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include code division multiple access (CDMA) systems, time division multiple access
(TDMA) systems, frequency division multiple access (FDMA) systems, orthogonal
frequency division multiple access (OFDMA) systems, and the like. Additionally, the
systems can conform to specifications such as third generation partnership project
(3GPP), 3GPP long term evolution (LTE), efc.

[0004] Generally, wireless multiple-access communication systems may
simultaneously support communication for multiple mobile devices. Each mobile
device may communicate with one or more base stations via transmissions on forward
and reverse links. The forward link (or downlink) refers to the communication link

from base stations to mobile devices, and the reverse link (or uplink) refers to the

communication link from mobile devices to base stations. Further, communications
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[0007] According to an aspect, a method for utilizing hybrid pilot mode in a
wireless communications network is described herein. The method can comprise
receiving a transmission in a transmission time interval that includes multiplexed
common pilot symbols and dedicated pilot symbols. In addition, the method can
include utilizing the common pilot symbols to demodulate control signals on at least
one control channel. The method can also comprise employing the dedicated pilot
symbols to demodulate data signals on at least one data channel.

[0008] Another aspect relates to a wireless communications apparatus that can
comprise a memory that retains instructions related to receiving a transmission in a

transmission time interval that includes multiplexed common pilot symbols and
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one control channel. In addition, the integrated circuit can be configured to employ the
dedicated pilot symbols to demodulate data signals on at least one data channel.

[0012] According to yet another aspect, a method for employing a hybrid pilot
mode in a wireless communications network is described herein. The method can
comprise multiplexing common pilot symbols with dedicated pilot symbols in a

transmission time interval. In addition, the method can include transmitting the

multiplexed pilot symbols to at least one mobile device.
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indicative, however, of but a few of the various ways in which the principles of various
embodiments may be employed and the described embodiments are intended to include

all such aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018] FIG. 1 is an illustration of a wireless communication system in

accordance with various aspects set forth herein.



all such aspects and their equivalents. BRI EF
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DETAILED DESCRIPTION

[0029] Various embodiments are now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more embodiments. It may
be evident, however, that such embodiment(s) can be practiced without these specific
details. In other instances, well-known structures and devices are shown in block

diagram form in order to facilitate describing one or more embodiments.

2% << 2% &<

[0030] As used in this application, the terms “component,” “module,” “system,”
and the like are intended to refer to a computer-related entity, either hardware,
firmware, a combination of hardware and software, software, or software in execution.

For example, a component can be, but is not limited to being, a process running on a



details. In other instances, well-known structures and
devi ces are shown in block diagramformin order to
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oreover, various aspects or features described herein can be
implemented as a method, apparatus, or article of manufacture using standard
programming and/or engineering techniques. The term "article of manufacture" as used
herein is intended to encompass a computer program accessible from any computer-
readable device, carrier, or media. For example, computer-readable media can include
but are not limited to magnetic storage devices (e.g., hard disk, floppy disk, magnetic
strips, efc.), optical disks (e.g., compact disk (CD), digital versatile disk (DVD), etc.),
smart cards, and flash memory devices (e.g., EPROM, card, stick, key drive, etc.).

Additionally, various storage media described herein can represent one or more devices

and/or other machine-readable media for storing information. The term “machine-



i npl enented as a nethod, apparatus, or article of
manuf act ure usi ng standard progranm ng and/ or
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information from mobile device 122 over a reverse link 126. In a frequency division
duplex (FDD) system, forward link 118 can utilize a different frequency band than that
used by reverse link 120, and forward link 124 can employ a different frequency band
than that employed by reverse link 126, for example. Further, in a time division duplex
(TDD) system, forward link 118 and reverse link 120 can utilize a common frequency
band and forward link 124 and reverse link 126 can utilize a common frequency band.

[0035] The set of antennas and/or the area in which they are designated to

communicate can be referred to as a sector of base station 102. For example, multiple
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configured to communication in a wireless communications system. Communications
apparatus 200 can employ wireless communication techniques such as, but not limited
to, OFDMA, CDMA, TDMA, FDMA, 3GPP LTE techniques and the like.

[0038] The communications apparatus 200 can include a common pilot manager
202 that maintains common pilot symbols. According to an example, the common pilot
symbols can be transmitted on a common pilot channel (CPICH) or other such channel.
Pursuant to an illustration, the common pilot symbols include a known bit sequence.
The known bit sequence enables receivers to detect phase of a signal that includes the

common pilot symbols. In one aspect, the common pilot symbols can be employed to



apparatus 200 can be a nobile device or a portion
t hereof. Moreover, the comruni cati ons apparatus 200
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sane transm ssion
the memory can retain instructions for selecting a common pilot configuration, a

dedicated pilot configuration or a hybrid pilot configuration. Further, communications
apparatus 200 may include a processor that may be utilized in connection with
executing instructions (e.g., instructions retained within memory, instructions obtained
from a disparate source, ...).

[0041] Now referring to Fig. 3, illustrated is a wireless communications system
300 that can employ a hybrid pilot configuration in a communications network that can

be subsequently utilized by receivers of the pilots. The system 300 includes a base



time interval (TTI). Miltiplexing conmon pilot synbols
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B’lf 1%1’11% elké‘%/vugf 01? E%@%&%ﬁ% ﬁvlnhsﬁ%ﬁallsle os%atlg%{ %8 .l the %Qsde s?ation 302
further includes the dedicated pilot manager 308 that manages dedicated pilot symbols.
The dedicated pilot manger 308 maintains a distinct set of dedicated pilot symbols for
mobile device 304 as well as other mobile devices (not shown) that communicate with
the base station 302. The distinct set of dedicated pilot symbols enables the base station
302 to maintain a separate dedication pilot signal and/or channel with the mobile device
304. The multiplexer 310 the common pilot symbols and the dedicated pilot symbols
within a same transmission time interval (TTI) prior to transmission of the data block

comprising the TTI to the mobile device 304.
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[0046] Now referring to Fig. 4, a sarnple portion of bandwidth is shown

represented as a plurality of time slots spanning a frequency; in one example, this can be
a plurality of OFDM symbols 402, 404 (such as in a 3GPP or 3GPP LTE configuration,
for example). As described previously, a portion of bandwidth can be reserved in a
given time period for transmitting broadband pilot data. In this example, OFDM
symbol 402 can be utilized to transmit such data. The other OFDM symbols 404 can be
utilized for transmitting substantive data, control data (as shown), and/or substantially

any other data. The sample shown can be repeated over time, for instance. In one
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a551gned hopping patterns.

