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time, and code division techniques) includes one or more base stations that provide a
coverage area and one or more mobile (e.g., wireless) user devices that can transmit and
receive data within the coverage area. A typical base station can simultaneously
transmit multiple data streams for broadcast, multicast, and/or unicast services, wherein
a data stream is a stream of data that can be of independent reception interest to a user
device. A user device within the coverage area of that base station can be interested in
receiving one, more than one or all the data streams carried by the composite stream.
Likewise, a user device can transmit data to the base station or another user device.

Such communication between base station and user device or between user devices can

be degraded due to channel variations and/or interference power variations. For
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that is presented later. [0009] In accordance with one

or nore enbodi mrents and correspondi ng

SUMMARY
[0008] The following presents a simplified summary of one or more
embodiments in order to provide a basic understanding of such embodiments. This
summary is not an extensive overview of all contemplated embodiments, and is
intended to neither identify key or critical elements of all embodiments nor delineate the
scope of any or all embodiments. Its sole purpose is to present some concepts of one or
more embodiments in a simplified form as a prelude to the more detailed description
that is presented later.
[0009] In accordance with one or more embodiments and corresponding
disclosure thereof, various aspects are described in connection with enhancing

performance in a wireless communication system using beamforming transmissions.
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channel quality indicator (CQI) based at least in part upon the first pilot. The apparatus

can also comprise a means for generating a second pilot, a means for transmitting the
second pilot on a second beam and means for receiving a second CQI based at least in
part upon the second pilot.

[0013] Yet another aspect relates to a computer-readable medium having stored
thereon computer-executable instructions for generating a first pilot, transmitting the

first pilot, receiving at least one channel quality indicator (CQI) based at least in part



second pilot on a second beam and neans for receiving
a second CQ based at |east in part upon the second
wW@R0I06t11387D013] Yet anot her aspect rel ates to aPCT/US2006/014878
comput er - r eadabl e nediun1ha£€ng stored thereon
conput er - execut abl e i nstructions for generating a
first pilot, transmtting the first pilot, recejving
upe TR Bk Pilh and AT ATt e 10K i<y bopesk P SR pon the
at 1e§§%‘he O'%Ipeﬁltaﬁﬁ’i Bn ! tﬁ@lr{)s{r[l@t nQ'cLuPEo ?ﬁ’ Seheduhs Qgec’t‘ﬁld pllot
east user device ase | east in part u on
traatmitiegsthe seend@ilot bma actoind ibcam andheeceivsig aisdcondh §Qi zlvnsed at
conprise erati second pilot, transmtting the
f§%@6ﬁ&“ﬁpﬁé eﬁﬁoﬂgﬂg@ond beam and receiving a second
[o (ﬁ@l& basedy@lanbi@dsispbdt rlatet tPpdcéREr SREMRAuBS Inditructions for
[0014] Yet another aspect relates to a processor that
enbammg I@sfqrmgncretf@r B GRS @ﬁoremnaﬁ@ﬁl%erp@iommeﬁh theanstgictigns can
| ess

collhSe Gl TR Ry SR h e U et R Ffne
chidirl] fudlRy 1r[211¢a<ﬂ(§r (OQiB/‘Bas\éd Bigle@ il pastip@nte champilet and scheduhng

qual ity 1 ndicator based at Ieast in part gé)
at jeRgl qnEuser ctﬁvn%tbawtéiaﬁ@amaﬁﬁ@%f q Faeast %Ii«f-‘eC@Ise4t‘i itionally,

théé%gt!.r&% g@?é%c@f?ﬂ;s’%agt%heﬂapngégécoi{@ gﬁott, BEn&hitd nl:%ﬁﬁé gé?:@ﬁ‘d pilot on

itiona e I nstructions can co
a sgeorel tepimandaresaviog d spedndtGQR raaed ati least ingparhep@gtbe setond pilot.

