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CROSS-REFERENCE
[0001] This application claims the benefit of U.S. Provisional Application Serial
No. 60/863,965, filed November 1, 2006, entitled “A METHOD AND APPARATUS
FOR CELL SEARCH IN AN ORTHOGONAL WIRELESS COMMUNICATION
SYSTEM,” the entirety of which is incorporated herein by reference.

BACKGROUND
L. Field
[0002] The present disclosure relates generally to wireless communications, and
more specifically to techniques for performing cell search in a wircless communication

System.

II. Background

[0003] Wireless communication systems are widely deployed to provide various
communication services; for instance, voice, video, packet data, broadcast, and
messaging services may be provided via such wireless communication systems. These
systems may be multiple-access systems that are capable of supporting communication
for multiple terminals by sharing available system resources. Examples of such
multiple-access systems include Code Division Multiple Access (CDMA) systems,
Time Division Multiple Access (TDMA) systems, Frequency Division Multiple Access
(FDMA) systems, and Orthogonal Frequency Division Multiple Access (OFDMA)
Systems.

[0004] When a terminal enters the coverage area of a wireless communication
system, is powered on, or otherwise initially becomes active in a system, the terminal is
often required to engage in an initial cell search procedure to become operational in the
system. During a cell search procedure, a terminal typically performs time and
frequency synchronization with the system. Further, a terminal typically identifies a
cell in which the terminal is located and other critical system information, such as

bandwidth and transmitter antenna configurations.
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presented later.

[0007] According to an aspect, a method for coordinating transmission of
signals for cell acquisition in a wireless communication system is described herein. The
method can comprise creating a frequency reuse pattern at least in part by identifying a
basc sct of frequencies at which a reference signal can be transmitted and applying one
or more frequency shifts to the base set of frequencies to obtain shifted sets of
frequencies; linking respective cells to respective sets of frequencies in the frequency
reuse pattern selected from the group consisting of the base set of the frequencies and
the shifted sets of frequencies based on identifiers of the respective cells; generating
reference signals for transmission by the respective cells on sets of frequencies
respectively linked to the cells; and transmitting the reference signals at the respective
cells using the sets of frequencies respectively linked to the cells.

[0008] Another aspect relates to a wireless communications apparatus that can
comprise a memory that stores data relating to one or more sectors and a frequency

reuse pattern corresponding to a set of frequency shifts. The wireless communications
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part by generating a base frequency set and one or more shifted frequency sets
corresponding to respective frequency shift parameters; code for causing a computer to
associate respective cells to respective frequency shift parameters based at least in part
on identifiers for the respective cells; and code for managing construction and
transmission of reference signals at the respective cells on frequency sets corresponding
to the respective frequency shift parameters associated with the respective cells.

[0011] According to another aspect, an integrated circuit is described herein that
executes computer-executable instructions for managing transmission of signals for cell
acquisition in a wireless communication system. The instructions can comprise
assigning respective frequency sets for transmission of a reference signal to respective
sectors based on a frequency reuse pattern and identifiers of the respective sectors,
frequency shifts are applied to the respective frequency sets based on the identifiers of
the respective sectors; and coordinating multiplexed transmission of reference signals at
the respective sectors in frequency by instructing transmission of reference signals at the
sectors on the frequency sets respectively assigned to the sectors.

[0012] According to a further aspect, a method for performing cell acquisition in

a wireless communication system is described herein. The method can comprise
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transmission of reference signals by respective cells based on identifiers of the
respective cells; means for receiving a reference signal; means for identifying a
frequency set on which the reference signal was received; and means for identifying a
cell from which the reference signal was received based at least in part on the frequency
reuse information and the frequency set on which the refercnce signal was received.
[0015] Still another aspect relates to a computer-readable medium, which can
comprise code for causing a computer to obtain data relating to frequency shifts applied
to transmissions of reference signals based on identifiers of respective sectors from
which the reference signals are transmitted; code for causing a computer to receive a
reference signal from a sector; and code for causing a computer to identify a sector from
which the reference signal was received at least in part by identifying a frequency shift
applied to the reference signal.
[0016] An additional aspect relates to an integrated circuit that can execute

computer-executable structions for performing cell search in a wireless

comimunication system. The instructions can comprise obtaining information relating to
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[0021] FIG. 4 illustrates an example transmission structure that can be utilized
to transmit synchronization codes in a wireless communication system.
[6022] FIGS. 5A-5C illustrate example reference signal structures that can be
utilized for cell search in accordance with various aspects.
[0023] FIG. 6 illustrates frequency reuse patterns that can be utilized for the
transmission of a reference signal in accordance with various aspects.
[0024] FIG. 7 is a flow diagram of a methodology for transmitting reference
signals and provisioning resources for use with transmitting said signals.
[0025] FIG. 8 is a flow diagram of a methodology for identifying a source of a
reference signal based on properties of the reference signal.
[0026] FIGS. 9A-9C are flow diagrams of methodologies for reference signal

detection and processing,.
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DETAILED DESCRIPTION
[0030] Various aspects 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 aspects. It may be
evident, however, that such aspect(s) may 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 aspects.
[0031] 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
processor, a processor, an object, an exccutable, a thread of execution, a program,
and/or a computer. By way of illustration, both an application running on a computing
device and the computing device can be a component. One or more components can
reside within a process and/or thread of execution and a component can be localized on
one computer and/or distributed between two or more computers. In addition, these
components can execute from various computer readable media having various data
structures stored thereon. The components can communicate by way of local and/or
remote processes such as in accordance with a signal having one or more data packets
(e.g., data from one component interacting with another component in a local system,
distributed system, and/or across a network such as the Internet with other systems by

way of the signal).
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providing voice and/or data connectivity to a user. A wireless terminal can be
connected to a computing device such as a laptop computer or desktop computer, or it
can be a sclf contained device such as a personal digital assistant (PDA). A wireless
terminal can also be called a system, a subscriber unit, a subscriber station, mobile
station, mobile, remote station, access point, remote terminal, access terminal, user
terminal, user agent, user device, or user equipment. A wireless terminal can be a
subscriber station, wireless device, cellular telephone, PCS telephone, cordless
telephone, a Session Initiation Protocol (SIP) phone, a wireless local loop (WLL)
station, a personal digital assistant (PDA), a handheld device having wireless
connection capability, or other processing device connected to a wireless modem. A
base station (e.g., access point) can refer to a device in an access network that
communicates over the air-interface, through one or more sectors, with wireless
terminals. The base station can act as a router between the wircless terminal and the rest
of the access network, which can include an Internet Protocol (IP) network, by
converting received air-interface frames to IP packets. The base station also coordinates
management of attributes for the air interface.
[0033] Moreover, 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...), optical disks (e.g., compact disk (CD), digital versatile disk (DVD)...), smart
cards, and flash memory devices (e.g., card, stick, key drive...).
[0034] Various aspects will be presented in terms of systems that can include a
number of devices, components, modules, and the like. It is to be understood and
appreciated that the various systems can include additional devices, components,
modules, etc. and/or can not include all of the devices, components, modules efc.
discussed in connection with the figures. A combination of these approaches can also

be used.



[0025]FIG 8 is a flow diagramof a methodol ogy for identifying a
source of a reference signal based on properties of the reference
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i n which various aspects described hereign may function. [0028] FIG 11
I's a block diagram of an apparatus that coordi nates transm ssion of
ref erence signals and resources used in connection therewth.

[0035] Referring now to the drawings, Fig. 1 is an illustration of a wircless
multiple-access communication system 100 in accordance with various aspects. In one
example, the wireless multiple-access communication system 100 includes multiple
base stations 110 and multiple terminals 120. Further, one or more base stations 110
can communicate with one or more terminals 120. By way of non-limiting example, a
base station 110 may be an access point, a Node B (e.g., an Evolved NodeB or eNB),
and/or another appropriate network entity. Each basc station 110 provides
communication coverage for a particular geographic area 102. As used herein and
generally in the art, the term “cell” can refer to a base station 110 and/or its coverage
area 102 depending on the context in which the term is used.

[0036] To improve system capacity, the coverage area 102 corresponding to a
base station 110 may be partitioned into multiple smaller areas (e.g., areas 104a, 104b,
and 104c¢). Each of the smaller areas 104a, 104D, and 104¢ may be served by a
respective base transceiver subsystem (BTS, not shown). As used herein and generally
in the art, the term “sector” can refer to a BTS and/or its coverage area depending on the
context in which the term is used. Further, as used herein and generally in the art, the
term “cell” can also be used to refer to the coverage area of a BTS depending on the
context in which the term is used. In one example, sectors 104 in a cell 102 can be
formed by groups of antennas (not shown) at base station 110, where each group of
antennas is responsible for communication with terminals 120 in a portion of the cell
102. For example, a base station 110 serving cell 102a may have a first antenna group
corresponding to sector 104a, a sccond antenna group corresponding to scctor 104b, and
a third antenna group corresponding to sector 104¢. However, it should be appreciated
that the various aspects disclosed herein may be used in a system having sectorized
and/or unsectorized cells. Further, it should be appreciated that all suitable wireless
communication networks having any number of sectorized and/or unsectorized cells are
intended to fall within the scope of the hereto appended claims. For simplicity, the term
“base station” as used herein may refer both to a station that serves a sector as well as a
station that serves a cell.

