%ﬁ)t
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power transmtter of enbodipent 12
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i S establizhek dheaOPRC fiekon rminates and a CLPC function (not shown
takes over power control of the established communication link.
[0044] It should be noted that in preferred implementations of the present
invention, a three (3) to seven (7) db signal-to-noise ratio (SNR) gain may be
~ attainable depending on channel conditions, the number of transmit antennas,

and a variety of other factors. It should also be noted that to implement the

present invention in a WI'RU, for example, no additional hardware, other than
what is typically in WTRU, is required.
[0045] The features of the present invention may be incorporated into an
IC or be configured in a circuit comprising a multitude of interconnecting
components.
[0046] Although the features and elements of the present invention are
described in the preferréd embodiments in particular combinations, each feature
or element can be used alone (without the other features and elements of the
preferred embodiments) or in various combinations with or without other
features and elements of the present invention.

Embodiments

1 A method for open loop power control in a transmitter comprising

_ multiple antennae.

2. The method of embodiment 1, the method comprising:
adjusting antenna weight in a transmitter in each transmission until a

satisfactory signal strength level is obtained at a receiver.
-12- o



15. The transmtter of enbodi nent 14 wherein the

wei ght is predeterm ned froma code book. 16.
The transmtter of enbodi nent 14 wherein the weight is
sel ected according to a space-tine codi ng schene.

17. The transmtter of enbodi nent 14 wherein the

wei ght is selected according to a nultiple-input

mul ti pl e-output (1VII MO blind beam form ng al gorithm
18. The transmtter of any of enbodinments 12 through
17 wherein a set of antenna wei ght that produces
satisfactory signal strength level is set for an

i ni tial 3ant Fhermetvod gffeinbodiment 2 whbBsin tHa@relghid prodtlefthined
anyﬁ&;a%ggﬂ%&yents 12 though 15 wherein the total
transni ssion power level is maintained at a fixed

val ue as the antenna wei ghts are adj usted. 20

The tragsm ThemdlodaitYerHodMHRP Y WEHLin 1ife WASHR 1D sBlected
total transm ssign power level is increased if the

t r aRSPRIE T f SRace HEP cofeechas: 21. The
transmtter of any of enbodi nents 12 through 20
wher ei ntt he r ansm §Si o .| DS -

i ncreas g’d b;I/‘il e.zil&%%(otgd&ae?r%gﬁﬁﬁe% f4v-9ﬁ\%£m the %eléh%is S‘T]ﬁcéed

t r afesrlinge somulfipje-ipputcmpliplaawiees ABMOY bipg hean forsdes

i N AgHith@l ess transmt/receive unit. 23. The
transmtter of any of enbodi nents 12 though 22 used in
a base station. 24. The transmtter of any of

enbodi nént sTHEmethalflanPirewidingemhodientiwharedma det efweighta
Wi T 8,853 addefihs Thtksrlcfee ki1 YRsdatVERYis set for an initial weight.

7. The method of any preceding embodiment wherein the total
transmission power level is maintained at a fixed value as the antenna weights

are adjusted.

8. The method of embodiment 7 wherein a total transmission power

level is increased if the transmission is not detected.

9. The method of any preceding embodiment wherein the total

transmission power level is increased by a fixed amount.

10. The method of any preceding embodiment for use in a wireless

transmit/receive unit.

11. The method of any of embodiments 2 through 9 for use in a base

station.

12. A transmitter for open loop power control.

13- o



25. A wireless comunication system configured for use
with any of the precedi ng enbodi nents. -15- o THE
CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOANG: 1. A
nmet hod of open | oop power control (OLPC) for use in a
mul ti-antenna transmtter, the nmethod including:

sel ecting antenna wei ghts; 5multiplying the antenna
wei ghts to a transm ssion signal to produce a wei ghted
transm ssion si gnal transm’tting t he wei ght ed .
transm 0 nal. usi.n e ant ennas; [
an acknzgﬁd 3\5 ng"ﬁslmlft 8’?‘1’{%‘8@6‘1 e tSHEN a

pr edet e multindelarfemiaethr trmdsmisdionng t he ant enna wei ghts

wi t hout increasing an overall transm ssion power, 10
mul tiplying the adjusted antenna wei ghts to the

t ransni X‘él oAb frapsatitterof any of emhodiments Lher ¥rempdsinht ed
transni ssi om n&hﬂﬁa& admtxg@&xﬂshﬂmv&ekght Bevaatirishfdiod %ﬁfhn a

ht ti d; and
T B e MR et Ge e 1 8

pr edet er m ned nurrber of antenna wei ght adjustnents,

i ncreasifg The uehld: §ff SRRdHRaH:0M RAWESn 288 weight is

predetermined from a code book.