jJ.ot on cond beam I econd
0flalcq ot £ ESEERPRLED BR0A Tt s ba g RO ) A
cofpohdif thA LRGeS 8 st ipRbE, B cBmEBRIn ehAll @vh&Hitd M3 Fir&ilot and a
conpri se a conponent t hat generates a first pilot,

a
compapeXélt redeives ot ks pne shanel quafist indicaisr (GRE besed at least in

pa ? 3588 gf nttlrst E?é rl\g(grgéé dﬂ? Stpg %nolbﬁ?alé\ﬁgg tfe%gtgc%e toﬁ é%:dllél)s% phone,

a @mdrqﬂloné\/lmﬁﬁm@dld cbhuniehiidredeléns, & Bandhehd cdrﬁ;ﬂﬁmgmlﬁeice,fa
a_cellul ar phone, a smartphone, a handhel d

Sa@HHﬁfﬁﬁl%é}tglel?ﬁld’é%lFle@ng QYW%P@PCWPAQ device, a
ellit |
O o, ancitE B EE B8R oS L AMEMENRE I the one o
mée reﬁgxmﬁngerﬂmcbmph&&ttbdfeatmw hetdieaften éulby desoribed and particularly
e di nents co he features he nafter, full
oIS Py DB ARG e ol g Chstiatio o e AnERd cefugnig et orth
in E@ﬁﬂ%@hﬁlﬁ‘ﬂlﬁ‘&ﬁ@@ 64pebts P the@id of Hﬁ)r@@rﬁﬁwﬁleﬂfsa\mhggﬁasﬁ&&s are
forth in detail certain illustrative aspects of the

indinativsy howeeercofidui a fiesn pEthe Thdews \&@ﬁen twhiely e ipraeipkes jof warious

f - but N :whi :
enéﬁ)o\ﬁeﬁg?rgf ggay (;bfe% }g:gls gr&? (%:gcr}’b%fi dﬂ”ﬁgrﬁs 11\{\4&1%'& tb zfclude
alt ueh desectsiadhanbpavaiand.s are int ended to i ncI ude al |

such aspects and their equival ents. BRI EF DESCRI PTI ON
OF THE DRAW NGS.

BRIEF DESCRIPTION OF THE DRAWINGS.
[0017] FIG. 1 is an illustration of a wireless communication system according to
one or more aspects presented herein.
[0018] FIG. 2 is an illustration of a wireless communication system according to
one or more aspects presented herein.
[0019] FIG. 3 illustrates a beam pattern for a wireless communication system in

accordance with various aspects presented herein.
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diagram form in order to facilitate describing one or more embodiments.
[0027] Furthermore, various embodiments are described herein in connection
with a user device. A user device can also be called a system, a subscriber unit,
subscriber station, mobile station, mobile device, remote station, access point, base
station, remote terminal, access terminal, user terminal, terminal, user agent, or user
equipment (UE). A user device can be a cellular telephone, a cordless telephone, a
Session Initiation Protocol (SIP) phone, a wireless local loop (WLL) station, a PDA, a
handheld communications or computing device having wireless connection capability, a

smartphone, a satellite radio, a global position system, a laptop, or other processing

device connected to a wireless modem.
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components associated with signal transmission and reception (e.g., processors,

modulators, multiplexers, demodulators, demultiplexers, antennas, etc.), as will be
appreciated by one skilled in the art.

[0031] Referring now to Fig. 2, a multiple access wireless communication
system 200 according to one or more embodiments is illustrated. A 3-sector base
station 202 includes multiple antenna groups, one including antennas 204 and 206,

another including antennas 208 and 210, and a third including antennas 212 and 214.
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co%@fa%@ DRa. Qfen@rally, beams generated by multiple transmit antennas are narrower
than the coverage area of a single antenna. While user devices in the areas covered by
beams experience an enhanced SINR, user devices within the null region experience a
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communications, the user device will experience the same decrease in performance as

user devices located in the null region.
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[0036] Beamformed transmissions may be used with a number of different
scheduling schemes, including space division multiplexing (SDM). SDM is a technique
used in a multiple antenna communication system that utilizes the spatial dimensions to
support additional user devices for data transmissions. In a space division multiple