[0037] In accordance with one aspect, terminals 120 may be dispersed
throughout the system 100. Each terminal 120 may be stationary or mobile. By way of

non-limiting example, a terminal 120 may be an access terminal (AT), a mobile station,



[0029]FIG 12 is a block diagram of an apparatus that facilitates
identification of a cell fromwhich a reference signal is received.
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software in execution. For exanple, a conponent can be, but is not

limited to ©5Bfiag 114 ab?-‘%@%@“ﬁ%?ﬂ*ng on a processor, a processor, an
obj ect, an gxpgyt abl ey, A,lRf ad g‘fg tH%Xsﬁgt%'l@@c But R0 9 a1 20 HiteBrure

corrputer By way of illustratio an app Icatron running on a
conputi ng d@\wcmloam atﬂyetemmwpmiimg%ém @8 bcanum@i ta ooonpmnwﬂiase Gr@ner
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execution an onent can be I‘oca
di stributed abetwoaeraspm mterrmoauommao @rag be bRingtdictw@k gntith@s & collection

conponents can_ ex r varjous co readabl e. medi 9 havi ng
various dat& E?t?’vﬁ lﬁgg sfg)‘i;a’téodlap éﬁﬁ‘e%ﬁ*%ﬁg %ﬁ‘éﬁ?@g&’aﬁg architectire
conmmuni cat e thylldvaye Ohsclsegidhs BIVGH QEmmRATRLE wWIthQEESSRS: a8 a@éaeas Td &he

accordance wth a signal having one or nore data packets ( Cg dat a
from one coﬁﬁmﬁt”?tﬁrﬂé@g&qeﬁ MR BRP CORBIIHA SRTOTG LoaNsHeRY to

system di stypjidit eewsHst ?Hése%eﬂlo% rﬁ&r iﬁ@lﬁd@th@ ?&ti!m&kot%&ﬁﬁcﬁe? bhAg

Internet with other systens by way of the si
[ 0032] Fur t h@eierks; andarricoaet asirbed gmafr ectede thdb@dy heviie informaiontect i on

with a and/or from terminals 120 in communication with one or more base stations 110 in

system 100. In another example, system controller 130 can include or be coupled with a
scheduler (not shown) that can schedule transmissions to and/or from terminals 120,
Alternatively, the scheduler may reside in each individual cell 102, each sector 104, or a
combination thereof.

[0039] In one example, system 100 may utilize one or more multiple-access
schemes, such as CDMA, TDMA, FDMA, OFDMA, Single-Carrier FDMA (SC-
FDMA), and/or other suitable multiple-access schemes. TDMA utilizes time division
multiplexing (TDM), wherein transmissions for different terminals 120 are
orthogonalized by transmitting in different time intervals. FDMA utilizes frequency
division multiplexing (FDM), wherein transmissions for different terminals 120 are
orthogonalized by transmitting in different frequency subcarriers. In one example,
TDMA and FDMA systems can also use code division multiplexing (CDM), wherein
transmissions for multiple terminals can be orthogonalized using different orthogonal
codes (e.g., Walsh codes) even though they are sent in the same time interval or
frequency sub-carrier. OFDMA utilizes Orthogonal Frequency Division Multiplexing
(OFDM), and SC-FDMA utilizes Single-Carrier Frequency Division Multiplexing (SC-
FDM). OFDM and SC-FDM can partition the system bandwidth into multiple



wireless termnal and/or a base station. A wreless term nal can
refer to a device providing voice and/or data connectivity to a user.
A wreles 1 can be connected to a conputing dey _a
| apt op cosngh)?g(gymg?ég%eskt op conputer, or it can be a se?ﬂfc(}@(jsg@g}ﬂ%sgg’
devi ce such as a personal digital assistant (PDA). A wreless

term nal can also be called a system a;gubscriber unit, a subscriber
station, nobile station, nobile, renote station, access point, renote
term nal, access termnal, user termnal, user agent, user device, or
user equiprment. A W reless termnal. can, be a bscri ber station,
wirel ess de\?irtg:}%g,ongeﬁupﬁﬁtﬁ?m {SF BRGNS Pk SFd Oésﬁ'ﬂlé‘ﬂ’e‘?%ﬁerﬁf)@@e‘?w‘m

t el ephone, alaBeggpioallyl, riodu@tio O o0t 0€ dnt InSh& e BRI oniNVItR OFEBV and

| ocal | oop 3\/%%) station, a gersonal digital assjstant (PDA), a
handhel d dev} f%ﬁOﬁ&lWﬁ%ﬁ dDPMomdditonpgly adisapliarpatyyelypihc sysien
processi ng gaydwigthG@nBeaRaRd ifto Bnd\bi 8618 $3IREE Brrids RASIE. SLRLH ARy
(e.g., access point) can refer to a device in an access network”t hat

comuni cat e$O¥¥@ONE REmgfersupeariders.atester Hilonghalemeilige awombingéet of s,

wth wrel ess, t8c0k e i ct as a router between
the wirel ess te@m’ n%?g %%%-I%hse&rﬁégp%g?%%@ gggggs net wor k, whi ch can

i ncl ude an I[#48f net Phoinothet exaln@)e, hasewatibys 1Y aod rveinzisng0 iegaiewe)
air-int erfa%gnzrr&qgsmtto alup ackets. Thﬁ tbalPse tatjon al so.coordi nates
managerent Gf" SFPPIHGRLS Byng fE Aimore feta Fiangs a IR P oDR e or more
vari ous aspeociislohanhelat DagshaesBnittiod liessten 10aRabE: askigpéeRoied as a
met hod, apparatus, .ar article of nuf act ure usi ng standard _

progr amm ng ?%\W%r ! 2@ ﬁ@%h%étrqaﬁ[b S%t%ga}ﬁqflﬂ deesed %‘l anly opgforgig| 3 jagy given

manuf act ur etinks AR &ath dhdndel QR BE dsst e RCAMBAR Serhit XM Ghich can
program accessi bl e from any conput er-readabl e device, carrier, or

medi a. For EXAHSHEORE NS ateegonaliuwhed e salagaghanyet| Tieleonseve aystennot
limted to j I [ ! sk,
mgnet ¢ ot gy SoRERLRARIGNLEEDy biuth 100 B GBI Snyrtd RERe i3,
versatil e digrinebVEpP using, foseraple aodtglivisind multgeddximgenory devi ces

(e.g., card i ck, key 4rive, . .). [0034]Various as s wll, be

presented i #)Q?Ité]r ns ofﬁ%ygisea\r/rbgoctl%%%glé% §?'L%ﬁa@§§3 S§Stﬁﬂ%§§h%fm&@?f' 8dk,

component s, semchufuegionalitg it herikickeconintuniitibi0sRR@nindesEdHRE wkthGarious
ncl ude addi tional devi ces,

appreciated_that the varioug sys can | g

conponent s, a%% Fcérs}?rﬂbg (?mas}ﬁ%? Eﬁ(ggfmdﬁ‘f “ﬁierﬂf’lelﬁ’ﬂ o5 ase ftatioqs 24@ gndens,
conponent s, oMok t@%iel£2500WaEUSEE CorhAuGeRNReH N IMhdrBn S afd GBS rseA
conbi nati on of these approaches can al so be used. 8 [0035]Referring

now to the HPEMISHELNe pf gorewirdessommupiselioniretacdd. a wirel ess
mul tipl e-acgpas) comuniscad ie S¥E bemhQ \!v?e&aact&%igﬁrﬁgﬁi b AL OUS

4
aspects. In one exanple, the wireless milt e-access communi cati on
system 100 FHeladesvinisiatd fpdre abadeststcandensntd @ candagndred gfl achatestmional s

120. Furthe QL. 1 - e stations 110 can co icate w one
or nore ter?nlOﬁgthh%d%ga“\gégg%@lﬁé?@?|IF111mtnf:£ht 1%%‘(’5%%@’ %Cg‘é@@ag? i on
110 may be eam odesselpainiitioa tiNogtemB op&atipnal @nysmakoedUpodpBi-ay eNB),

and/ or anot her. appr.opri.ate netwaork entity. Each base station 110
il Sﬁf*F%r?O@oV«SF%@%Pﬁfma 9L 3P o DAGRBRIFIA pefcesarr BA 102,

provi des cofmini

As used her einmadichtigenesatany200sidi@s afing s, ﬁhéﬁby?é%&u‘&ﬁsfer to
a base statign 110 and/or its covera{%e area 102 dependi ng on the
context in 1264, Withe sysemy 208, the Bedwidth of system 200, which base stations 210 in

system 200 are transmitting, and/or other parameters. Thus, to become operational in
system 200, terminal 250 can obtain these parameters and/or other necessary
information for communication through a cell search or cell acquisition procedure with,
for example, a base station 210.

[0043] In one example, a terminal 250 can perform timing synchronization with

system 200 and/or base station 210 during a cell acquisition procedure to obtain



[ 0036] To i nprove system capacity, the coverage area 102 correspondi ng
to a base station 110 may be partitioned into multiple smaller areas
(e.9., aregp 363AR7s0404b, and 104c). Each of the snall erp i Qas

104b, and 104c nay be served by a respective base transPc@ver AR
subsystem (BTS, not shown). As used herein and generally in the art,
the term"sector” can refer to a BTS ang{or its coverage area

dependi ng on the context in which the termis used. Further, as used
herein and generally in the art, the term"cell" can also be used to
refer to the,coues ha f d ' 1t e i n..whi ch
the termi s%ﬁse&%?ﬂﬁon%@‘%ﬁ%@e@xg&ﬁg{?ggﬁdﬁbgﬂngg@é@?&%o%%%%ﬁmbe
formed by grbaps! nfnsamsentias: ifeonl SHWunddrichaand/os bttt iming PBramatrer e
each group of..ant.ennas iS.responsible far.comupication with o
Lerminal s 13017 % BartizR S e Gat el 299 Sopmesrion isghiedey sy huogization
station 110 vaeysystog 200 lahd/d0ZRe sBYor2MIuéing LélbicaRRt@IYRIrg fotdxample, a
corresponding to.scctor 104 secaond antenna group corresponding to
sect or 104b,°%éﬁafraq1{eﬂ?>f%f9‘&ﬁ$ _Eﬁ%awa]r”%}i}bané@}s?@%%ﬂ?di%a&‘@ used it 104c.
However, it felesHcy rdiereARPbLEH Akeldniiadiodshe ¥akihAWs0sPefkfdils fl@sed
herein may be used in a system having sectorized and/or unsectorized
cel |'s. Furt [éer sysfens igumatigrenesppspiydpagoatmumeation fr sysigmt 48] daring eadl ess
conmmuni cat i Qp. . NELYPE E : ' : /

nsector | zed Ba T a A Y o DR L b BB Sorage wres
her et o apperdétestagipm]0 et sesiieeplain eich yny whike tevminad 2366s ocstedtdysath as