[0048] Referring now to Fig. 4, an exemplary resource mapping is depicted in
accordance with an aspect of the subject disclosure. For the purposes of simplicity of
explanation, the example illustrates a resource block in the time and frequency
dimensions that is equal in duration to one sub-frame or two slots of a transmission
(e.g., 1 millisecond). Each block in the along the frequency axis represents a tone
wherein the spacing between tones is dependent upon the cyclic prefix duration utilized.
Each block along the time axis represents a symbol wherein the duration and number of

symbols is also depends upon the cyclic prefix employed. It is to be appreciated that



in a 3GPP LTE configuration, for exanple, spanning a
gi ven frequency. Thus, there can be n OFDM synbol s

waloms/118d3 t ransmitted in 0.5m8 where one OFDM BFN81008/056715

402 is dedicated to transm ssion of broadband pil ot

data, and the remaining n - \13OFDM synbol s 404 are for
transmtting additional data (shared data and contro

data). Devices having sufficient activity can be
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slots of a transmi ssion {e.qg., 1 mllisecon ). Each
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[0051] Referring to Figs. 5-6, methodologies relating to providing a hybrid pilot
configuration in a wireless communication network are illustrated. While, for purposes
of simplicity of explanation, the methodologies are shown and described as a series of
acts, it is to be understood and appreciated that the methodologies are not limited by the
order of acts, as some acts may, in accordance with one or more embodiments, occur in
different orders and/or concurrently with other acts from that shown and described
herein. For example, those skilled in the art will understand and appreciate that a

methodology could alternatively be represented as a series of interrelated states or



[0049] In Fig. 4, one sub-frane (two slots) containing
comon pil ot synbols and dedi cated pilot synbols is

Wo Rdogs12sat ed. I n this exanple, a 4 antenna M MIBYS10681956715
i's provided. Common pilot synbols are shown napped to
particul ar antennas. |n additi‘%n, the exanple involves
transm ssions on the acknow edgment channel ( ACKCH)
and the packet dedicated control channel (PDCCH) in
tatd sucht assy aixadts dapranh eMoudover, aweall Absoatdd |agts mmyaife required to
algect t he c trol] channels are transmtteg

61@61??@1 aethedRIREY g crordansstwit OIEfa‘FFdWr&teﬁl 0 ‘r‘inents

[Elﬁgﬁ i on, Ehﬂlm tﬁ ECtSS 1f1ﬁ§1‘1r51 £k oﬁll%th%H%ltogf 500 that facilitates

dedi cat ed pi ot and the p 1 cal
droplolyingk as habed whanmelde (ﬁD$CM)1reletss armnﬂuhmsmmt ingtwvork.  The

d d ted pi,l ot nbol tr tted
EREOLREr: UM EHN e P TR GRS D86 O plIPuEyor i to be
SHFRQASd eHad t@%&tﬁ@d(ﬁé’gy%d(péan%é'ﬁé%%n@d bﬁl@ﬁééﬂlé@ts 6l the wireless
wi'thin the sane (e , Sub-frane).
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can be. to caoherent denodul at e
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bmt |s04hd Eéﬁ%d pitdel b RGN Yhd dBed Tl %n&’@@sef)@cﬁttypes of
ulate PDSCH. In addition, DPICH can be precoded

mlmirsanfmels te dei amagsulngml 1betnau(iﬂmn¢lmﬂlyLdepd)dabilm‘garmmlssmn In other

oG8 [IerETarSn ot oviptlS he s glod syl Freitpmied (e

b oRE® M inA&H cavE Bh latkinilé @hta Gtk B4 @hitRNrdnBmated as a whole. At
W rel ess conmuni cation network are illustrated. Wile,

federcpaeripasal WO, dienbli ippludingfthe mpltimencdanlot sigeals is transmitted to
gﬁ{gmgg% glgb&?deawge %}oer s?ﬁd descri bed as a series of

00d and appreciated that the

[edsBpdol ogNess asferingttol Figl teed hytHollelogy A0 Okt &filstatedsutilizing
some acts may, in accordance with gne or nore
stipRtrRosTICHEEORS 1Ta aYiFeles cRmmypikations Aeverk is illustrated. The

%%ﬁl%ﬁf)lggg%py cXﬂ BQ J}ﬁ{ed%ﬁb& e&?ﬂ%ﬂggaaékoi%p? & 1% dI;Igvgever, it is to

escCri ereln. or exa
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RREGSY BYHTUE S oeRe sy ont TS 0o P00 Bplexed signal i
f@g%ﬁ???&"h%ﬁﬁﬁﬁl@ﬁed ﬁgﬁalaﬁléluﬂésl d3tthéd BHoPGnSdI®YnP8edicated pilot
symbols combined within a transmission time interval. At reference numeral 604, the
common pilot symbols are employed for control demodulation. Control demodulation
includes demodulating information on at least one control channel. At reference
numeral 606, dedicated pilot symbols are utilized for data demodulation. Data
demodulation includes demodulating information on at least one data channel. At
reference numeral 608, a channel estimate is generated. According to an aspect, the

channel estimate can be generated by employing the dedicated pilot symbols, the

common pilot symbols or a combination thereof.



i npl enment a net hodol ogy in accordance with one or nore
enbodi nents. [0052] Turning to Fig. 5, illustrated is

w200t isod| ogy 500 that facilitates enployi ng BCHYBI008/056715

pilot node in a wireless comuni cati ons network. The
nmet hodol ogy 500 can be perforﬁ%d by, for exanple, a
base station. However, it is to be appreciated that
t he net hodol ogy 500 can be perfornmed by ot her devices
[0058he wi r Bl edb becappustiatad itlons imeteaoddoce AVith eher @ntere aspects
nuneg%£ 502, ajg br|d node i s %glectgd The hybri d
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ealtcdnhy |eeetﬁ§\é'nﬁ/%r data. I SHRFABE @af WEEE 1)10?&14{0 G@RMIRPla specific
pil ot synbols and dedi cated pilot synbols are

parltext pireacaan t Qrg@etnhg@newtq humolaabnlntarrhﬁrlb@tmhomrrﬁéates for example.