access system (SDMA) system, the base station can use the same frequencies to
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For example, beam patterns may provide multiple transmit directions in the sectors of a
3-sector base station, resulting in a virtual 6-sector base station. This ability to
subdivide sectors results in increased system capacity. User devices served by a base
station sector can indicate a preference for a given beam. The base station may
schedule transmission with the user device on the given beam using SDM, MIMO,
opportunistic beamforming or any other scheduling method. In addition, beamforming

with a fixed beam pattern allows a base station to utilize SDM, MIMO and

opportunistic beamforming scheduling techniques simultaneously. For example,
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thea fecgvgc? Ir)llloetse’tt 204 arlgylicaliy, a CQI can be a quantity such as the SINR for the
channe] or the supportable rate over the channel. After the CQI is determined, it can be
communicated to the base station at 406. At 408, the CQI can be used to determine
scheduling technique and/or the beam assignment for one or more user devices. Using
CQIin scheduling and assignment determination can optimize individual channel and
overall system performance.

[0042] Referring now to Fig. 5, a methodology 500 for transmitting a dedicated
pilot in accordance with one or more aspects is illustrated. In a dedicated pilot system,

the base station transmits a separate pilot for each beam in the sector. Use of dedicated
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and interference and then calculate the CQI based upon the channel estimates and a set
of beam weights for the appropriate beam. In one or more embodiments, beams are
formed using a set of weights, that alter the phase, amplitude, or phase and amplitude of
a particular transmission symbol or sample. These weights can be stored in a lookup
table in memory. The beam pattern can be updated by modifying the weights stored in

the lookup table. The beam weights can be stored in a lookup table for use in CQI
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so forth. In addition, user devices can transmit using punctured coding. The control
channel CQI can be punctured with some combination of the non-control channel CQIs.
[0047] Referring now to Fig. 6, a methodology 600 for monitoring channel
quality using a long term CQI in accordance with one or more aspects is illustrated. In
one or more aspects, the system can utilize a long term CQI to select scheduling
techniques and/or beam assignments for user devices. Using a long term CQI rather

than an instantaneous CQI can prevent a user device from being switched between
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reasoning about or 1nferr1ng states of the system, environment, and/or user from a set of

observations as captured through events and/or data. Inference can be employed to
identify a specific context or action, or can generate a probability distribution over
states, for example. The inference can be probabilistic—that is, the computation of a
probability distribution over states of interest based on a consideration of data and
events. Inference can also refer to techniques employed for composing higher-level

events from a set of events and/or data. Such inference results in the construction of
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(0853 0Yed HRLe&OMRRINDe N #5&%55drBicated to analyzing information

received by receiver component 702 and/or generating information for transmission by a
transmitter 714. Processor 706 can be a processor that controls one or more

components of user device 700, and/or a processor that analyzes information received
by receiver 702, generates information for transmission by a transmitter 714, and
controls one or more components of user device 700. Processor 806 can utilize any of
the methodologies described herein, including those described with respect to Figs. 4-6,

to coordinate communications. In addition, user device 700 can include an optimization
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subject systems and methods is intended to comprise, without being limited to, these
and any other suitable types of memory. The processor 706 is connected to a symbol
modulator 712 and transmitter 714 that transmits the modulated signal.

[0055] Fig. 8 is an illustration of a system 800 that facilitates increasing system
capacity or performance in a communication environment in accordance with various
embodiments. System 800 comprises a base station 802 with a receiver 810 that
receives signal(s) from one or more user devices 804 through one or more receive

antennas 806, and transmits to the one or more user devices 804 through a plurality of
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artdfor utsaecﬁe%lces can be substantially similar or different from the exemplary base
station and user device described below. In addition, it is to be appreciated that the base
station and/or the user device can employ the systems (Figs. 7-9) and/or methods (Figs.
4-6) described herein to facilitate wireless communication there between.