used herein refer _both to g.stati,on that, . serves a sectar. wel |
as a statiof TharTsfoRe cntifion: Bis 31 bave Reu i A RARLATR B et
term nal s 120ti0mg1BHeydicspet:sEP) tinaamghoilized highis Yt dl) Qnd/bagher

term nal 120 may be stationary or nobile. By way of non-limting
exanpl e, a P&y ClPay: 120 may be an access terninal (AT), a nobile
station, 9 [oeEl equi pRBthel Mainpld spuds drhROErsThabd fRvideNE ©imianNokher
appropriate network entity. Atermnal 120 may be a wrel ess device,
a cel lul ar PHOMeSCscHsh 8y hate shiign 25 viasell seerchinfopmpion siwnolingsl38s his
modem a hanpghgh Vi - |8t [eyey r
e e R i SR S S SR A
no base st atymionizgomeodei§SQl 2dna raderene sigh@qBS) £36, ambi hend@xiahpire]

the system a (41 central.ized architecture by enployjng a
syst em cont %QEFZF%%M%%? tr%%g‘ &g E?%mooﬁ]%anﬁflc t%.?éttgcg%%“%ﬁ &
stations 110aamd fprodivhdibacignaling230 @n paiieint eftdedritbOin b deaggnfia.
stations 11 lLLh accordance w al.terpative aspects, system _
control | er i%qpray beé%g_eﬁaﬁ‘aﬂ\{méﬁQ@P\AB&WJ}’&RYP‘E%SO&W@%%W%FPB’HG grm
net wor k ent icbinBRatioNOlith & S8R lo¥nerdtha cﬁﬁ‘lﬁbtﬁﬂ?ﬁ {00 ToNersb bhd ]%i%pfﬁ'e the cell
distributed architecture to allow the base stations 110 to

communi cat e STt ERALQR Yialing 2 bl ansmisiogrie tanihP ¥ vie g sresmitter 218,
control | er 3068 ddhbianatdy i bith QBG0F - - 908,

mul tiple netvvorcks. These ne?ﬁmlmlgtgﬁgﬁb%n@ﬁﬁ%@ 2#%5 %@g?g@@tc I%? Cgr{)?
packet basedlhardiprskenal gangation cdmpnett 23 (it whestatiooi 216 captovstrke ctlhat

may provideinfor j : 2@ fromterm naés 120 in conmmuni cation
with one or hore Eas%t?%sg@lagn é%lﬁjs? TS APE Y &nlﬁaﬁoﬁgﬁﬂﬁwyexaml e,
syst em cont swicheniziGé, eadiol gibdrugecm padameraupthest pardnketars sahetmiRdddnot
shown) that,can sched L . transm ssi.on d/or frgmterm npals 120.
Al ternativePy' aﬁeﬁ%é;mg%g @W}[Oe?lg'ﬁ%‘af aﬁ“gggﬁggéﬁ of ‘??8??%3&8%‘1 ofsnpls102,
each sector [34] or aBmeRhtisaLiOAntheieMdeAQRR]INLA08 8% Bhe,
system 100 nmay utiljze one or nore nultiple-access

coriponent 220. The term “intelligence” refers to the ability to reason or draw

conclusions about, e.g., infer, the current or future state of a system based on existing

information about the system. Artificial intelligence can be employed to identify a

specific context or action, or generate a probability distribution of specific states of a

system without human intervention. Artificial intelligence relies on applying advanced



schenmes, such as CDVA, TDVA, FDVA, OFDMA, Single-Carrier FDVA
(SCFDMVR), and/or other suitable nmultiple-access schenes. TDVA
utilizes tinme division nmultiplexing (TDM, wherein transm ssions for
different termnals 120 are orthogonalized by transmtting in
different time intervals. FDVA utilizes hrequency division

mul tiplexing (FDM, wherein transm ssions for different termnals 120
are orthogonalized by transmtting in different frequency

PR T L I R A e
termnal s caisthendliytiBoganad Aizednus hRdrhbien %ﬁniﬁ%ﬂi@g@,@@df aS20B% data

(e.g., Valsh codes) even though they are sent in the same tine
i nterval or(ifpwepiiontyn Seystany ile paoEDivA Adtdonippesnt@20 seyemaloyrmegliency

Di vi si on I i and .SC. F utijizes Si.ngl e-Carri.er

eroquency BLE B REp RS s BARGRERR il GRSl e

partition trhedetystemibaneiMedt hiddehoiaiby hipldels (AQMEL hRgenak prototypical

subcarriers (e.dg.i: t ones, bins, each of which na nodul at ed
Aty

b
with data. 9Py Wd%duw&tgeaﬁakm)%b@iléstiargéa@é%ﬂ lnwehﬁfélcgra'é&amw

o oaa o ] OTS™' r Nl
ag(r:lrﬂ)p \EIB.V: tglreﬁiti v’el'%’, éi?ﬂ?%é@%@%ﬁ%\%&pﬁé %aBng E)Sg gl \0/43%3%&%%?2 o%e or

mor e fr equeppsoxoaatiang tis¢arebshifiofs, sieh ab suppyricectiannchines (VMDY on-linear

subcarriers st em 100 Iso utilize a conbination of X
mul ti pl e- acessdie cﬂ%’#@é 111% f?fgﬂém éllﬁﬂagﬂw.or‘[ G@%BT‘?O%OQ%?%V logic
exanpl e, bag@hsdAdie)and sQePRhrdRHEA Mg PerkdiCh ha SR ELBDAN ab@dance with
comuni cate data using one or nore data channel's and signaling using
one or nor émEemangng yharmelutomdded aspettadesstibedibdrbinaie. by syst em 100
can be assi to agtive termnals 120 such that each data channel
is used by [gg one 'EI er ﬁ%oﬁgﬁncgfmgln%?oé}e{/%%?efti’ ﬁeébseﬂ“‘?lép LR Senaking 230
channel s candhe of®s signae cirothel bé idekRed BY BrAdla3 23€0iv IMBEG D030, RBiese
superi nposed or orthogonally scheduled on a data channel. To conserve
syst em r esdiEIgESan gsnthegirodRethioel RroeasFITi 254 @nipr 8y sxteantionQomancat 260 tve

shared ano L: 1Al .ng,..f exanpl e, ,code divi sion
it pl o ngC 04 g0 PRl edalR M o ot E R Rsnpne e d
200 that proovigesplesddirastar edmpansst 160rah iekiyadt By Bentiph @hRS%Ss from the cell
conmmuni cati on sggt_em [ nzgﬁctﬁr dgnce W th various aspects set forth
herein. SySPuft BRI HEEOBABOWINE I 438 (& besomsrpertionalrin syten
or nore tenghnalshddboc 610154%6/09%M0ﬁ%51%%%% 2BREN, Qdgk: vﬁ{ﬁ nemory
forward and reverse 1inks using one or nore rel ess conmuni cati on

pr ot ocol s. 2p6.04Zfitienalbc arddamdernatit by pleemiasiizid can\ihelnerandlededmal 250

I's powered on. 1enttgtﬁ an @Chi ve state froman idle state, noves into
the coveragé gPéeél_ 4 'pY AP OBFratsp a syp! BIROR Qe oBrargRent RE at
abi lity tobaeaitnCa o FRiISHEIAMN0n of REmiBI PEMal 250 can conduct
cell acquisition to becone operational in system 200. Upon initially

entering sy&d48in 200, Cxtreetian geapopss 2o rambirtliseinghalea defectian aomparest

necessary ' [ i stem.200, such as timng of system
200, 1 requiney BELSH SRR Mo B P RInR e ST Som PneSidusil b of
syst em 200 comhing bnbaseosd @llisefsh ZlfBrrhdlioB%Edna M 22300331 &t kANSHxahi Ttg
and/ or ot hggetegtarameters. Thus, to becone operational in system SO ,

term nal 2 0 oBRenant o8 can parene ehetena deteetionoioh e signalc ssdiaas RS 236,

0o T O, . DLl B L 8001 e
information obtained from another signal, such as PSC 232 and/or SSC 234, to locate
RS 236 in frequency. Alternatively, detection component 262 can perform non-
coherent detection for a signal over a modulation symbol or time period by directly
summing the signal in the frequency domain over the symbol or time period. Based on

results obtained from coherent and/or non-coherent detection over given symbols and/or



[0043] I n one exanple, a termnal 250 can performtimng

synchroni zation with system 200 and/ or base station 210 during a cell
acqui siti oRoRhRReSHys e to obtain 11 paraneters such as peMiRQbo7/083265
boundaries, frame and subfranme boundaries, broadcast channel

transm ssion tine interval (TTI) boundaries, and/or other timng
paraneters utilized by system 200. Further, a term nal 250 can
perform frequency synchroni zation with system 200 and/ or base station
210 during cell search to acquire, for exanple, a carrier frequency
utilized for; i 1 SS).AR: i

Frequency ofSionge: for RSN BNCA Hell cad Bl cdrhoi QAT Rt nden

addi ti onal | ynéetuin@hotechiegorgymngaver piseravat somboheadds dimg deopds.

comuni cat i ion syst 00 durin el | . acquisition,.such as the
Caentty of ML 330 IR S50 SRR S BhisaftE Rl ket S G RePE 2ogy
base st ati onha2iéh ichailize®inv wedearRomeRalchforvyiteln (&.gr, By st 2@H0n i S

| ocat ed, system bandwj dth, antenna configurations used at.b

Station 210 PSR Vah PG Ahien p Hs e TPl STORId €l EMRLETR opep)
durations utcbhdueestWedrbh ProSy @k €500 Qbtat bt Dot RetesAS RPBSBhSnication in