pierval . Milti n ilot’ synbol.s anc
g ¢ 1an%rteré%e &oga 11 1c n{rﬁi th% rnpu n.P.FIa prna%bﬂ tg distribution

bﬁﬁr@tatté’sp@ﬁm@fresp lbhs%ti cﬁlyﬂb@{s‘ﬁdehalolﬁebfﬁﬁtﬁeﬁﬂﬁwé@h@d Infer&ite can also
i ndependent |y decodabl e transm ssion. In other words

TR oRAINAYSS | HEPlayEdnior Sormasiag dighst- éf‘debPYf‘élttS D gt of events
HPord &a@yssﬁghb%?erér?cGQe ultgnﬁ’(ﬁ% &)n@tﬁltgctfoﬂto% @,ae\{;%ﬂgs \&'g rel[:t‘fi‘ons from a

singl e da e transmtied as a
it olf eberenicecntsmad/al s, eviehtedatal whetter od nmghe beents are correlated
mul tiplexed pilot. signals is transmtted to at Ieast

BridotroBMPeral BIAXEBILY 45 Veicahp e CYHbT Ry duburaeg P GG or several

L b dfa sdurf®t hodol ogy 600 that facilitates
utilizing hybrid pilot configurations in a wreless

[ﬁﬂﬁﬁhnl cat Aoergdmet tnoark ckample] ast parede Mdthodsepiesaitddoghove can

g apestfy PR TR & sFER RSs Wil Rbfedfidsion. For

SQH &N BRnRE &emIRGtaRbeUchShtcd @ak&Rsn inforbh@s Whddel 88 ding past
communi cati ons network. At reference nuneral 602, a

phanneltseimattssiughals the mesesiivediicly regmenting inesstigatsi it common
loctI g&%gls a%fgg‘}g tlaé)égt]?li]atés YR’&? 18naeff§;r 1nq’§rghcce tcglg b n{aﬁg wi h respect to

&étemﬁmganmhdiwmﬁﬁdm pidet, syhhﬁmmmnnb@ bﬂnployéd/ﬁ\ib@blﬁbﬁhﬁﬁon with
empl oyed  for control denodul ation. Control
a&ﬁm APt PYMERIS il clsmedwiatng setanghannels rangd{or sneydting a channel

dﬁgﬁﬁ one control channel. At reference nuneral 606,
cated pilot synbols are utilized for data
f9Fopul at i big. 7Data illieredol af & arbilackvide 500 e dadilahicngtilizing a

11}%1‘9({ p1 ott Icgrrllﬁé)urllrat?otn tlraeneslrsrﬁtte%% dgatls% s%:aﬁgrq nwlo'bifg\tdevice 700 comprises a
receiver 702 that receives a signal from, for instance, a receive antenna (not shown),
performs typical actions on (e.g., filters, amplifies, downconverts, efc.) the received
signal, and digitizes the conditioned signal to obtain samples. Receiver 702 can
comprise a demodulator 704 that can demodulate received symbols and provide them to
a processor 706 for channel estimation. Processor 706 can be a processor dedicated to
analyzing information received by receiver 702 and/or generating information for
transmission by a transmitter 716, a processor that controls one or more components of

mobile device 700, and/or a processor that both analyzes information received by



reference nuneral 608, a channel estimate is
generated. According to an aspect, the channe

W@2a08/re8e3 can be generated by enployi ng the deRPCT/HSA8/056715

pil ot synbols, the conmon pilot synbols or a

conbi nation thereof.[0054] 1tl&ill be appreciated

that, in accordance with one or nore aspects descri bed
herein, inferences can be nade regardi ng enploying a

Fegbived 7¢, | @hem&@fih@mmaﬁém fori thar@misiodl &8 sransmitter 716, and controls
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Such inference results in the construction of new

ftedC.br actions froma set of observed events and/ or
d evept .ga r r t t .
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dat rces 0055 Ac rd| ng 0 an. exarrpl e or
ﬁ@ﬁ@ I@BH%O %tgl hu§ F?élpa,d%l ;llﬁgtatlon nonvolatile
hRERHENGRS ufeﬁ{dteakéaunem&om%mw (%%(SM? Bk drfimBibik oROM (PROM)

confi gur ation. For exa e, anne| estl mate can

dectercatyepropmeeabda RIOM éEERi@M;) ﬁlactelcalggamhbtnglb@M (EEPROM) or
hannel esti t ch as e, man n i

B aRmoRy | ARRES et BTG dedlmEor (RAM), which

adt§ astextcii® @Shd MRhRry AdSY tiagna ﬂlmstrat%emnﬁ&smﬁml&le RAM is
made with respect to determ ni ng whet her conmobn
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ayafisbledn sria | ferntresushgb syredrangug BAY (AR A, diramic %AM (DRAM),

t S d
SEEROSERRAR B0 UL RO B SAONh S
SDRIANT UEESTOR ADD, CﬁynahllﬂfﬂbI[bEAN/E\(SQERfQQ)t aAad direct Rambus RAM
facilitates utilizi nggsqf%brl d. pilot configuration
a

{PRRAM: t ddre We@oWag powqu%qut@m@ anf Jgethpds 1s intended to
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i nstance, a receive’ antenna per forns
f0gsbral acProoasoon’(te.@n, flﬁntlhdrebs opa:rpﬂwdiy esqupled to a control
the received si

oo {{bmates Léwgf: CoamoBioh Say tsd Rl {anig Shannels
&@lescribed supra, for instance. In one example, he common pilot symbols can be
utilized by the control demodulator 700 to demodulate control channels such as, for
example, the packed dedicated control channel. Since the control channels can span the
entire bandwidth of the wireless communication system, the mobile device 700 relies
upon the common pilot symbols to demodulate such channels. The processor 706 can
also be operatively coupled to a data demodulator 712 that can employ dedicated pilot
symbols to demodulate data channels. Moreover, the data demodulator 712 can employ

both the dedicated pilot symbols and the control pilot symbols to demodulate data

channels. The data channels can include, but not limited to, the physical downlink



conprise a denodul ator 704 that can denodul ate
recei ved synbols and provide themto a processor 706