[0058] Referring now to Fig. 9, on a downlink, at access point 905, a transmit
(TX) data processor 910 receives, formats, codes, interleaves, and modulates (or symbol
maps) traffic data and provides modulation symbols (“data symbols™). A symbol

modulator 915 receives and processes the data symbols and pilot symbols and provides
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pilot. A symbol modulator 965 receives and multiplexes the data symbols with pilot
symbols, performs modulation, and provides a stream of symbols. A transmitter unit
970 then receives and processes the stream of symbols to generate an uplink signal,
which is transmitted by the antenna 935 to the access point 905.
[0061] At access point 905, the uplink signal from user device 930 is received
by the antenna 925 and processed by a receiver unit 975 to obtain samples. A symbol

demodulator 980 then processes the samples and provides received pilot symbols and
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can be through modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes may be stored in memory unit and
executed by the processors 990 and 950.

[0064] For a software implementation, the techniques described herein may be
implemented with modules (e.g., procedures, functions, and so on) that perform the

functions described herein. The software codes may be stored in memory units and
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interlaced. [0062] Processors 990 and 950 direct
{e.g., control, coordinate, nmanage, etc.) operation at
access point 905 and user device 930, respectively.
Respective processors 990 and 950 can be associ at ed
with menory units (not shown) that store program codes
and data. Processors 990 and 950 can utilize any of
t he net hodol ogi es descri bed herein, including those
illustrated in Figs. 4-6 to select a scheduling
techni que or beam assi gnnent for the user device 930.
Respective Processors 990 and 950 can al so perform
conmputations to derive frequency and i npul se response
estimates for the uplink and downlink, respectively.
[0063] For a nultiple-access system (e.g. , FDVA
OFDMVA, CDMA, TDMA, SDMA, etc.), multiple user devices
can transmt concurrently on the uplink. For such a
system the pilot subbands may be shared anong
di fferent user devices. The channel estimation
t echni ques nay be used in cases where the pil ot
subbands for each user




devi ce span the entire operating band (possibly except

for the band edges). Such a pilot subband structure
wowwbd1ise2 desi rabl e to obtain frequency di ver SPE€T/USIING6/014878

each user device. The techné%ues descri bed herein may

be i npl emented by vari ous For exanpl e, these

t echni ques nmay be i npl ene%w har dwar e, software,

or a conbi nation thereof. har dwar e

i npl enment ation, the processing units used for channe

estimation may be inplenented within one or nore
Whapipk ckhahédis: specific integrated circuits (ASICs),

di gital signal processors (DSPs), digital signal

processi ng devices (DSPDs), programmabl e | ogic devices
1.( PLO8 dnetid o eﬂ[a%fngrﬁaﬁbhﬁa@atf@f Pviroléss ddnimikation

processors, controllers, mcro-controllers,
enﬁr@nmpmto@@@mlsg other electronic units desi gned to

perforw1 ns described herein, or a

eneahn fg%&%% Wth software, inplenentation can

be tti’dlﬂuﬂhngmhﬂuesm(ce ghd, procedures, functi ons, and

so on) .that {:)erforrr the functions de i bed _her ei

The eriviRgrblcadws chapehaualitymdiFaias ( ‘P%ﬁe‘&ﬁ‘i leas tpart upon
th€ ?§§ggp by the processors 990 and 950. [0064] For a

software inplenentation, the techni ques descri bed

herein nay be inpl emented with nodul es (e. g ,

proc dures nctjqn and so. on rn1the .
2 nch ot b Rasraprerng Mhseh s BenTt b dpuce
ba%é&ﬁtq@laslt fh ;?Ef@dd(l tﬁahﬁléaﬁaﬂ@&eﬁut ed by processors. The

Menory uni be inpl emented within the processor or
external to the processor, in which case it can be