[ 0044] 1 n anot her exanpl e, system paraneters can be provided to
terminal 2506 WiERlgsh pnEEncatia by HpmpYrasadee 390eansirtbyolelgcingeplimaEar ch

i nformation .signakJ ) i i gnal i HhNGl a
ori mar'y. synchran Al P e soc) Bl oA NOIGAORR M fotare  SRIRSE: 12
(SSC) 234, agar bf epsmaEedgingfrg kxRS, a28Barasuicobirgachstnet Fab@dd). ( BCH)
238, Vari ous: ShIUELYE &% beallhillo3! ARRLL B8R0 GR0 DS hTa0gHA ted. as
wel | as various funetiohd that s gnal inhg can peﬁ orm “are

descri bed i mndividenllgetinirtd byndntisies nADASkBaSe. gs bade seiioRs Dl 0¢ &canneyf ydema
processor, which can work alone or in conpipation wth a signal

gener ati on EORPGITES WSERSSES ingBprsdsten "Hcﬁﬁr%‘#détb%ﬂaﬁ%taﬂ’egcg‘éqmt“é‘eaér‘@ﬁtmted
i nf or mat i on bgiLERABOIDBar2@HlREd forARSoBSH BRirpAnfoahiMdAdbr 28QteMl, Sudh as
transmtter 218. Processor 212 can additionally interact with nmenory
214. I n one kifipyabolntiele kypirono ting dpyrdagesgmg or gdgeyudeble imiegponent
216 at base;gh@td@p 210 can construct cell search information
signaling 230 based on tim ng synchronization, frequency

synchroni zal9®f] and/ @nceor REr hasyistredetptedaseliestrated Thbbek po2, avetedaycan

andi or - combi Tl R anaa) e Sl it WRELKL A Plus TS Bofdog K

i ncl ude an awtbd raismitted mnefok Expenyde a(sédopdary synchronization channel (S-SCH). In

one example, a sequence used for a SSC can be chosen from a group of possible
sequences and can be used to convey a cell ID or a cell group ID corresponding to an
entity that transmits the SSC. In addition, a SSC can be used to provide additional
timing synchronization to supplement information provided in a corresponding PSC.
For example, a SSC can be used to convey half radio-frame and radio-frame time
boundaries. Further, like a PSC, a SSC can be individually tailored by entities in a
system to convey system parameters as discussed in more detail infia.

[0051] After a PSC and SSC are detected as illustrated at blocks 302 and 304, a
reference signal (RS) can then optionally be detected as illustrated by block 306, A
reference signal can be constructed using, for example, pilot tones transmitted in a given
pattern in time and frequency. A reference signal can be used to convey a cell ID in the
event that a SSC provides only a cell group ID. In addition, a reference signal can be
used to provide other system parameters as discussed in further detail infira. Procedure

300 can then continue as illustrated at block 308 by demodulating signals received over



conponent 220. The term"intelligence" refers to the ability to
reason or draw conclusions about, e.g., infer, the current or future
state of sed on existing information about <
Artificia?wﬁéﬁéﬁg%ggnce can be enployed to identify a §E§g§¥ﬁ%ﬁgb&>
context or action, or generate a probability distribution of specific
states of a systemw thout human interveption. Artificial
intelligence relies on applying advanced 12 mathemati cal

al gorithns-e.g., decision trees, neural networks, regression

anal ysi s, cluyster al ysi enetic algorith d rei ed.

| earni ng-to a l%ag asﬁ?hagé%i(ﬁ ggﬁ’e&l "y W’%f%lrbr ?%aéﬁéhaB%e?{%E%nglsl n
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using a Bay@§iiaincdueny besapitie ofmuliple bradvatihofe e | ze | §4H 1% MHz,
such as suppayt;V Giipjn VMG ), 5 ki 1 i g uch
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provi ded tpSW%F@C@M?E%%@?”&’W@@%E ‘iwé‘hg%ﬁ%}tlrent 260 to

al | ow terni ngds3250 t OIPRLEHALKB:GRIN andGEttsiéd B DARRYE B0 dhRtHacBlomad
information. In one exanple, extraction conponent 260 can extract

syst em par arft 8F&3 ¥ el Feardenpocguigr3On crmbcoronsrucid (o 3plude hpyiany
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processor 254 and/or extraction conponent Z60 can 1 nteract w
menory 256. chfdick 4t bvaks J06md/30R. Hotexemalkei ¥BYG and/er 36 Giedn R30nG@umed to

further incl ponent  (not shown) .t hat can operate,i.n _a
i 1 ar mandineathaGRTEARANE o b0Rber 30U g 5 GRS B Pr Lt o
aut omat i on ofhidthehatoial a2S0nsrhifdd Sinbonk raetiilan refergponsgpiial 260cod@itise a
further include lf]iEt ecti.on g:o%_*gon.en . 262, which can eft erm nﬁ

whet her si gﬁ%{fﬁsr?gp LG L By TERTTLET inghPebratsBhiaimeses fegringy Rased Ae
or nore cel theseaibehof tfnemiRhicOihs @S |i8n#82the 3BnalBW coemify, RXAMBAL of
detecti on component 262 can Tgerform coherent detection for a signal,

such as RS 3¥eumbeee! EangmHanannasnselatvansmyt thy refersaes iensl préar to rageiving
period by utidkftdige GBRNRE alldW PlRRLA ' Lgnal
such as PSC 232 and/ o_rE SSC ‘a234., to I_ocgtu g@%gk%%’ %%tﬁﬁlzgggﬁr%%@éﬁﬂ?
Al t er nat i velfig reigeanec sipen teyfpoiteditecier bimmpte weamdmgmunbherfennsmit
detection f [ _ She R Aty | .or.ti.ne per.i od
directly su%{%cﬁlga%f:%ggés? gncgpccf‘lﬁl t'he ?“rdéc’g%éﬁ%:{’%g?m tr}ilE (%)lvm rl&tah%n %@/‘%%Soq
or time perwodin Badiedrae, reginlgtiscolrhed wed fdr n@$CCoMLE 8BC, atddr0F any
non- coher ent_.det ecti on over given synbols and/or 13

other'appropriate means.

[0054] As another example, a PSC and/or SSC can be configured to convey
information regarding a number of sectors served by a given Node B (e.g., a base station
210). Reference signals for sectors within a cell served by a Node B can, for example,
be multiplexed using code division multiplexing (CDM) to share time and/or frequency
resources. Therefore, knowledge of the number of sectors served by a Node B prior to

detection of a reference signal can additionally improve detection performance. In one

example, information regarding the number of sectors served by a Node B can be



time periods, detection of a given signal can be conpleted by
perform ng coherent and/or non-coherent conbining over a series of
synbol s ang{,Qhostese8s Peri ods. [0049] Fig. 3 is a diagram $2007/083265
illustrates an exanple cell search procedure 300 that can be utilized
in a wreless conmunication system (e.g., system 200) in accordance
with various aspects. In one exanple, aj¢ermnal (e.g., termnal 250)
can conduct cell search procedure 300 to obtain paraneters necessary
for conmunication in a wireless comuni cati on system Procedure 300

can start by t.1.n ri nchr.oni zation_eode. ( PSC) ...
Tl st r at ed B CAREIRCT B RUBBRE Y REPEAP ARl Bhn PR S Gy e
transm t t ed nombef @itraexainphtennaqator dgebar y synchroni zati on channe
(P-SCH). Fur , a PSC can,.be common tq a wirel ess conmmuni cat.ion
System or odMBE i nai of AL AT LRGP 0y TeHPT faeag eV g beglt fhean
(e.g., base peteabt@Rd iddQPSURNCRRYEY. HYSicRRBlk I BERAScaADe difbleoFed in
nore detail infra. Additionallg, a PSC detected as illustrated by

t

bl ock 302 c&RCBECLYIART PEdPIPBBYKil: Fsehertiat HEminH e famitgitetior " a
system suc Qc@ﬁsi%@ﬂv %)ﬂgp@lr@ 360 1]9537 n@c@ﬂtﬁﬁm[e(r) AR & tﬂ@bﬁgmﬁEhgl%ged by

and/or other suitable timng information. 050] Once a PSC has been

det ect ed as #isysterst Baease pithis) RKC.IBL, and/eretmgelt gcquisrmnsamaiz g bn
code (SSC) ; j 14l .

can be tr anday BERoRe et iEfuundPullo AXSTALS0N B, SRites Wittt
channel (S- $€yding sysenebaadanih & previdequientoelctestoh §for referBSECsigaal ahdor
chosen froma grqup of. possi bl e sequences and..can be used t.o _con a
col T 1D or Al RS el SR e d A RERkrTbY Bt Do Rl IR
the SSC. | n refd@thtd HihalstandSEHRR0IAastsREnd] QaPbOMbdbAAivké Ba@idth M ng
synchroni zation to supplepent information provided in a correspondi ng

PSC. For exaffff"¥, hacosseon BrIUseey faud farsel atreytionarss aramllompreapioTapépn
radi o-f rame ;i e chnpv QQ}%Eﬂa@s?nissF&{ $if ﬁfe’refiefehﬁzt SeRBnd/ b%@c&@sk%ag%el, which

individually tailored by entities in a systemto convey sys

par anet ers &80 giselewsisder and nipoe effetéivardll deatipision. 1L PSCrmtioa 56 ¢S and
SSC are det . Ll st . 4, .a reference
si gnal (RS)%gg fﬁ@ﬁp%%ﬁ?ﬁ%@%ﬁ%”%%d@k@ﬁ%ﬁgggg%EEEY§%?Téﬁg&%€$bbﬁock
306. A ref ebembadkignat spatiichevitonstangeieed wisthagthe kgutere bandolidth iplietsot

tones transmtted jn a give attern ip tine .and.frequency,. A
reference s %arlf‘a?qué fatﬁ ’ %rﬁ ?J%% gh g8 %ﬁ%@@gﬂldgﬁp ﬁﬁfoimat?)ﬁef e%%‘@ﬂ% SEIFR a
SSC provi dedamtwiythaat bt kmbeddeinkd PSO andieh 9O, a dmilefBreBe® ishefaion
can be used to provide. other syaéenl araneters _as discussed in

further det &F4%TUNG PRSP agieapriBd/apEFCOESCrYed BY @d¥ade Ry d uaider, fachrinvesferd
at bl ock 308ahmitleigndefernbdgo s @abSols@F8EY BehRMEth an Q)é%%%%g&?é}dc

channel (BCH), such as a primry broadcast channel (P Si gnal s

recei ved ovépnfigvatisnyyadaxstibediannet detaiiviel ude further infornation
regarding tfigysgyst em pRdh AlusRReEM ddhploARSAGi Qe AYERod A BF padcast

channel .
utilized to transmit synchronization codes (e.g., PSC 232 and SSC 234) in a wireless

communication system (e.g., system 200). Transmission structure 400 illustrates an
example structure for a downlink frame that can be utilized in a wireless communication
system. As illustrated by structure 400, a frame can be arranged as a series of slots in
time, one or more of which can be used for transmission of signaling and/or shared data.
In one example, a cyclic prefix utilized by a wireless communication system to mitigate
interference resulting from OFDM can be determined by a terminal during cell search
based on information provided in one or more subframes in a downlink frame such as

the frame illustrated by structure 400.