WO o00sgkesphel estimation. Processor 706 can be BCT/US2008/056715
processor dedicated to anal yzing information received
by receiver 702 and/or generating information for
transm ssion by a transmtter 716, a processor that
controls one or nore conponents of nobile device 700,
sindddochannpl. ocldebide dehimt 00X ktilhnfatthiere sompifi@s natmatulator 714 and
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rospiaes S0 ik deceives signal(shfigmy ofq opore mobilg pﬂewie%\@%@iu ‘through a
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erein can be erther vo nmenory or nonvo
mebibe ydevme:s cid thrchghda hmmdmlt/ mln&mnh eB0and Rumoivol 10l ean receive
mor y of illustr , and. not limt tL n
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?IP%{&%GEBBH&M&RBMM%&M r Uéﬁlohﬁ(la% enRMd by a

, electrically erasable PROM ( or flash
pensyr. 8 Mothatt dainébersenibarnyto Mmmbudbsnmmmweh segard to Fig. 7,
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[0061] According to an example, the base station 802 can include a set of known
bit sequences encapsulated in common pilot symbols maintained by the common pilot
manager 818. The base station 802 can employ a common pilot channel to broadcast
common pilot symbols to mobile devices 804. The dedicated pilot manger 820
maintains a distinct set of dedicated pilot symbols for mobile devices 804. The distinct
set of dedicated pilot symbols enables the base station 802 to maintain a separate
dedication pilot signal and/or channel with the mobile devices 804. The base station
802 can multiplex the common pilot symbols and the dedicated pilot symbols within a

same transmission time interval (TTI) prior to transmission of the data block comprising



utilized by the control denodul ator 700 to denodul ate

control channels such as, for exanple, the packed
waelewsamsesl control channel. Since the control REEOSNE056715

can span the entire bandw dth of the w rel ess

comuni cation system the nobld e device 700 relies

upon the comon pilot synbols to denodul ate such

channel s. The processor 706 can al so be operatively

th(au';BTE do tthe andlalcad deécmdisaber thé lZarsmater c82%. digpthoymore, although

edi c pi | ot synmbol s to denodul ate.data channel s
%tﬂl%ts &, eer}geS%Pafaéeng AR BESESSPL S e Bnio1 by ABRepiaiegthat the
i
HEFERLER Ak i FRTAEORD! ot IOk, wnder
modblathe 82D ain bmpart ofntht pbcboor 8 hﬁborphylgptequocessors (not shown).

ksh h | d 700.s
RS s o o, S B et iplsy Sl s AP RicSlibp paptem 200, The

{irdless &TRAGHICYRINYsyIRALOF Rpadotd BRES Blatios b M@ BoricOmobile device
for instance, a base station, another nobil e device,

82 for Akt oﬁngdﬁp&&weast betprhj apppratdedethpt eypiann 800 can include

rggﬁ%c SSO% Eﬁ%gu atlton and/tggmggea ralgeﬁ%la d EitvqgetI f}élre]?em additional base

stefi@audnall s rmdilfe, d@nebs @an Fﬂéd&ﬂlbéth@ﬂiall@lﬁnﬁlaﬂ ob diffaért fﬁtfm example
the processor 706 or nulti é@(grocessors (not shown

pooedatioqn §10 gnd amelle feviey pered sedgret el mﬂ%alf is to be
%@)‘f%élét%@ttﬁa% k8 3LakiBg . 9%%%?8?'8815&9(1&%\? ! bl Riy %hlipll(oy the systems

uration tn a wrel conmuni cat1 on netwo
(:l?-:igs;rlﬁeméam)atecﬁhelusymrﬁgu&mﬁnsmm |496emdaorbaﬁt=hods (Figs. 5-6)

t at 802 { ol nt , a receiver
%ﬂt)?fg@ef?léé%&?gga@ Sé §§) mpugjgagion thisre W%enm)bu | e

gﬁ%l’a}:es 804¢ ngre%%f&n@lgl Whalidad BF a NERSLVEr &Y ﬁ%ﬁ% is provided
06, and a transmtter 824 that transmts to the one

omnardatasdirce devioc e Sra@ahitt (ﬁ}X))ugetta aprocaseny 4. adi@anhng to an

IR aS BB LIS OpaRaEIen Y LETeh AP id AR« TX dat

bt I Or foBhetst Badesd QAR dutcdle@fes! e CirMEid §14 QB Biked on a
nodul at ed synbol's are anal yzed by a processor 814

phticulangpdie sshemp aglegted foréhay d@f@éggm teprogidetsededdit-e
wé)%ﬁl, regar ?{1%] 8?(1: d%atd for%g?h eﬁﬂsi c sl lerggl[tigpexgd with pilot data

816 stores ornatlon re

esihg Hﬂhd)g'a)galafrsql@ﬁ@l difv&sich mupipl&ing mHmMgmhﬁfqdé@ rAdditionally or
interference strength, data to be transmtted t
aléf‘é@atvébf ftho wilap éym@ola &on e Byausnay darisign dﬁ‘élﬂﬁlreé% (FDM), time

onsfrﬁitgﬁ&e(i%l\gy%w})ohe ?\Hé%l? rrm?‘ﬁ%le%dq%Dﬂjl tﬂ@ lot data is

|n or mat | to per ormng varrous acti o
'Qilpd:aﬂyl ndtnoomsdasepatfeon tHat eprecassedPinockssar m8idkeriand can be used at

ther .coyupled to a i | ot nager 818 that can

FRRPHE drviee §§¢1+90?§t15}areof Eegemens Do PGSl gl Coded data
rRhiaLe @avikes 80 be M%&l@a\f@d (e.&NSyREOICSHR) BhECEP aDfurtcular
coupled to a dedi cated pil ot nanager 82 hat can that
modulation scheme (e.g., binary phase-shift keying (BPSK), quadrature phase-shift
keying (QPSK), M-phase-shift keying (M-PSK), M-quadrature amplitude modulation
(M-QAM), etc.) selected for that data stream to provide modulation symbols. The data
rate, coding, and modulation for each data stream can be determined by instructions
performed or provided by processor 930.
[0065] The modulation symbols for the data streams can be provided to a TX
MIMO processor 920, which can further process the modulation symbols (e.g., for

OFDM). TX MIMO processor 920 then provides Ny modulation symbol streams to Ny



manages dedi cated pilot synbols for a set of dedicated

pilots that includes a individual dedicated pilots for
weawh/1msihs | e devi ce of nobil e device 804. [ 006R{T/US2008/056715