co P Y
3. e gr'frg'lgléaégtlths bd E)ir“] %laﬁg ) %uﬁi]i;elt gorl{lﬂ}ﬁrr%l%grfgs %ﬁée{sp é%esgf[)éggtlﬂzﬁ division
de@dB’xhﬂ(ge@mtlpvmﬂuplelmgdﬁ snudikplaplipat (NIIM@Q! anxlt opmIrnistic
enbodi nments. IS, course, not possib
begayepg s@wé\alg/n&@ﬁleraﬂwm sohegisithesglgnt gre \&%9&36%% s
or met hodol ogi es for purposes of describing the
af orenenti oned enbodi nents, but one of ordinary skill
4in tTHe meﬂloday”cla'andgfurmer ¢dmagprisimgnassigninghrewser device to a beam
bco |nq%|on tations of various enbodi nents
Breu P Bt aStR@E ingly, the described enbodi ments
are intended to enbrace all such alterations,
nmodi fications and variations that fall within the
5.spi r The madhod @b pleimafl, fmr@erammm@mg wding agignglip inetferpres to noise
ext hat the term "includes" is used in
rat([ellot(ﬁe )t%éﬁggpg\l | ed description or the clains, such
termis intended to be inclusive in a manner simlar

totheterm conpri_sing" conprising” is
6i nt eFht Bebgdnh el r%pf%a’éﬁc%l’%%%% 1 pypertabls refe pyerghe

olfth Al e 8P

7. The method of claim 1, the first pilot is transmitted on a first beam and further
comprising:

generating a second pilot;

transmitting the second pilot on a second beam; and

receiving a second CQI based at least in part upon the second pilot.



What is clainmed is: 1. A nethod for enhancing

performance for a wireless comuni cati on environnent,
w@oupnising: generating a first pilot; transm PCT/N§0061€14878

first pilot; and receiving 2 | east one channel

qual ity indicator (CQ) bas at Ieast in part upon

the first pilot d of cla

5. compre AR 1 i B PUE UBSRHELPIIadiete dadas
phﬁgh[h%z%%lhy part upon the at |east one CQ. 3. The

claim2, further conprising using at |east
one of spatlal di vision nmultipl exing (SDVM, mJItipIe

Ibgg fﬂ%fp %fecq%wt t%sttl\flg%ﬁﬁ%gg)g {)lgasgti ﬁ@gﬁﬁ qrtupan a set of

behifafdigige user device. 4. The nethod of claim 1
further conprising assigning a user device to a beam
based upon the at least one CQ. 5. The method of

:: |n ? |e lri Uy t { ggln o? ggmfrle;ftc%%p%%%tﬁlzﬁfggﬁééeég? beaén w_ﬂghts

nmet hod of cI aiml, further conprising using a

supportabl e rate over the channel .as the C@w The
pret Hdw ethed ef eim 1itheaklpast onp (s ‘iegelf’?%ﬁ B8 on a
first beamand further conprising: generating a second
pilot; transmtting the second pilot on a second beam
12and Treceétiodof daiset.chelaiGehst bas EQIat receised basad ppen atpash one

o TSR B i I Sl g )

prHﬁlﬁgﬂlé Neaﬁffoﬁﬁﬁﬁcheﬁuhﬂ_@e met hod of claim38, the at
east one i s based at least in part upon a set of

beam wei ght s. 10. The method of claim9, further

cOo i Si -
1ot pO e bl b Pk i SRR u Rk himncl €01
every frame. 12. The nethod of claim1, the at | east

one CQ is received based upon at | east one
14.  The method of claim 13, the first pilot is transmitted on an antenna.

15.  The method of claim 1, further comprising modifying a beam based at least in

part upon the at least one CQL

16. A method for enhancing performance for a wireless communication environment
comprising:

receiving a pilot;

determining a CQI based at least in part upon the pilot; and

transmitting the CQI to a base station.

17.  The method of claim 16, further comprising estimating a channel based on the

pilot and a set of beam weights, the channel estimate is used in determining the CQL

18. A wireless communication apparatus comprising:
a processor configured to generate a first pilot, transmit the first pilot and receive
at least one CQI based at least in part upon the first pilot; and

a memory coupled with the processor.