[ 0052] I n accordance with one aspect, a systemin which procedure 300
is perfornmed may be capable of nmultiple bandwi dths (e.g., 1.25 M1z,

1.6 Mz, 248 Mshs7ses Mz, 10 Miz, 15 Mz, 20 Mz, etc'):Ple:ﬁ}é?GO'ifﬂ&zss
allow a termnal to performcell acquisition irrespective of a

bandw dt h used by the system signals in procedure 300 can be
transmtted over a common frequency banggthat is agnostic to the
system bandwi dt h. For exanple, signals used in procedure 300 can be
transmtted over a frequency band spanning 1.08 MHz, 1.25 MHz, or any
ot her appr opgd«at e bandw . n i th. [1.: ,
2 PSC andr o 2L gor ostAbE b MRBFL B SERHIEHS Betoh S PE DRk epst
procedur e 3@0d 836 chebconstittt édadcordang] wideoreyspeemuniREoronasioading ®SC

order to aid rmnal in  detectin ref erence si | and/or, a

br ondcast  CHERRSE SHeRi<s SROSE o abat Ttk Sibinnr S5€ sapie atafer
SSC can be comftglyrgthgtio: PIThdidghakdfeireRE| QB 2 hQURS @Bhfichis BahrdRen 0Pk
transm t antenn?s present at_a cell fromwhjch the codes are .
transmittedYAs?® é?ﬂéle’é%?éﬁzm%f} beused fr e andyHrefugonBaprmes of ddrengs

of pilot tones skhrhcaliBatchansiiliedn findas8ishdAd b&idprdciuedd il And
frequency based on the nunber of transmt antennas used to transmt

t he signal . hABERFHI UK alillewy eolstent Heledioniod PSEfenall errslaige nambernias
used to tra%%@s%qﬁeggesrt FQ [l&l%g, »%ﬁi%‘an?ﬁllsg%ngt? crtﬁ'g‘a{aﬂlqu;vstoql?}hnon-.
reference signal can allow a termnal to use e ener gy of e pilot
t ones pr eserphdrent dhtectroafod ISEAdENisH thnalmlico oABHC baueicss thet entbieanlized to a

| nf or mat i onsﬁl%@alrldt{g_g nunmber of transmt antennas can be enbedded in
a PSC and/ of &%y varying the time location of a PSCwithin a radio
frame, varyilo@Fsa sequineeondsed wWibranathBSGpandh esyibencangsem, by any

ot her appropri ate neans. %&)054 As anot her exan‘FI e, a PSC and/ or SSC

can be conf NGBS PHSRGAVEIVY 30 OF Aepticed Fegarliarstia Therstes iohSand or s

served by asgicvesibedeitBnteadlo frafe RRIB 8 At 2kQhe sdRef RIEIE Gtilized by
signals for sectors within a cell served by a Node B can, for

exanpl e, be OHST eslisicaeepetigncay “sivge fnvansy aerwath (PN estianeel( GENYesul,
share tine i Therefare, . t he
umber of - sontr e S R ee O e Bl P F g Bl

ref erence sicgmalond'af . dthditse ohgifid, yariauprsigua ddiettent tbdmiques fanrbrauntiesd. [For

one exanple,. i r i on regardin he, nunber of sectors s ed b
Node B can BEHE NG AR s TR Bh Ao LB DT B e BRSO PSS bt
t o i nf or mat if@nicteegar afi thgSthe Addinbeslyahd/br drsmitivelathelipRPSTs can 6ehded

e nsiinoeslyahoty i
00551 A5 an 2001100 SRR, € I QLIEL 40, Tegar ding system

[0059] Figs. SA-5C are diagrams that illustrate example reference signal
structures 510-530 that can be utilized for cell search in accordance with various
aspects. In accordance with one aspect, a reference signal can be constructed as a coded
sequence. A coded sequence used for construction of a reference signal can be derived
from a pseudorandom noise (PN) sequence or other appropriate sequence and may
additionally include a cyclic prefix (CP) to mitigate the effects of interference within a
system in which the sequence is used. In one example, a CP used in connection with a
reference signal can be a short (e.g., normal) CP or a long (e.g., extended) CP. In the
case of reference signals utilizing normal CP, orthogonal sequences can be applied to
the reference signals to allow multiplexing of reference sequences transmitted from
different cells (e.g., sectors 104) in the system. Alternatively, in the case of reference
signals utilizing extended CP, cells from which reference sequences are transmitted can

be distinguished by utilizing different PN sequence at each cell.



be enbedded into a PSC and/or SSC. In one exanple, a system can be
capabl e of operation under nultiple bandw dt hs; consequently, a

term nal f cell acquisition via procedure 300 g

initiall ngEe) 2§fv§g!rs§gsof the bandwi dth enployed by a system Xﬁg@zfgss%@of
this, a PSC, SSC, and/or other cell acquisition signals can be
transm’tted on a comon frequency band f{pr cell acquisition. However,
if information regardi ng system bandwi dth is provided prior to
detection of a reference signal and/or denodul ati on of si gnal S over a
br oadcast c as !/ b ks.30

si gnal s and/kfo fhe bric]g1 g%@%&tgﬁgtrﬁln&é % %8 %Sé gn%ug f‘e%gfprcon ot St a
bandw dt h beg»feuadcetdr@labmmmefqnaqymaq)yediaradefﬁ@rofpﬁbﬂtomqlwtsarilbeon As a
result, he capabl e of transm ssion via the

f, ti
ref erence s%ﬁiﬁsg’i“&%cﬂ%/pé‘?&ﬁf ‘85‘888?? REYAlefm OWF‘%erléarﬁfl FRCH PG RSt er

and nore ef heditibngly Gelcbnfaged 8 iitd QR syderPphramB@isah oRfRoCdnvdBhose
configured to provide_a precise bandw dth utilized by the system

Al t er nat i veP§amteHRHESdE 8 - Camingls DPbwithg Wt Lpperordanemyih prothpr
whet her t he .gyst emiBaptMcidhct §iill 88 Sorthefrend 1 Efh

a refer encea%%ndwﬁ]dt h) . Idr;lflEl OIE:ITB.tll on rré?gar ltrzlelnnag@fH yas%erﬁeg%ﬁ%{&ggﬁrcan
embedded i nt@ngEniPSteraasiitgrecBYBt franemitsith lebremiasiaesl. For damplepdingram 510
Lo0R 01 "9, LARRRTSA (ARLERDAP. AN ArtREL 6P SHINEY Y o, OGRS 1y

Furt her, tec ues tor transm erence si £Or 2vari ous
system bandwngtcmaamdlt sqmm’rar oYy rlz[watuamd m:dldgamoiit); el nammmn&tame can
described in infra 4 illustrate

nor.e xa
transm ssi oRETHEE tﬁnrwél)%ﬁﬁel{ %%Fmgtgﬂg %blsﬁ%’lf?l PESiefd & F‘g‘ﬁg rsr‘:r‘ttOf?mqurTBCleS
synchr oni Zahncomsamﬁh?&ﬁ{r@m@ sxgnﬂsa@a 2@l o BBEquddys. | Ak oiticf &lagps,
comruni catl %3( é? % st em 200). Transm ssion structure 400
i|lustrat gas %Zr?)dp P’u‘HP ‘raé?SﬁBFx"énlﬂ%WﬁquW sepalfi Ut thatgan b
utilized in uﬁh%ﬂdﬂ)?'a%‘éﬁ hEAARHY CaLsAnnRYSie M ifiRrhich %315?&1&%2@}’6&011
structure 400, a frame can be arranged as a series of ots in tine
one or mor e TEMSTHHIEHNE S#1 HEcThpdel sy bepweendinssiitog pipt syinthob at n@réanfd/oér
shared dat age)bnPRERNATRL R sc?? %#@1 6o Lk fngllufe? t%g fsm%l\é\"tr@(@a‘-_slﬂ%f S

comruni cation systemto mitl rference resu can
be determi n@ldcw%u“ttletembmaihagdamnﬁﬁg cell search based on i nformati on

provi ded in or no ubf ranes | .d‘[gwn i frame such as.the
frame illust ?]ed by ‘é?dlﬁ%qa e lﬁl%ﬁmg?’qg‘ 5(#‘7][]@??}%%%%‘3%6 reference
illustrates mgme sexampltiet ofn lbmaize@rﬁ@ xBmplie /T8y 4 delMavRB feurRSksmipd SSC
can be transnitted nce With one_ aspect, unless

acc
cor r espondi AYSPEE %ﬁHQ@S‘&e‘g FB 23t o phibafen tanwaisantennas, Wenafprin
frequency, aiaS%& s ﬂ@ﬁmﬂegﬂ@m&tﬂﬁ@z GREX ARlchYa bR Qltérnzﬁe l?ﬁ&@s a

phase reference. As a result, constraints can exist on a type of
sequence t hB¥WEHHTHEmfERgIPiQsymhels g3ctinatregt ofifrpgrefoiss end anccohésanafiber

of differ en?rcﬁ%ﬁm@seﬂléesﬂﬁ&ﬁ th3akr Ak R siilidd }Z(ﬁg raMS?{ﬁQ%@Z‘Z‘O’ I gddmon

shoul d be appreciated th a transmssion s ruc
coherent defiegring? OOHUSSS(@S énabtoesidaioharngesmi mtiamas),fdefﬁﬁéﬁ SEE‘H}UBBKB@I& io0

be utilized, tran si.on trutur at al

non- coher ent &é\’f(}t}éﬁtte?%ani %?E%E W tgn]? ff’r?gg q]befncé °§‘i§’é?[§ye%£h§s t hat
can be uti |b@dlntg)ofa:asl‘mEB|msn;lltm§ﬁclhthe{t@ﬂ@&}alnﬁlnﬁ@ﬁ@tﬁrﬂ@ﬂﬁ@srﬂi’t hilbt et fier
aspect, in a nc 1r ONOUS @/Ste Lransm SSi on structure 400 can be

replicated ?Cp% qlue?c‘@f SHRfATergpdhebesieng 9f epfisleind  SSC 1 ocat i ons

wi thin a raghoezif r anme Iﬁ&@coﬁd@ﬁ@@mtf@@as})&@tnaﬂﬁrﬁltPgﬁelstﬁﬁge@ &E{Qﬂ%
utilized by other cells can experience a "single frequency tmnrk