16.  The transmitter of embodiment 14 wherein the weight is selected

according to a space-time coding scheme.

17.  The transmitter of embodiment 14 wherein the weight is selected
according to a multiple-input multiple-output (MIMO) blind beam forming
algorithm.

18.  Thetransmitter of any of embodiments 12 through 17 wherein a set
of antenna weight that produces satisfactory signal strength level is set for an

initial antenna weight.

19.  The transmitter of any of embodiments 12 though 15 wherein the
_ total transmission power level is maintained at a fixed value as the antenna

weights are adjusted.

20. The ftransmitter of any of embodiment 19 wherein a total

transmission power level is increased if the transmission is not detected.

21.  The transmitter of any of embodiments 12 through 20 wherein the

total transmission power level is increased by a fixed amount.

-14- o



15retransmtting the transm ssion signal. 2. The

nmet hod of claim 1, wherein the antenna wei ghts are
sel ected from predeterm ned val ues stored in a code
book. 3. The nethod of claim 1, wherein the antenna
wei ghts are sel ected according to a space-tine coding
schene. 20 4. The nethod of claim1, wherein the
antenna wei ghts are sel ected according to a

mul tiple-input multiple-output (MM) blind beam
formng algorithm 5. The nmethod_of claim 1, wherein

t he ant@nn gfhmraglwea phanyefembpdiments 1 thrapeh Bl used &p aof
We iwahiess friiniireaswtGest. an acknow edgnent in a prior
transm ssion. 25 6. The nethod of claim1, wherein the
overall transm ssion power is increased by a fixed
anmount .23. 7, Thaéramshitietiofehy dflemberdimentpidtheugh 2meediy a pase |
trangyi ssion power is increased by a variable anmount.

24, The transmitter of any of embodiments 12 through 23 wherein the

transmitter is a wireless transmit receive unit WIRU,

25. Awireless communication system configured for use with any of the

preceding embodiments.

-15- o
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8. The method of claim 1, further including:
selecting a different set of sub-carriers if the
acknow edgenent is not 5 received within the
predeterm ned period. 9. The nmethod of claiml1,
wherei n the acknow edgenent is a predefined channel
quality indicator (CQ). 10. A nulti-antenna
transmtter configured to performopen | oop power

I CLAIMSDEENINGTHE IRVENTIOR ARENABFOLIOWSPa si gnal

gener ator confi gured to generate a transm ssion

signal ; a serial to parallel (SIP) converter
130nf A wricisbd. 6f stéh/ Idibp povsreontrbl (OLEPCY fan wse S5 iaomulti-antenna
gnal ; hting processor configured to

%@T%ﬁefamee’ﬁﬁ@ow R3'and adj ust the antenna weights;

15a "Qé\échﬁéhﬁfenﬁ@We‘id]#‘é ed to multiply the antenna
wei ghts to the transm ssion signal to produce a

vei ghodtiplying ribei aneona seighis ;to o dransmissiog ﬁgﬂ?'aﬁ ppdyge a
@&pﬂ%@tﬁ{ngﬁ.gs%go\hes@,g,ennas configured to transmt the

transm sSion signal, wherein if an
ackndmned‘gémaﬂle wejghted tr@ee@isxm signahusing Mtinie: aRteAR2fs d

peri g Ehfckﬂg\k%ga@m‘@ﬁ ?{ﬂnﬁt b Eoiil W&ﬁi‘ﬁda"ﬁrw?tﬁmmed period,

i ncr €adl ng an t'ransm ssi on
ad;mstmgsthe sntemmaokeights withous incsedasing an gwanall trangmissioanpower,

t r

AiBBeG 1 dtsted ARbnb S HEE, A e aREFER! P8 and
rbtraﬁ§rﬁ1tt$n§ Qive pogighteds tranemigsisadsifnal wetmsads withs ithen agfjusted
t he transwi,ﬂn si%al. 1Jf. The t mtter of
tenng welg ntif,ap acknawiedgegnen &st;&gelg?c%lag e processor
25 canhh Hekasie@gsrhenteisaisl reBeinéduntilaa (pmﬁiatémﬁkedahumber of
predet erm ned and prevj ousl }/ utilized antenna  wei
antenna weight adjustments, increasing the overall transmission p%wer and

retransmitting the transmission signal.