According to an exanple, the base station 802 can

include a set of known bit sebfiences encapsul ated in

comon pil ot synbols maintained by the comon pil ot

manager 818. The base station 802 can enpl oy a conmmon

rahsatitted §HNAIR )19 2 b rloawigha®X2t.c bnvavioup embbd dismentspTX MEMO processor

il e devices 804. The dedicate i ] ot manger 820
ﬁﬁ? M ﬁeﬁgeaan FegaKgights o g‘F’ Sagépga{%éée datp stre tg the antenna

frB8fn WRBA HiRe JRbFRDRGAranlifidi Stinct set of dedicated
pil ot synmbols enabl es the base station 802 to maintain

H0s6par at eEdadiramtiter 2| receivdsgamal pracedéasra hpavhed symbdl stream

he nopil e devi ces 804.. The bas tati . 802 can )
o oT R femp Bt ietls e Bo S ar ot dedr cupnlifies. filers
Md QlpcsWERG) Sh dnhlidy BighalRetd A SS1MEIIAER JigHa®r Mddable fi
(TT?%I?Cpri orjto trnands%m 1sggl onto the data bl otpk 2t ) e' .
wanspribsemetds sheTiViIMG chanacholirther,dénvmedelaigd 4ignglstippm transmitters
m t 824, Fur.thernore, | tho epi as .
DR S bR R BB R AFRLESRY: Blpectven.

p@preci at edt kivdile UBEicE OFMA: phhdtittédiddelatedlsBgnals are received by
dedi cated pil ot rmna%er 820, denpdul ator 812, and/or ]
Mo cuifeanay 9829 thignelh @ 3apad dhe rersiysdoreaa offorg 1epchrantenna 952 is

iple pr ) 0<4.0 Figy. 9 :
g}rdl)uedf gnt'g I g r\?méb‘r%g esgecc%%%n%%?g]\ggi %Sniasglg%degrlﬁ g%g ?‘agp%celver 954
vordéthoas g e go fittend, atplifies, syndt domri@Ovadeph atpeotive g, digitizes the
station 910 and one nobi | e devi.ce 950 for sake of )
m@wwd S%\ﬂ@tpeptowd@ FES Bt &5@?&&%&‘%&8 fhigateryes; teprovide a

QR spaminNde. Ay Rbbharagne base station and/or nore
t han one nobil e deVvi ce, wherein additional base

H048] ons and/BX dabifdrecedsori ¥dls commedsevesuiss pastisatheyNg received

simlar or different from exanple base statjon 910 and :
ROBT! S EFaU OB Ok BEU el barsw, Of - ABICE briecqer Brocessing
tcehguARP rR6viat ed, tfatct&ds §yrhbat §tRANI10 RANUR! pfRBIsbE 960 can
devi ce 950 can enploy the systens (Figs. 1-3 and 7-8),

dereodilfectsintoidayguandideerds qarh getearpd ayrdba stragm fie ersover the traffic
il . o T e
6 5 S0 o5 BB BB ) B LBF A GG MU femenary o

hhOpertorafctiity TaNIMOrpracddstiisen Mt Thaldatagiro@8ss 918 at base station
grovi ded froma data source 912 to a transmt (TX)
Ha processor 914. According to an exanple, each data

m can ' d 3 r ctl Ve .
g B L g pa ey PR P R g i o
tthlézet asafiifonssed abaves t Fuether, lpaseesson 9 7@ cpafdrimolit@s raedie gk message
schenme sel ected for that data streamto provi de coded

ERIT RIS OB BUTTRECEBYEA ABY A T4V KRR & stream can
fR70p! tipl exedewdrichipl [tssfRt &in comprise various types of information

regarding the communication link and/or the received data stream. The reverse link
message can be processed by a TX data processor 938, which also receives traffic data
for a number of data streams from a data source 936, modulated by a modulator 980,
conditioned by transmitters 954a through 954r, and transmitted back to base station 910.
[0071] At base station 910, the modulated signals from mobile device 950 are
received by antennas 924, conditioned by receivers 922, demodulated by a demodulator
940, and processed by a RX data processor 942 to extract the reverse link message

transmitted by mobile device 950. Further, processor 930 can process the extracted



usi ng orthogonal frequency division multiplexing

(OFDM) techniques. Additionally or alternatively, the
w@erist1zsybol s can be frequency division nmultiPCEKE08/056715

(FDM), tine division nmultiplexed (TDM, or code

di vision multiplexed (COM). Tk pilot data is

typically a known data pattern that is processed in a

known manner and can be used at nobile device 950 to

estdapatedabanne whidspoasing magixmoel ise fbed@cnphingtth@abehmforming

coded data for each data stream can be nodul at ed

VE&§S: symbol nmpped) based on a particul ar modul ation

(e. ' b ' K :
[OAST, . SmpeBRohs Py Gty B9 B boppt. maws,
kieyiapgrativh REKasc Magoadrl8tandemabild deude Iv@diehadctively. Respective

M anbt C. | ected for that dat
bt it 7D St B Aberdled il wiiafs HLSREY R g st program
BRI | Akl @ f Frro@R6dEs BBDAarR HPRINE AobFerife ESthPREtENS to derive
i nstructions performed or provided by processor 930.

fropsBFy Pnkinmmdise rasioose eyimatdsdor e uphek eret dovetlingarespastiricly.
ovidegd to TX rocessaor .920. which ca .
RirPler or Bobce v indfbr SR RE Hagpflnoall gEke bR herein can be

AibthentdX M Mardwae.essatval2 Ofifthemrepraidditesard) Ticrocode, or any
nodul ati on synbol streans to N Ttransmtters (TMIR) .
opbingtigip thekcodo 2For prhajdars s BAHRtEnttaS PTocepingounits can be

TS 40, B S R A 8 AL i i
whna hprobssay DSIPs ), sdipiedl ngertat pnsaesdite devic@) @BFPBRC programmable

T A St B AT Bt vt
ﬁﬂé}ochﬁﬁ&ers,C&mbﬁﬂolgﬁo&,e oﬂlelr A&dnfd Sfits fdekfgﬁ%ds ito aﬁ%gforrn the

upconverts) the analog signals to provide a nodul ate
finghearls deséritald lherdim ror ticambmagen drerapfer t he M MO