(SFN) chann@ltennagata el &yt ¢lso be %ﬁl%ﬁﬁaé*tf@ Hnesaye Isérpice signal desciveen t he

phase of thgreehlndResUE & IS‘7§% 81?&&*:&%@%9 egause of

this, vari olﬁbs si gnal detect g n| dtljles Can 'QP Islgyehg ““For a cell

exanpl e, a SEToviandenwohaohes enilhyratetbyctmmbs 6shint Figt5@G arvadapondi ng
power usage strategies can be employed to improve pilot detection performance. For

example, available transmit power for a sector can be uniformly distributed across all



structures 510-530 that can be utilized for cell search in accordance
wi th various aspects. In accordance with one aspect, a reference

si gnal canwbeosassbg ucted as a coded sequence. A coded pggdisemesdeed
for construction of a reference signal can be derived froma

pseudor andom noi se (PN) sequence or other appropriate sequence and
may additionally include a cyclic prefixg(CP) to mtigate the effects
of interference within a systemin which the sequence is used. In one
exanple, a CP used in connection with a reference signal can be a

short (e.d. wraRQhiPBldnnEPa0he gclo? Etg)?a(:iﬁta% uniﬁﬁrﬁ%@t@@t@n dEBilof s‘f'gﬁalleﬁ'&ﬁﬁg of

reference signals utilizing normal CP, orthogonal sequences can b
appl i ed to e@AEnRasHERERBoUSiygelemativelnithoayaiithle ppraermbe eicloddhonghnide
sequences t ARSI Lh60 L[ E&H‘tﬁdt?ﬁejﬁ%} ?fco%'e' ?th(e%&-tranﬁﬁ%ﬁééx}a}f’sﬂcrkﬁeé he
system Alternatively, 1n the case o reference stgnals utrli1zing

ext ended CPoneéhirth of therind) ittehebydi@litetigeths egudh e detention of pikgightle roman

be distinguished. by utilizing different, PN sequence. at .each cell. 17
1006071 n sccoreanes it BHuadheueria edenEhBat oha s Fos el
const r uct i onragfmissisief2arengproptigoialexeadedas afidve getention ofBIPpist syAbals in the
series of pilot tones that can be transm’tﬁed at predetermned tine
intervals. IHOGRe Wahpheinather ragpie 28 pysall Gansant noor uildgsd af § odduring
configured t@hftdntds yslariSyish SMcRANBIBIEGAe kil/Q 18R Fent OsiGON %aYanbNARE can
paranmeters to U,Es@é e.g., termnals 250) in the system In accordance
wi t h anot herbe adipeied. Fai cppmple, treppaissieiaeie antarrias phaegiveroeelloan b¢ disdniet
signal can . - 4L ] t . I t
Cranem (ot hG TararBe L gnar Pap AR il ERAAR: By i Fohlt,
i |l ustrat es Adiditoxaiypind/areftengncly, pilgnales senudtied @ suhftmesain Wgch a

utilized by _a sinhgdl ransmt antenna il.lustrated in diagram.510,
the 1 ansm 0ol SR iRl G os el S € Pl RSP
first refer eficfersiogRaghalateteatibn 4tatUB eWhed sifchagoencb®stignNghans 8aailiekd,
reference signal. at. a second set of frequencies. anot her exanpl e
di agram 520" H“{ﬁ‘?bgo.f tanes ?ﬂrl"ﬂ%‘fhr%&w&é ‘*’&’HO%@?‘?‘B&E SWQF@ @n@%U@t_ﬁ glpw the UE
structure t kadiséant e psitér lodQAVIRY parf&@litg NN dMgudiMP mict RRSHBnts to ensure
antennas. As illustrated in diagram 520,  each transmt antenna can

al ternat e i HeticREayReldMeErHABPAet i ng pil ot synbols at a first set
of frequenciggszpnd a pgcond, Sats Ha ,g]%:qﬁ G ' N1 er to
the single t[ran]:n’i t an?enr_]a qFF‘%qués}zdrwrz?t;e 9%3?%&}2%@%@6@0!1&%%%6

[ 0061] Addi t pastrand that cdir bgynidline8 39 tianstFsgon 8Cefeldnus sigatlem aacordataeplite

reference signal .struyctu t.h can, be utilize for exanple, . .by a
col T havi ng " Fags bttt SRR oafadhoms 0T kto. o er i iegs s
two of the GoL63a ccansmin tahicetivnasy frelpradyeshditinet ABIAMN BBRnascahbansmi t
(Tx) Antenna_ 1 a dd Tx, Antenna 2, can a’;\l ternate in tinme between
transmitti ngaml ¢ ‘%6‘}%‘6@%@ UFS LORPIPARd odecapnsip fgausney ad tme2iavkigh ond
set of frequenciEse tdhs@ithl MTtAEmNSBAETIuitRtdd tdiéélrirH§Glr(}at§3%CEa936c, for

di agrams 510 and 520, In addition, diagram 530 i]llustrates that two
addi tional fraEHdmcPndRtcd B sectord éndt walogs] (kenmplpring v tramhitateAnisena
4, can trang@d:i - j o : ber he
begi nni ng oﬂ%cﬁgg.ﬁ%ﬁaﬁ@gﬁeﬁ& gﬁ%&l&t %%Jnéﬁ?dﬂ%{%t‘& ?ﬁg?\lgﬁ%?a?ﬁ ?n(?eﬁnurrl%ér’ By
transmt pi W8y of imeidic granaplf.aeferencd sigmlsdeyragd by aliagranst 14t630en be used
begi nning o : : I ccorda i th one aspect, transmt
pover ut 11§ efichish Qin s 3RRIL BRERUATRIE M 1o0u IR PR i et e
to inprove sighay encmitsidyatspdetvectitan caetd @sEEITCEN afid/ar ddsr sByichey 1Rk
specific, non-1li mg)ltg? exanpl e, for the case of a cell enploying 4
transmit ant'SHRSYC BF Pt r at ed by diagram 530 in Fig. 5C, a variety

of power usg@e4|st r at dgiaesHr@abe WEh 6APAPYR defefontdNENE-MshHedFSLBELE ON
performance. For exa avai lable transmt power for a secfor can

npl e, | ! .
be uni f or m oL SSEIPESIAR BeConskaaed g frequency as illustrated by diagrams 610-630 to
improve detection probability at a UE (e.g., a terminal 250). In one example, reference

signals can be transmitted as illustrated by diagram 610 from multiple sectors.



18 transmt antennas at the sector to facilitate uniform detection of
pilot signals fromall antennas sinultaneously. Alternatively, the
avai | abl e ywowerseans be cycl ed through the transmt ant ggRas&Yesséshat
t he power of one of the four transmt antennas is increased
one-fourth of the time, thereby facilitating the individual detection
of pilot signals fromrespective antenngs. In such an exanple, the
length in tine of a reference signal transm ssion can be
appropriately extended to allow detection of all pilot synbols in the
reference siR@ker, AShANRk RRES BEANRE G th@-f&f&é’&'&%lglnalg Eﬁ%ﬁl‘tﬁlc{%@@@é
utilized at a celi during subframes for which nchroni zati on code
and/ or ref ertréﬁ%@tfgd ohie sirge frequeBPiEs Pdef teren tlbéﬂnat!? fg@reaiearbmec&mqm e,
Lransm ssi ongyt A BMRARAR Y L3 (e R FELdn AN DR, Al SAPlRIE QL2
subfrane in a synchronization co e and/ or re erende S|gna
transmtted expkdtdmta arad inydetniddgypiloatcney mespnal:ilylg ta i'ﬂﬁtremcﬁtm@al transmlttcd

transmtted ynchr atipn co

tranem £t od fom EREE RIS ol i el AR A0 bR e P T Rish i g et
reference silpnéh setedreain ahict gafeu&fel\éhml@acis réccRRUNEThiRORShitiggte Sikhene
is utili ZEdefflﬁgé‘?gfgv {Ol es of tones for whi ch power | s boosted can be

signaled to btosrs EpsiHts dident ’@uﬁ’tp%gﬁiifﬂ‘ts coiidinghe U Ergde acmaunf
perform ng ¢hanneb h?%@hésisyatmwf@mw rduSe ﬁﬂéﬂ{ @an%%pﬁfeﬁ% ?e@é{e&fe

sai d nmeasurenents. is a series of ?rams 610- 630 t hat
illustrate ﬁ%@é{ﬁ:éwlﬁ @ DA Sectdigin tbfawswél %tﬂ Istizted by gragrams 610-
transmssio V. e

oo sl m 1 ar e hl FIARGE SRS B85 ARG B B aTBERS
610- 630 cor relsgondghvoc ﬁ@d;lwul ons in frequency and t| rre at whi ch pil ot

tones can b nsm t e ite ar po oIo tlons
frequency aﬁodﬂt6 gflme atltn ﬁa%pa%a e@a%m%éﬁ% 3??3 ? 8£re?Peaﬂ§rfﬁ Eqnblﬁgted
i |l ustrat edfioyn Iﬁsp&gm\&rmcth‘s&aﬁBé)hﬂ&ﬁ tdehe cél@IDmahﬁ)ﬂc@pecﬁMUi@I:se(Byb»yay
sectors (e.