of spatial division multiplexing (SDM, nultiple input
mul tiple output (MM and opportunistic beanform ng
wa@ewedwising. 13. The method of claim 1, furthePCT/US2006/014878
conprising receiving a cont%?l channel CQ . 14. The
met hod of claim 13, the fir pilot is transmtted on
an antenna. 15. The method of claim1l, f rtheﬁ
19.c onB b SiivedeshBRRaghef daigehintiRieacsser {chediyles ¢35k qne user
deHPé)ﬁasEH Gt l%talst:cil? ?acftrt u%(ﬁleth?g teast®ne &@et hod for enhancing
performance fof a W reless conmunication environnent
conprising: receiving a pilot; determning a CQ based
at ast, in part upon.the pilot; and transmtting.th
2000y T el SRt SIS IO REE ORI 57 P B spefl
dividbh RRiAeaRs tﬁmg, RetibFahpiendtiplRangrl: (VEsED 288 oppértunistic
pilot and a set of beam wei ghts, the channel estimate
bearsfonmitg schedidingrtedhniqugs torsshadinle thegt leasigneapegdevice.
communi cati on apparatus conprising: a processor
configured to generate a first pilot, transmt the
21f i 1 SheRVitddéss apparht@s 6f slainal 8,|tRapiocesser 43glgnbassdt davice to a
| east in part upon the first pilot; and a nenory
bearp bpsesldpantthe atHeashesceQbor . 19. The wirel ess appar at us
of claim 18, the processor schedul es at |east one user
devi ce based at least in part upon the at |east one
220Q Th2Gvirclés apparetue stclaimps8,abhei€Qifis afl laastroidof & signal to
. _processor uses.a st ,one_ of at i al, division
infiiene Sk rapivRTa faveRraBRo st BrRbor put
(M M) and opportunistic beanform ng schedul i ng
techni ques to schedul e the at | east one user devi ce.
2321. Thisevivklesslapparatp phelainyd8.che progespon i copfisuipd i geaighite 2
assi a_user, device . -
st g iRl bGP0l e PRI ABEAA OB st pt
upbheheldtondpidit. | east one of a signal to interference to
noi se ratio (SINE.) and a supportable over the
channel . 23. The wirel ess apparatus of claim 18, the
24P" OCRRSOL: lhﬁ a@@&fa{ug OF ik ‘fS,gcgg ?f&%&o?trﬁ&%ﬂ&d[hg fi%s%bilot over an
transit the cond prlot an ecel ve a second
ardxdisclddale d gamlity of leams. upon t he second pilot. 24. The
Wi rel ess apparatus of claim18, the processor
transmts the first pilot over an

25.  The wireless apparatus of claim 24, the at least one CQI is based at least in part

upon a set of beam weights stored in the memory.

26.  The wireless apparatus of claim 25, the processor utilizes the set of beam

weights.

27.  The wireless apparatus of claim 18, the processor receives the at least one CQI

every frame.

28.  The wireless apparatus of claim 18, the processor receives the at least one CQI
based upon at least one of spatial division multiplexing (SDM), multiple input multiple

output (MIMO) and opportunistic beamforming scheduling.



area including a plurality of beans. 25. The wirel ess

apparatus of claim?24, the at | east one CQ is based
wW@reoobassr2z i n part upon a set of beam wei ghts sPCT/E82006/014878

the menory. 26. The wirel ess;apparatus of claim 25,

the processor utilizes the set of beam wei ghts. 27.

The rel ess a ar at s of im18, the processor
29 ecelhpouirgless %e QWFVOF FegRiyes 3 gontiqf ghannel

cof.rel ess appar at us of cI aim 18, the processor receives
the at | east one CQ based upon at |east one of
spatlal di vision nmultipl exing (SDVM, mJItipIeinput

Sl g oS e B Bt b for R R o

thRfu@k 88 aMendi2cei ves a control channel CQ. 30. The
W rel ess apparatus of claim?29, the processor

transmits the first pilot through an antenna. 31. A

31 T €L GRRIGQ u‘ﬁﬁ:tag&? Oﬁb%gég{ésf‘édﬁ%rfs ” sing: a

processor confrgure to determ ne
at | @mtes@me:oﬁ?@uﬂadw eecaive lagdlst, to detpamtne apleasttone Giilibased at

and to transmt the CQ to b station; and . a
lest Pyt Wﬁﬁ%aﬂ% 30 tf %ﬂ%@@@@f to agnse §RHoR; g ess