. Furth NT dul at ed si. |
AL ¢ « cIGieg55te (pREHe R oorea @D RrIA F ey pfrmvare.
AdRENAS &%ﬁ@réd&ﬂ@ﬂ?ﬁg&%ﬂ%odé 85 REES kdhants, [tRA6 édn BE stored in a

nmobi | e devi ce 950, e transmtted nodul ated "signal s
meehipeeesidgldd mediugr syph ahn sforags zampprantgh @Y scgmnt caprepresent

FSESLA, A0 LA SR LRSS e RO 2 o,

scforiry facRipt, @0oMkd, | @MNany @obinatibh t@T fstradtdnkf des, stAreires, or
downconverts) a respective signal, digitizes the
PIOBEAN SBHETES. gilaFodcosssmsnt aan darfprelsd tagothgr epds scgment or a

P Tk 5 AT AR b« R BH R OR FRPE M Bens, parameters
86 theominy rcosentse hricrnpitioo e spuhiretsNRaraereiry, ethts yartaotan be passed,

tre from NR recei vers based. o articul ar.
?Oéwé]lf Tor&:a@&@?&qdﬁléglg any sulg‘[asbie means 1ncﬂ1d%1gpmemory sharing, message

passing, token passing, network transmission, etc.

[0075] For a software implementation, the techniques described herein can be
implemented with modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes can be stored in memory units and
executed by processors. The memory unit can be implemented within the processor or
external to the processor, in which case it can be communicatively coupled to the
processor via various means as is known in the art.

[0076] With reference to Fig. 10, illustrated is a system 1000 that generates a

hybrid pilot configuration. For example, system 1000 can reside at least partially within



technique to provide NT "detected" synbol streams. RX

data processor 960 can denodul ate, deinterleave, and
wolewsdesench detected synbol streamto recoverP@TES2008/056715

traffic data for the data stream The processing by RX

data processor 960 is conplemEntary to that perforned

by TX M MO processor 920 and TX data processor 914 at

base station 910. [0069] A processor 970 can

poadeottitioal mybitked@ticy, e . \m'mmb@amadam@ thamkystem 1 000 is represented

.lfijstt)i ' ﬁg{ 2 ugcdtké\%ggi%gq lvﬂﬁ Fur her'éﬁﬂ&) | &C Eg %l%[[ ﬁeg)g%eﬁta unctions
{rﬂs%eﬁ@{i Bx A8 R, SoAkard léSmBRfajélbl? fherdo?9d g] fi yﬂ?fare). System
reverse 11

message can conprise various type
1 0F0o nmadwdes na rlegiaald grogiptnge 1@@madingleaticancdmpdneatsdfhat can act in

Tl GeEs 428 e S Gal kroh P BU5 8 aedt G FERR AT Gy “Bhponent
fRCRuMBExif @ bmendiapRotl @ym@omwmerde@lfcat@at@l&tsryﬁm 1004. For
froma data source 936, nodul at ed m¥ a nodul at or 980,

@mimlc,u thpeamyon: pibatssyitbolsr andoderhcatdst pilashsyomaols, caanbe multlplexed
nsamSlBt raplaq( 51t 3 baeslete%a"iltférot? n%lossm[an?al eVActe bas A capsulated
1% On the ﬁogm‘f%d Signal s Y om mdbid & §avieEtP
8:5@ badcR. flaﬁﬂiev eldghoyl gatpinp al$)092bén compekd horRGtridl component for
receivers 922, denodul ated by a denodul ator 940, and
Bressdggedhe pulirseday ot ﬁY@E‘&% d8p0-glor expple.regutmerhpilot symbols

é%vtﬂ% %gll} LTRSS %ggalsgcf Canﬁ“ﬁ)ﬁl‘b? ghagl}/lel{;%béﬂ BN Beotmfunication

processor roces
ed.r am?ﬂdamabagén taddtiehe rdedicetcahpitio s@m&mdleamg tyrndsalllyx sent on a

use, f eterm ning the beanforni [ 0072]
dripietaty 8%1%% g p%raw%mﬁ@&midep 8 eﬁc i< g comniunication.
Q@@Jrgi gQB @n agi?&@%th Fildi-s %m@@ﬁra"f‘é hﬁﬁllﬁéxeﬁ%ﬁ t2h&hit@8 in the same

910 an devi ce 95 respectively. Respective
(L)X cééélopsala(s @ym 190@caainclude asmmmraﬂQGS thiat retaresymstyuctions for

932 and 972 t hat d d
Probas SiiTighy oG Bl B erTedtinsotlh avd dige.  white

HﬁwﬂﬁﬁdB&nﬁ%ﬁ%ﬁﬁ@@&rﬁﬂ&n&ﬂ@gksﬁ1§@ﬁﬁ@m@ﬁmﬁﬁbdHﬁaﬁﬁwﬂﬁﬁﬂom:of
t he uplink and downli nk, respectlvely [00731 It isto

plectriftlccogtronents he4 emdeIOQﬁ’@@mmetnméhlamqrbéa (her ei n
FRRTP S ear D rEARAL Sk BEAYEIR 1o SIS IR Foo i MBLE pybria pilor

ewar e, OCO or an I on

&ﬂfigﬁlﬁhl\@hﬁn larmlrcﬂmmoatmlﬁncatfbh@namﬂes SYigmuno sac aersld@emthm a
i mpl emented within one or npre application specifi

bare etiptinne dneliilec e (eAs) &)msfan@ﬁ bl dergeiad- ﬁfsmséée@ gncludes
(P L 5 A ORI L%, ARl v, o
gatnatigrasreOFRGASHirmparo L eSywers 1 1 6@ nictuales eﬂcsglcal grouping 1102 of
electrical components that facilitate communicating broadband pilot signals according
to a hopping pattern. Logical grouping 1102 can include an electrical component for
receiving a transmission that includes common pilot symbols and dedicated pilot
symbols 1104. Pursuant to an example, the common pilot symbols and dedicated pilot
symbols can be multiplexed together in a transmission time interval. Moreover, logical
grouping 1102 can include an electrical component for utilizing the common pilot
symbols to demodulate control channels 1106. According to an aspect, control channels
can span an entire bandwidth of the wireless communications network. Further, logical
grouping 1102 can comprise an electrical component for employing the dedicated pilot

symbols to demodulate data channels 1108. Further, the electrical component 1108 can



m cro-controllers, mcroprocessors, other electronic

units designed to performthe functions descri bed
Woeosiimes8obr a conbi nation thereof. [0074] WhenP@TES2008/056715

enbodi nents are inplenented in software, firmare,

m ddl eware or microcode, progtam code or code

segnents, they can be stored in a nmachi ne-readabl e

medi um such as a storage component. A code segnent

siindne pleesdalation if Qi(a'adcltaﬁnela Hyumdtziut[g‘l por&m@umﬂoﬂ) gymbplsaas well.