tors. 104 nsmt_ant ennas per
sector in agg? ger %ﬁ%fgqémﬁgxqﬁwﬁgg}p FTF“P leptralgddey ‘B%léﬁ%gr am
520. Furtheb]0-by0 waysigf 2 SBQehEY RueXANRI 6 o séRSARACHR &I GNADS For example
illustrated hy diagranms 610-630 can be used in connection wth a

ext ended cyél Pe&”%‘ﬂéf‘ilﬁ cicks assigpedsig @rpeepr kagethgn its, col P anashiloe3, §\l@rfh¢t§
transm tt edsQyorhesRES eV D ;0

sequences t hat  ar e %m que té%(ﬂ%é%géic{&g?’gné&??%%ﬁ'{& Egg%gfg! g%égﬁ eﬁcy
one aspect, PEreEacngP giastdiognenes nust edeas ibustrated byulizgraetor s can

ot ove. det Cot PRI BERAEREN Sk bl B Rt P LR P8 s e
exanpl e, refvghedequsicgsialiof oampdsmohraamﬁﬁhg tedscasnd frdqusidyat@d ilx as

di agram 610, i.f the pilot tones
from whi ch fi{‘llgi m%%r%ﬂgrémsq%g §e‘3?ré%6‘6?%‘\f,§k}§§é’§2a%§ tf-afHAEY on
the same fregtengisgsals pithalrdqQBRs shiftdTsNb {)és@t‘ﬂ)nfs QB dlﬁé‘foba)’thﬁré@ﬁeﬁ’ﬁc%cfa”
collide due to being received by the UE at the sane tine.

resul t, the Ui iRES: Wiiliuiped by A S0 rhlperagively rigfhgsiueray ahcfh@slgned foa
cor respondi ggiok @a@dé’p@ﬁcﬁ&?ﬂﬁg EYO%? QB%If tI{erc@P ?ﬂh& ttc'?grhmﬁ QR 3.BAk tléc%téd ?’athel

sector and may have to try es correspondi

cel | ID of #HaRapidgntifficetion vﬁh@naraaganﬁe@tom dfi enemoepsd, gtfaﬂmatlsn r@a&iungetﬂe
Thus, to m kigak dransm t

mul tiple sector s&c%lpflﬁlz%%ggné)&dﬁwe% ‘%rgﬁ)ééec Sunt” ST‘%’FJ t&@}sfmﬁsiﬂ“ can be
hypot hesi s @mveyedi a bJE‘theaqlemWCr 88Genpat tretler egtoftutan@lal ehortte
reference s tted framrespective sectors in the system
as illustr #&%ﬁ%o%ﬁ% erstmﬁgccéi%'a[@% to shift pilot tones transmitted

by near by S@esErs in Iﬁ ammwwﬁlu@ﬁbtﬁdﬂagpe&th% fidQudn slﬁfftlplaité}ﬁs uddyone
anot her. O[W6(?'i+%l n OEF gﬁ( npl.e, frequency shifts appl i for reference
signals tra LY 0-630 can be ‘utilized as a basis for multiplexing 1efezence signals from

different sectors using frequency division multiplexing (FDM). Conventionally, a

reference signal is multiplexed using code division multiplexing (CDM) by applying an



fromrespective sectors can be linked to the cell IDs of the
respective sectors. By way of exanple, a 3-frequency reuse pattern
can be enpWoyew/oawmys| | ustrated by di agrans 610- 630 t o PEINGEI0E083265
frequency reuse index to a sector based on its cell ID. For exanple,
a frequency shift can be assigned to a sector based on its cell ID
nodul o 3, such that a sector having a cgl IDof 0, 3, 6, etc., can
transmt reference signals at a base frequency pattern according to a
first frequency reuse index as illustrated by diagram 610.

Cor r espondi nghygonskeetmnse tawispehdiglth abEd3orad thk,pildt todes tBAt@onsti®@s the
transmt reference. srgnals mntht&éfrequeﬁgy shift of one position

accordi ng t 6STECRECT FRnSHUEIRY thetrstori Refasencrsignais afrsspecitye BSALIP Bt am
620, and sectRnS thaviRemeeh lsnﬂlmﬁn&)fr.lslﬁonﬁle s@me &hfe-and $@Rudnt ARSHLe jand
reference signals with a freguency shift of two posrtrons accordin

to a third frederdyiqibeserlicdgakosnsaliseiussessativensy, bicageanstss0.

Al ternativel

the oroup | B el pAE GUERE VeaBb e IR Rk R PN e AL PERERRE,

t han an i dentiyflitéafléabilinfis pmelqgérfctrrtbmﬂreaIS1nsenowerof refierennesigndnipbre,

i nformati onpm@ rdi nglthe frequency shift utilized by one or nore

Uialr Se¢
sectors for erence signal transm ssion can be conveyed to a UE

t hrough a P3@675SC, amhlispin cwbekdigfic, FRuORY st ilBisgitad bpdiatmt 810-630
detection of the ref E naloﬁ% 0066 I n accordance with

anot her aspé&®t’° ‘EtH’ée ekgﬂ Wﬁey? ot E’F%‘@?‘F‘E@ﬁl’g&ﬁ'éémﬁyd Hesgf ans
610- 630 canshgortitdd bezasltipRxé 1Q§1%h§ent:9r8£@éh§d1ﬁﬂriﬁfﬂ'eﬁg E@Jo%@%pﬁﬁ'tu%fb%?al S

fromdifferent sectors usin requency division nul | pl exi ng

Convent i onafter ff&ﬂrtbipégleﬁt@%@g%podcs eagh refpighencighalisitragsraige@onliophsicon
mul ti pl exi nge( (M + LY BRP! A NGs AN

corr espondi ne to A sector to the %re%gﬁtr%%%lggg&%:%e@gﬁg ﬁ%‘?’gegﬁlm
reference stgﬁ‘alB availabls it tt@dmbylon hércgeatcosignie hene 6D, si gvm!hblcmansmn

respective . Cce t he ran sinmul tan S

the sanme ti ﬁr@gg%ﬁP % g%]lﬁg (%lil(lp SOGUPEEs e;‘ﬁ%enﬁfﬂc} Ee%eﬁ?rgﬁé@nw aAgﬁ‘g %t%géﬂ i ed
ort hogonal b&qu@neésencd:-mgmlmre spacaaddsie fisgedicy diffdrbdtPoest MGsSENBEErs
requires tran %lil o({r 81@”' tl{f‘gl e sectorﬂsj over the sane resources,
very IrttIeC?”IS]ee)H fq oy i FIARAG SIEBPS PR O RS FHAMDFe WRaNnglfconditions
reference sbfnaksr ﬁr@mpamﬂn@mh@r@f&&e& ﬁl'gﬁel 1<{t%%tfgau%’ddft1@nﬂgleang/0r
exanpl e, frequency shifts illustrate di agrans -

utilized t o?HARHIVEY afigconlinyus gﬁ“ﬁ%@%@ﬁ?@lchﬂ peptdizen tetrasgialke from
di fferent S@&k@érﬁoﬁ&%&%e@%h&ﬁgﬁﬁﬁgn bPa Fe@:ﬁ%ﬁ%?%%al a@ﬁi‘ﬁ%%&t@d P% 1a%ram|s

mul ti pl exi ng done in frequency rather an or
code, each ef@}Qence signal is transmtted on separate frequency

resour ces. resul , o )y flex
provi ded th i s15§3§t¥1§:aegb‘?&p¢eb fen]éH%?pﬁ ?FCESJF%BM %‘ﬁ%@)‘fé 2BNEl s
usi ng CDM aesllwnatcha@iteatachhmg adaidrivmnl seatﬁrsll@' RebiedtEbMywith CDM. Asa

proporti oned b: tvveen t e signals. Additionally, because
reference siigHal F§XE§?@€?§?M gggﬂ\ﬁﬁalrP%l&faewmb&raflpefeﬁlre troRssion of

boosting faefaeiecigRalbey Wikl haath § Qo ff @AM thedar S
based on, for exa 1%I e, %hannel condrctr on}fs olf tgtsec c}rﬁﬂagegr\r\ﬂﬁ%?h

particul ar FEPE elC&r&ipgfa bs defined Aarraemalg, usiediBMdasdd op @ﬁwﬂﬁmrency
al ternati vejeyse ﬁtt&%@@ﬁbﬁﬁg&ﬁaﬁoﬁf@mﬁ%a% (@;)@Dlﬁacgn Pn%n flz ?1(%0 to

transmt data between tones rese for sm ssi on o er ence
si gnal as |lrirlusfrr@rfé@cetﬂer@lsa@nme@.ﬁ.zomeemwdpﬂcsa@q)mn anot her exanpl e,

the techni q[tﬁg@]f or 31&2%;19%,{05%4 3% gnee ﬁ%@ﬁgﬁ@ﬁ"g%ﬁfﬁa{% HL&):%Melgékgnded to

a cell having addition ct ofs by

specific ex@mpmencalﬁmvls)aﬁtmm limaatebemlsle,ofot pm pEIbb Nahb ity d@lexdi@ition,
transm ssi otge%f a.cell ha 9 .sectors hy

b
di vi di ng t he® cel hIOSOI %lgsnceéﬁ%‘%ggndzqes%m%ﬁ gpegics ﬁ?é%g%%fﬁéﬂe@a@eﬁ@od and

appreciated that the methodologies are not limited by the order of acts, as some acts

may, in accordance with one or more aspects, occur in different orders and/or



[ 0069] Referring to Figs. 7-9, methodol ogies for cell search in a

W rel ess communi cation systemare illustrated. While, for purposes of
si npl i ci t ywofoexab®pat i on, the nmethodol ogi es are shown @i desssiped
as a series of acts, it is to be understood and appreciated that the
nmet hodol ogi es are not |imted by the order of acts, as sone acts may,
in accordance with one or nore aspects, 2occur in different orders
and/or 21 concurrently with other acts fromthat shown and descri bed
herein. For exanple, those skilled in the art will understand and
appreci at e thadur@nilPinedHePaMs £OM it 8l dvar Matibashyd P&eih??&ﬁé&%ﬁ?th@& a
series of interrelated states or events, such as In a state agram
Mor eover, ndkillgd in the pij sl sadasstendiand ppyrediete thaguimethedelogy epildaismatizely
met hodol ogy .n...af Lt R C 0070Q1Fi.g. 7