CONMURLEBE QhpRRRALMHEDrHessrai m 31, the processor
estimates "a cﬁanne based on the pilot and a set of

beam wei ghts, the channel estimate is used in

nm ni t he .. .33. Awre S ni.ca
gppa l};\et‘ﬁgag%rcogﬁﬁgﬂﬁt%‘ agggr\é\%lrs Rgelsggn% Zn{rgpmceésl egsstmlates a
cHafR8Tbaicdan! tRE Fﬂ(ﬁt\/dnﬁ(hrbﬁﬁﬁﬁ beafORNEIEDS] tAE chafB@Né&stinite is used in
generating a first pilot; means for transmtting the
det¢rpping thed¢Ql.and neans for receiving at |east one
channel quality indicator (CQ) based at |least in part
upon the first pilot. 34. The apparatus of claim 33,
33.ur t Neviret@spoingiungatieaagpdrans & leslincinypeaformeastfonnwireless

user devi ce based at |east in part upon the at |east
COIBUTRCHLONFH VITGHBCR (IR YRS of ¢l ai m 33, further

CONPLESIsTEr generating a first pilot;
means for transmitting the first pilot; and
means for receiving at least one channel quality indicator (CQI) based at least in

part upon the first pilot.

34.  The apparatus of claim 33, further comprising means for scheduling at least one

user device based at least in part upon the at least one CQL

35.  The apparatus of claim 33, further comprising:
means for generating a second pilot;
means for transmitting the second pilot on a second beam; and

means for receiving a second CQI based at least in part upon the second pilot.

36.  The apparatus of claim 33, further comprising means for receiving a control
channel CQL



means for generating a second pilot; neans for
transmtting the second pilot on a second beam and
wOre@aa1802 receiving a second CQ based at | eaBCT/UR2006/014878
part upon the second pil ot.,36. The apparatus of claim
33, further conprising nmeans for receiving a control
channel CQ .37. The_ apparatus of.claim33, further
37 C onhF SpRREie heaEA S BT AP g g Tsiitig %t §f beam
6 Lt RasRdindSarl GRRAlhd £t BAbSank ReiEhts.
welehfs e A3RLARTOER NS AIg8A: Fibti
33

Wwel ghts. 38. The apparatus of claim
further conprising neans for nodifying a beam

bas at | east _in. t on the. at |east. one.. .
35 o S PEBREER RIS 41 OH PSS ELIEE PP ARG e & Bem
bafd@lat @Ha@i?iﬁ(iy%nfu%n fheWh; [Rk©sie cQIMuUNi cati on environment,

conprising: nmeans for receiving a pilot; and neans for

determining a CQ based at |east in part upon the

ilot; .and f t td .
2138 S e TR P B i
cof@iiNidasion ¢n iB@msent, @om@sisingat i ng a channel based on the

pilot and a set of bheam wei ghts, the channel estinmate
i s oReAas foF reei dpgR Rilplg 2ithe CQ . 41. A

conpy dapl g;?@lqg B MhsBinQaticl H%ﬁ@@[bt; d
comu%agl&-fcgelﬁ%cut arﬁ? In {Flrauctali onsS f(cjb;: é}gnera ingana
f i r sheqns fattrankmatisgibetCQlgtotahmsé stagon.pi | ot ; and

receiving at | east one channel quality indicator (CQ)
based at |east in part upon the first pilot. 42. The

40CONPreShph@AR P LRIMBI] ftth e ccﬁﬁ%ﬁs‘fﬁ%‘%earfs 6 dx@ating a channel

conprising instructions for scheduling at |east one
bageskeon e pilokarsssst obheamewsighisnthe shannghestindieisdised Bhst

ne. The conput er-readabl e medi um of claim 41,
de%mrﬁ%thgg(ﬁ%h sing instructions for assigning a user
device to a beam based upon the at |east one CQ . 44.
The conput er-readabl e medi um of claim4l, further
41¢ onph cempnter-Fradable mediven harng gerrd e oy comrEeFgcutable
in%%d&ﬁbﬁsfo&.ansm tting the second pilot on a second beam

generating a first pilot;
transmitting the first pilot; and

receiving at least one channel quality indicator (CQI) based at least in part upon

the first pilot.