r Ira a rout|ne a Su |ne ul a software
898& g\y, Svseasdl 0 parny ﬁ‘%ﬁ? iTASPN Il-%% ﬂﬁg FFHRIRP | 1Bﬁglct10ns for
9}?&9& FMELHCRs0c Rt PH AR CREIRLAL Ests 1£0£ qq 86 Sa%gqq B8. While

can be coupl ed to another code segnent or a hardware
ghovwaquias pyngpasimyg tandcoory eldéDyiing itafber neddrgood dbataglectrical

gD 0T DRGNS Sy ERE T 18 can be

agsed, fownat dRg. beeh ddsaisdl hbRd HRiuags RRNmPIE tDbEe or more
means including menory sharing, nessage passing, token
pabedingnisndt o pk coursmant peisire tOedftscn[)@my cmel\alble combination
%p f tgnvﬁrorg%{llr‘%sngogennl% ! gro‘ns I%%eg d oqu%r%ﬁ%gLﬁ# edse%cn%%?gr It € aforernentloned
phbedthdn8s bufl BAE bF @RdinardNgkils Gn QhY atthiby FEEJ@IZ® thB€many further
functions descri bed herein. The software codes can be
cqrBbiagion ane merutatensofantoeabrdimersy afs pRI6®Eor Accorigely, the
JEIRb kédlﬁlh@ﬁ'ts Q?e 1n%d%ﬁ@%ﬁg%% tdp, slct Qﬁer%cﬂfseﬁ%mﬁcgﬁons and
external tot rocessor, In Ich case 1t cah be

caimtions dat 'falkedzvyhmah@ bt tied sdope pif deegpondad daivar i Fauthermore, to

ns as. i s _known j g,art. [0076] Wth

g Coexion that fhgsiermt élacluli]ﬂ l%yé?ﬂLﬁ% fts%?s thy ac%etag%ﬁecf%‘fré@wa or the
By BRd, dsuRh | @Fm CRN 1At {0 Be 15@1&151@76 apPhemaiy$t 6MikPA8 the term
can reside at |east partially w thina base station,
fobidrsing@ s Ceomptigng’l ts insrpreted evhap prpddyat ed atttmnsltlonal word in a
§¥sten11000 is represented as including functiona

B%ks, which can be functional blocks that represent
functions inplenented by a processor, software, or
conmbi nation thereof (e.g., firmvare). System 1000
includes a | ogical grouping 1002 of electrica
conmponents that can act in conjunction. For instance,
| ogi cal grouping 1002 can include an electrica
conmponent for nultiplexing conmon pilot synbols with
dedi cated pil ot synbols 1004. For exanple, the conmon
pil ot synbol s and dedicated pilot synbols can be
mul tiplexed wiwthin a single transm ssion tine interval
for transm ssion to a device as a encapsul ated data
bl ock. Further, |ogical grouping 1002 can conprise an
el ectrical conponent for transmtting the nultipl exed
pil ot synbols 1006. For exanple, comon pilot synbols



are typically transmtted on a common pil ot channel to
all devices in communication {e.qg., broadcasted). In

wa@eomstiasny dedi cated pil ot synbols are typi cal PgT/E82908/056715

on a dedicated pilot channel that is separately

mai ntai ned for each device i PXommunication. According
to an aspect, both pilot synbols are nultipl exed and
transmtted in the sanme TTI. Additionally, system 1000
can include a nenory 1008 tdiaAIMS®t ai ns i nstructions
for executing functions associated with electrica
conponents 1004 and 1006. Wil e shown as being
lelNdink@idenory 1008, it is to be understood that
one or nore of electrical conmponents 1004 and 1006 can
exi st within nenory 1010. [0077] Turning to Fig. 11,

i1 lTustrated,i.s a,.system.11Q0 that. utilizes a hybrid

bi | ot Acpried i afi g Shd miPeped indomsblR e aons neowork
BshMiks: System 1100 can reside within a base station,
nobi | e device, etc., for instance. As depicted, system
1100 iageivingestrngmassicvniala tinsmission e iptonval dpt eyétr%s multiplexed
functions, inplenented. by a.processor, software, or

RO 05 BT B st BBl BRHRHE) St om 1100

I ncl ugdiszigg tePoamhongsild Bymbold 10dernddutdte ebrittal@lgnals on at least one
conponents that facilitate communi cati ng broadband

gntod changalapad according to a hopping pattern. Logica

gr oupj : | I '

oo, v peyAing BULAG] MR RSk R o CURANAN choh cast one
datablbdmicnd dedi cated pil ot synbols 1104. Pursuant to

an exanple, the common pilot synbols and dedi cat ed

pil ot synmbols can be nultiplexed together in a

bransihs ﬁie%dtdf@aﬂnnf,%Hﬁ’ér;coh‘libﬁ@ﬁag%ﬂizinggh& abdiSH QY Bt Symbols
1102 can include an electrical conponent for utilizing
toheencemmachapin¢lastisgiebol s t o denodul ate contro

channel s 1106. According to an aspect, contro

channel s can span an entire bandwi dth of the wreless
oMU E ek iAS MP4imOT, Kurthidt doR@isingO@iohRhtif tHéRihAnel E&Emate by
can conprise an el ectrical conmponent for enploying the
graployirdbe pemeen piabombolss denodul ate data channel s

1108. Further, the electrical conponent 1108

canaugnent denodul ation of data channels by utilizing
¢omMOMhPinddliods yonid Rsfumeed condstibind atiktihy body seetdicated pilot
1100 can include a nmenory 1110 that retains

pyahalyeid B somprongRlet sitmbnls toudsaradylaée drdssignals-ed wit h

el ectrical conponents 1104, 1106, and 1108. Wile

shown as being external to nmenory 1110, it is to be

finder $hoodthodaif chiredt whe@in tho wpwne whanntlsOpan fhibQhtirealradwidth.
1108 can exist within nmenory 1110. [0078] Wat has

been descri bed above includes exanples of one or nore

gnbodirfeRiShod bf cBimOf, ¥R4ESChe Nt eRPDRE RHofitrbOchannel includes a
descri be every concei vabl e conbi nati on

packet dedicated control channel.