2. The method of claim 1, wherein the antenna weights are selected from

predetermined values stored in a code book.

3. The method of claim 1, wherein the antenna weights are selected

according to a space-time coding scheme.

4. The method of claim 1, wherein the antenna weights are selected
according to a multiple-input multiple-output (MIMO) blind beam forming

algorithm.

5. The method of claim 1, wherein the antenna weights are initially selected
to a set of weights that produced an acknowledgment in a prior transmission.

6. The method of claim 1, wherein the overall transmission power is

increased by a fixed amount.
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wherein the weighting processor is configured to

sel ect the antenna weights fromvalues stored in the
code storage processor. 17 O 12. The transmtter of
clai m 10, wherein the wei ghting processor is
configured to select the antenna wei ghts according to
a space-tine codi ng schene. 13. The transmtter of
cl ai m 10, wherein the weighting processor is

ronf ifer %’ethéd s& erimt he vreinn thewoverall strassmissiongpower is
arrultlg gut mul ti Ie output (MMD 5 blind beam
ingreased) &Pg'éf' ?ﬁrﬂmOui‘& The transmitter of claim 10,

wherein the weighting processor is configured to

| nitiall elect a htsthat produced an

éotckno é’éﬁ@ r‘?? 'iaﬁng {5‘?&8?'"? Wi ssi on. 15. The

:ranss@dctuﬂg PUiffdrentns et Oof mggmerst hahev?l?bWIedfgemegt is not
ransmi ssion power |eve] is i ncreased by a fixe

rereived with 'I‘éhePF%’ef?'HI‘iﬁd RO of claim 10, wherein the

overal | transm ssion power level is increased by a

17., Th
Gner o TR o SR LrWherely 4 aPisowiosmant 17 o pescipined

éﬂanhe(mti)lndué&w(d'dm transmitter of claim 10, wherein
the transnmitter is a base station. 19. The

transmtter of claim 10, wherein the transmtter is an
T-U t hag ﬁmﬂl-a htemcal ansmitter configured ot perfoemapeadsorf pERBLGontrol

L?’(?) the transmltter including:

a signal generator configured to generate a transmission signal,

a serial to parallel (S/P) converter configured to provide copies of the
transmission signal;

a weighting processor configured to select antenna weights and adjust the
antenna weights;

a multiplier configured to multiply the antenna weights to the transmission
signal to produce a weighted transmission signal; and

a plurality of transmit/receive antennas configured to transmit the weighted
transmission signal, wherein if an acknowledgement is not received within a
predetermined period the antenna weights are adjusted without increasing an
overall transmission power for retransmission of the transmission signal, and if an
acknowledgement is not received until a predetermined number of antenna
weight adjustments, the overall transmission power is increased for

retransmission of the transmission signal.

11.  The transmitter of claim 10, further including a code storage processor
configured to store and maintain a code book of predetermined and previously

utilized antenna weights;
wherein the weighting processor is configured to select the antenna

weights from values stored in the code storage processor.
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20. The transmtter of claim 10, wherein the
transmtter is a single carrier frequency division
mul tiple access (S-FDVA) transmitter. 20 21. The
transmtter of claim10, further including a
sub-carrier generator configured to select a different
set of sub-carriers for retransm ssion of the

transm ssion signal. 22. The transmtter of claim10,

yher ging tFéi@nﬁ?é?W‘Maﬁﬁgl@Tthrmﬁ the Whightie] prdigessarys configured
I ndi cat or 1001 18 0 23.An inte ated clrcwt (10

tosalechthean enaygights @peerém t9 &FP36 N3chedepc) |

the IC including: a signal generator confl gured to
enerate a tran [ | . N i al

Pl TRl ranSTESET B ST 0 WEBTAR Y WGP, Prsip 8o 5 pprtGured

t8fse¥é3?th5tér€é}§'{£' WG a%b&@ﬁi to@ M@Itn?l@tth;ﬁlﬁ mme@awut (MIMO)

configured to select and adj ust antenna wei ghts;
blind beam forming algorithm.