42, The computer-readable medium of claim 41, further comprising instructions for

scheduling at least one user device based at least in part upon the at least one CQL

43.  The computer-readable medium of claim 41, further comprising instructions for

assigning a user device to a beam based upon the at least one CQIL.

44.  The computer-readable medium of claim 41, further comprising instructions for:
generating a second pilot;
transmitting the second pilot on a second beam; and

receiving a second CQI based at least in part upon the second pilot.



receiving a second CQ based at |least in part upon the

second pilot.45. A conputer-readabl e nmedi um havi ng
wat@eawBsrher eon conput er - execut abl e i nstruct i oPGT/U82006/014878

receiving a pilot; and deterjuning a CQ based at

| east in part upon the pilot5 and transmtting the CQ

to a, base station.” 46, A processor that executes

43 nsth GRBPBISETa9ADIS arediem Aavips plosidtherean FempaterEresrable

nGAMYA At i on environnent, the instructions
conprising: generating a first pilot; transmtting the
fir secevingta;pilendindecei vi ng at | east one channel

qual | i. ndi ¢ based at |east. in rt upon
e detsruligs f T vabeielenspntingn T8 bite el 4o,

f ur thekmaa AR st OUtSLChR Whaiig at | east one user device
based at least in part upon the at |east one CQ . 48.

The processor of claim46, further conprising:

ene in S ilot: . transm,tti.ng the second .
BT oh BBkl B R Rl R PR A RRCRRY o vireess

coas@dcaionlepgbnmentple insupoforiskenpeciagd pilot. 49. A
nobi |l e device that facilitates conmuni cating over a
wi r SICBERUPRAREHIPIOBonpr i sing: a conponent t hat

geanﬁgl%ﬁtiﬁ%}‘ﬂ%trﬁgtﬁidu%ﬂ a conponent that transmts

the first p ; a conponent that receives a CQ based

at |reedving at Jeasttona pbanehguaity stlicpidr CQI e datd easpangint upon
thtﬁ??é ﬁcthedul es at |least one user device based at |east

¥ HSHBF?" upon the at I east one CQ. 50. The nobile

device of claim49, the device is at |east one of a

cel l ul ar phone, a smartphone, a handhel d conmuni cation
4Tdevihe, precasegidi slaimdénfvnthenepraprisingsschadwingett lsasteone user

i I 1§ Loni SySt a laptop, and a
de&%%{bgﬁédaa,&%ﬁgﬁllglpgﬁ gli)e%lct:hge tg%f’t ‘%lnaec' I't at es conmuni cati ng
over a wireless network, conprising: a conponent that

receives a pilat; L
48, The processor of claim 46, further comprising:
generating a second pilot;
transmitting the second pilot on a second beam; and

receiving a second CQI based at least in part upon the second pilot.

49. A mobile device that facilitates communicating over a wireless network,
comprising:
a component that generates a first pilot;
a component that transmits the first pilot;
a component that receives a CQI based at least in part upon the first pilot; and
a component that schedules at least one user device based at least in part upon

the at least one CQI.

50. The mobile device of claim 49, the device is at least one of a cellular phone, a
smartphone, a handheld communication device, a handheld computing device, a satellite

radio, a global positioning system, a laptop, and a PDA.



a conmponent that determines a CQ based at least in
part upon the pilot; and a conponent that transmts
WO b@6@A871 0 a base station. 52. The nobil e devP€CBUSL006/014878
claim 51, the device is at |lgast one of a cellular
phone, a smartphone, a handhéld comuni cati on deV|ce
a satellite radio,

5 gl ga dh elagq (f ?s;ﬁu%qg?lg egﬁ%ggm@ﬁﬁagﬁg OXGIR Wirgless network

comprising:
a component that receives a pilot;
a component that determines a CQI based at least in part upon the pilot; and

a component that transmits the CQI to a base station.

52.  The mobile device of claim 51, the device is at least one of a cellular phone, a
smartphone, a handheld communication device, a handheld computing device, a satellite

radio, a global positioning system, a laptop, and a PDA.