7. The method of claim 1, wherein the at least one data channel includes a physical

downlink shared channel.



of conponents or mnethodol ogi es for purposes of

descri bing the af orenenti oned enbodi nents, but one of
woe@snsys skill in the art may recogni ze that PEIRYS2008/056715

further conbi nati ons and pernutations of various

enbodi nents are possible. Acc¥tdingly, the described

enbodi nents are intended to enbrace all such

alterations, nodifications and variations that fal

8 t hi A wihdespomntunacatioscaparanis, thapagpgended cl ai ns.

Furt her nore, to the extent that the term!includes"” .is

used Frim@meRefhat H%taa’étlélﬁﬁr'é?éloa%éﬁliaFﬁt foofrepivitgna Egngpssion in a
SHRRILEEM e[RRIl ik Nfr 1&%@ Ebrﬂmgﬁng@d't symbols and
simlar to t%e term "conpri sing' conprisin
dftﬁl@l’f@f Qﬂetdsymlmis equ:lizm@dleaeomrnbn emlst tsymhals twoaleumodmlaae control
ai.m CLAI N5 iSs.C

ﬂg{lql% ?Prf’é IWB PRY c?)l?troétchf%tg:i apﬂ egl;\byru%g gges(liqe(fj cated pilot symbols to
SANBAINALE Ahth QIpHaRVnWP Idést e Matal chlfehl; dn@cei ving a
transmssion in a transmssion tine interval that ' '
i ncl udemoenshari poupkesd te dhararerpiry ocondignted| & gnerute the instructions
reaolllc t§€ |hpt synbols; utilizing the common pil ot

denodul ate contr ol signals on at |east one
control channel ; and enpl oying the dedi cated pil ot
synbols to denndulate data signals_on at | east one
Bat a Ehamisicss gommyaicrientorpraratys| ofi gieim 81 the peapory further retains
ﬁlgﬁgértg?ié@(g Cthz n Zt gesé%h?edj@fgt g%ﬁ_ﬂ sk néetq{glragé/ Q‘PRA %ef &tlglate
further conpr|5|ng augnenti ng the channel estlnate by

| oyj ng .t he conmon. pi.l ot synbol s he net hod of

Wai mi he “fﬂifretsﬁ e?mewﬁml%riwpaﬁt% % ‘H@lnbgt e fpgnory further retains
gﬁgh&ﬁ)tl@dfop'alugﬁleﬁﬁ{ﬂg’%es cﬁ'ﬁﬁilef Q@tltﬁ@c@“@' e gl(glmgc')fﬁ@%bﬁqmon pilot
to denodul ate data signals. 5. The ng€tho
wimebads.n t he contr ol channels span the entire
bandwi dt h. 6. The nethod of claim11, wherein the at
| east one control channel includes a packet dedicated

¢pnt r Phe GRRAMNRE bomMunitABorteigparht@f ofCdl @8 lthe WREASH Tufth@ retains
at | east one data channel includes a m¥5|cal downl i nk
A

Branipns hianniilizag pothi thel dedicateshnpilal srmbolisangpther gemsion pilot
gﬁn@o% 1 d@odulate data signals.

12. The wireless communications apparatus of claim 8, wherein the control channels

span the entire bandwidth.

13. The wireless communications apparatus of claim 8, wherein the at least one

control channel includes a packet dedicated control channel.

14. The wireless communications apparatus of claim 8, wherein the at least one data

channel includes a physical downlink shared channel.



a menory that retains instructions related to
receiving a transmssion in a transm ssion tine
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16. The wirel ess communi cati ons apparatus of claim 15,

fourt hehe coiElEdsS corgmiBRAGons apparatus of claim 15, wherein the control

channels span the entire bandwidth.

20. The wireless communications apparatus of claim 15, wherein the at least one

control channel includes a packet dedicated control channel.

21. The wireless communications apparatus of claim 15, wherein the at least one

data channel includes a physical downlink shared channel.
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readable instructions for utilizing both the dedicated pilot symbols and the common

pilot symbols to demodulate data signals.

26. The machine-readable medium of claim 22, wherein the control channels span

the entire bandwidth.

27. The machine-readable medium of claim 22, wherein the at least one control

channel includes a packet dedicated control channel.

28. The machine-readable medium of claim 22, wherein the at least one data channel

includes a physical downlink shared channel.
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32. The method of claim 30, further comprising transmitting the dedicated pilot

symbols on a dedicated pilot channel corresponding to the at least one mobile device.

33.  The method of claim 30, wherein the common pilot symbols include primitive

precoding information.

34. The method of claim 30, wherein the dedicated pilot symbols are precoded.

35. A wireless communications apparatus, comprising:

a memory that retains instructions related to multiplexing common pilot symbols
with dedicated pilot symbols in a transmission time interval and transmitting the
multiplexed pilot symbols to at least one mobile device; and

a processor coupled to the memory configured to execute the instructions

retained in the memory.
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41. The wireless communications apparatus of claim 40, further comprising means

for transmitting the common pilot symbols on a common pilot channel.

42. The wireless communications apparatus of claim 40, further comprising means
for transmitting the dedicated pilot symbols on a dedicated pilot channel corresponding

to the at least one mobile device.

43. The wireless communications apparatus of claim 40, wherein the common pilot

symbols include primitive precoding information.

44. The wireless communications apparatus of claim 40, wherein the dedicated pilot

symbols are precoded.
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transmtting the dedicated pilot synbols on a

dedi cated pilot channel corre¥bonding to the at |east

one nobile device. 48. The machi ne-readabl e nmedi um of
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46. The machine-readable medium of claim 45, further comprising instructions for

transmitting the common pilot symbols on a common pilot channel.

47. The machine-readable medium of claim 45, further comprising instructions for
transmitting the dedicated pilot symbols on a dedicated pilot channel corresponding to

the at least one mobile device.

48. The machine-readable medium of claim 45, wherein the common pilot symbols

include primitive precoding information.

49.  The machine-readable medium of claim 45, wherein the dedicated pilot symbols

are precoded.

50.  Ina wireless communication system, an apparatus comprising:
an integrated circuit configured to:
multiplex common pilot symbols with dedicated pilot symbols in a
transmission time interval; and

transmit the multiplexed pilot symbols to at least one mobile device.