14.  The transmitter of claim 10, wherein the weighting processor is configured
to initially select a set of weights that produced an acknowledgement in a prior

transmission.

15.  The transmitter of claim 10, wherein the overall transmission power level is

increased by a fixed amount.

16. The transmitter of claim 10, wherein the overall transmission power level is

increased by a variable amount.

17. The transmitter of claim 10, wherein the transmitter is a wireless

transmit/receive unit (WTRU).
18.  The transmitter of claim 10, wherein the transmitter is a base station.

19. The transmitter of claim 10, wherein the transmitter is an orthagonal
frequency division multiple access (OFDMA) transmitter.

20. The transmitter of claim 10, wherein the transmitter is a single carrier
frequency division multiple access (S-FDMA) transmitter.

21. The transmitter of claim 10, further including a sub-carrier generator
configured to select a different set of sub-carriers for retransmission of the

transmission signal.

22. The transmitter of claim 10, wherein the acknowledgement is a channel

quality indicator (CQl).
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and a multiplier configured to nultiply the
antenna weights to the transm ssion signal to produce

a wei ghted transm ssion signal, wherein if an

acknow edgenment 10 is not received within a

predeterm ned period the antenna wei ghts are adjusted

W t hout increasing an overall transm ssion power for
retransm ssion of the transm ssion signal, and if an

2 kN pekgpaedtciicait () dontiguredtousdridrmaopisre idob epowenesbntrol
nunber of antenna wei ght adjustnents, the overall
(nglcs)nﬁh%?dW"ﬁg%r is increased for retransm ssion of

the tyradiryefératorebaftidred ddgetbrdtt® thdnshiissidrasighal3,

further™ i ncCl udi nﬁ;ﬂa code storage processor configured
to stwosenialia pamle! {S/P)acenxedep SoRTigired taRIPWHe fapiss of the

tﬁ%nﬁgstfa{igyﬁé,y utilized antenna wei ghts; wher ei n

wel g ng processor is configured to sel ect
ant ernweigbting psodesson cenfigueedstawopelgct and jgdjusb @atesnarwgjghts;
Jygocessor. 20 25. The 1 C of claim 23, further including
a sub-carrier generator configured to select a
di f f @r moltipkertconfigured-te anulliply thef antenma weights tosthertrassmission

the transm ssion signal. 26. A. h .

Sl BRNRS 2 \eted WasrisSion SRRl Mty I ER 8RR gement
i§ rr@ﬂfﬁéﬁ'eweefwmmar priedgtermineldapenod the cintaninat weightsldry aaifusted
her ei nbefore described with reference to t{}e dr.awi ngsf.
withiopty ingresing am V&L HaNSMISHAT BPWER HPT JRiraRpTigsion ~of the
tPIshRSSTO P PSigndl O GhdP MRIn  GRRAGWIEdgEMhERD) iCAr dedededo until a
claim 10 and substantially as herei nbefore des$r| bed. .
riedetemaingd awaber of ﬁﬁ?%ﬁa‘«ﬁ'ﬁ@%?dﬁ@'@ms' the overall transmission

power is increased for retransmission of the transmission signal.

24. The IC of claim 23, further including a code storage processor configured
to store and maintain a code book of predetermined and previously utilized
antenna weights;

wherein the weighting processor is configured to select antenna weights
from values stored in the code storage processor.

25. The IC of claim 23, further including a sub-carrier generator configured to
select a different set of sub-carriers for retransmission of the transmission signal.

26. A method of open loop power control (OLPC) for use in a multi-antenna
transmitter according to claim 1 and substantially as hereinbefore described with

reference to the drawings.

27. A multi-antenna transmitter configured to perform open loop power control
(OLPC) according to claim 10 and substantially as hereinbefore described with

reference to the drawings.
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28. An integrated circuit (1C configure to perform
open | oop power control (OLPC) according to claim 23
and substantially as herei nbefore described with
reference to the draw ngs.

28. An integrated circuit (IC) configure to perform open loop power control
(OLPC) according to claim 23 and substantially as hereinbefore described with

reference to the drawings.
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