Tl st rat o8 & R REGATEe St bRl SRR BRARC LRn LM Py el
(e.qg., referdorcevesingnall 8[u2B63d emdmpy wvicgdiomdito gnplementraaeshddofogyisie W t h
transmtti nglccsa.jkg] siggﬁalng.r I tr IS t? be appreciated that nethodol ogy
700 can be peér or 1Te >9 PoFoER %, a base station (e.g., a base
station 210 [00703yst enFROO ) Larakos maﬂnyjd@b@mooabpﬁrmmﬁtah%rdﬂ&bﬁ&rslgnals
entity. Met Qodoggg%%?goo begins at bl ock 702, wherein the nunber of
transmt ant'&fn iSIERBIS &3 PleAnd PECEBN LTS Gem £3FUSS Vo h UeRsRIERESEAC e
signals is isganki ft'i@@-be'a@g&%ﬁt&)ﬁ@a@megwda%lb% THER be Bgrf&%ﬁ%?} for example,

ant ennas per sector can eterm ne ock 702 to detefmne a

pi l ot tone $thasictiatioa (e6, pdasgtsiatipe 840 nowstem 286 )eandfor anis ity eraipproponte

exanpl e, as i i ne, i 1t .antenna_can
Cranemt o rorerenany s sibfolol TR aUb 0@ gl ANRCh i bRl
havi ng two transasiavaibhtegrensstor dor ttanamissiod ofrefeednes apnds Siigmakichaaede on

di agram 520 i n._Fi 5B, and a sector having four transmt antennas

can transmi tcx%ml?'l%*fq%? ket ?Bﬁlgpl}tbaé‘gc B253Hy" #Q@FW%@%@W%%&O%?’ 2to

[ 0071] Met hodeteogiyie Z@0oiaaie dvenroptbeartddfor! RELaG: k@nkll PeKehlle, as
ower utilized by the transmt antennas identified

V\hereinatransgicgg Wer ) i ¢ )
at bl ock 709%%TIOYEEREE £iSHEORUINE0RS RISt aniGDps GinTangmitdpiyEachyeh
entity perf Qrd¥dRg dREMOSD) BWBig, BAOh sE@r Hal AP SWH &SRt zglftenﬁ%sn%ﬁ%ahéfﬁt a

ref erence signals (e.g., reference signals 236) Is adjuste Power
boosting at "FOEEAEBEPIsRA obfingiam F8in Bigahi aad atsectpmipvipgdourdfagsiainc e
signal det eghiRs PR Jrﬂq%@%fe%c@ggﬁig%egbn dRolf] RImg3Y . I n one
exanple, a transmt power assigned”to a given-antéenna idéntified at
bl ock 702 f H07LEf er entlethoigingt 7d0rcangimnoptionllg arncbel foriticki7ddabieyein a

increased oy, dear ed.inrelation to a transnit rJf r data.

and/ or trans Flnﬁissm %02%. gﬁftﬁzretdr?é’r ?e tégaﬁsﬁléttaﬂ’%ﬂ?aﬁ 1%%‘”’%&%& IQS?UESR?QW%e

const ant or sayw$ (e, secthBAD2 skipadb e angtiet pairinhe resiciofes yodjrmed at

bl ocks 702 {;md/or . 704%, . : . N

ransmssion of respective reference signals (e.g., reference signals 236) is adjusted.

Power boosting at 704 can be performed, for example, to improve refercnce signal
detection performance at a UE (e.g., a terminal 250). In one example, a transmit power
assigned to a given antenna identified at block 702 for reference signal transmission can
be individually increased or decreased in relation to a transmit power for data and/or
transmissions. Further, adjustments made at block 704 can be constant or cycling,
[0072] Upon completing the acts described at blocks 702 and/or 704,
methodology 700 can proceed to block 706, wherein respective sectors or groups of
sectors are assigned to respective frequency shifts based on a frequency reuse pattern,

In one example, frequency shifts assigned at block 706 can be applied to pilot tones that

constitute reference signals from the respective sectors as illustrated and described by



met hodol ogy 700 can proceed to bl ock 706, wherein respective sectors
or groups of sectors are assigned to respective frequency shifts
based on awbresueroy reuse pattern. In one exanple, fraguareywrsihbd s
assigned at block 706 can be applied to pilot tones that constitute
reference signals fromthe respective sectors as illustrated and
described by 22 diagrans 610-630 and tbe rel ated di scussion supra.
Additionally, frequency shifts applied at block 706 can be applied to
i ndi vi dual sectors or groups of sectors. [0073] Next, at bl ock 708,
reference sidgialnss § ITOCHSﬂOtah@ tHeGelRRE His‘é&s%ﬁ%&ﬁ{zsA‘aEhnogzU@U H@q&haﬁﬁﬁ?ﬁs‘)r S
for which freqluencg shifts were applied a are multi pl exed
usi ng FDM atPPléeds Dhogk A ¢anhyp aanlsngﬁmgwqm«aéw@w}r g’f@%@f gastors.or t he
reference SiGia|s basge.on hdlk -ESAHEREY splid £ BRALLRA:A!BbRGY 706
I n one exanple, referencé signal's’ fromrespective Seators

const r uct ed ghawed! sntorshier vhish dieneancs bhifts wempppliceicit Atock Uﬁﬂ:dma YIﬁﬁtlp[exed

Al di ngl h f.t
mul 11 pl exi nasTReTRG pUBBRENRE SRl Ry R G S e Bt e Fendl: or
to Fig. 6 sipsed.onltine ’"@ﬁpktﬂi@'rsh&’tsaa[fplheel at block r@guanay csampld, irgfgreate MrABK

706 is perfaormed for groups of sectors, | exi ng a ock 708 can
be perfor rreg oﬁf/leﬁli?ﬁmerﬁeﬁtﬁpsﬂff\f%s?wt ¢ %41 g’?%‘f?ﬁ%s ué%%‘ﬂ’

can be mul ti7pbexeshrahglh) @6de f7e(51§cd¢§ ishigts ERMe Aied a?sfa%%@ & rﬁﬁlgﬁ'@uﬁg {hreom
sectors within the sector groups can in turn be nultipl exed using

CDM Upon cd#picass sigatsising DM@&@@%@Q inrelagiondk Fims supet Fodwthsgy 700
can then congipde @f"rccme @)ksh?fag M EI0R 1§ngglagf rﬁéc?fo? %pssé)fg{s"g@tbl% are

transmitted using their resp ect|ve assi cy resour ces.
[ 0074] Fi g. @ulﬂilﬂmﬂg atbéts:ldoﬁmrhbﬂmﬂlﬁgye@mohdnmngiEDM #jth GPM. Baur ce

of arefere n ed r i es.,of e re nal .
Met hodol ogyggﬁle)[ﬁ%%n&%egg&rf%gﬁ%% g){i’ GXF%at%é%cgr@?él,smngﬁy ﬁé‘?sf]e B%., a
term nal 25@knanétborseanys vithie the sedtdraddbigs @ inttyrnibe naulMpleeldesmg CDM.
connunicati S st : t hodol o 8 ins at block 802, wherein
one or nore é’%% n%“igal\%f’ 8% d&ﬁ’i@gd ‘é\ﬁ’g C?@%éq ngoqoﬁ%&y 708 5y fhgn conclude at

i nf or mat i on bloeRal @liwigrdif 8@WUaBERYcd SERNEESSRLIRVINE ARNGEL MBS %

for transm ssion of reference signals. Information received at ock

802 can be C6MNBGEHSUEFHg, for exanple, a primary synchronization
code (e.g., (99 232) .78, @ﬁﬁlméwmaxmg@g IIQ&tﬁfﬂHgaQ&r £ 4500

234), and/or anot her appropriate signal e’ sync ron| zation
codes recei Vd#rerge sinachesgbm mapprt:@mfél}e neffrf&mpmgm@nl\/b&@ddlogyl 8@theinrbe

tinme |ocati ﬁgl aﬁ‘{{‘ﬁ? bD, B: )éﬂipf é\L teilfal fo.2 SAERNGS (r%g%)) an%fd glflf ?rﬁtfl%rrsﬁili%‘]?kbn

constructio ctors.  Yit one exa
recei ved at eiitpoka ﬁ'ﬁacssammnnmhaadm iysequemayoc&img‘yt%oubsgids it®lock 802,
transm ssiop of reference swgna s. from vari ous gctors served by a

NodeB (e. g., wherejn ofis OL oFq SYHC BB At aRPLSs dretseteeddia saniain Ie@rm&tms of

respective Bgﬁltdﬁ’fgSfr@[Uc@JbeH@uﬂcasus@E bl EP&ESIVE ¥RtodY f?}%‘ﬂﬁns%{ws%ﬁqcﬁf%f%mnécn
anot her exan‘gag énchronl zation codes received at bl ock 802 can al so
Jerydp

contain inf FRBHIYHECH G Plogk SQ%W&F@%‘@E’%@SHLE/f@%MN@deB 23

primary synchronization code (e.g., PSC 232), a secondary synchronization code (e.g,
SSC 234), and/or another appropriate signal. Further, the synchronization codes
received at block 800 can convey information based on their time location within a
radio frame, a sequence(s) used for their construction, and/or other factors. In one
example, the information received at block 802 can include frequency shifts used for
transmission of reference signals from various sectors served by a NodeB (e.g., a base
station 210), which can be based on cell IDs of respective sectors or group IDs of
respective groups of sectors. In another example, synchronization codes received at

block 802 can also contain info regarding the number of sectors served by each NodeB



in the system and/or the nunber of transmt antennas enpl oyed per

cell in order to inprove reference signal detection performance at an
entity perform ng net hodol ogy 800. [0075] Met hodol ogy 800 t hen
proceeds twadoois7®894, wherein a reference signal is reCEUSze/083265 an
identified set of frequency resources. In one exanple, an entity
perform ng met hodol ogy 800 can attenpt to detect a reference signal

at block 804 on nultiple sets of frequedci es corresponding to
respective frequency shifts provided at bl ock 802. Once a reference
signal is received, frequency resources over which the reference

si gnal was ried:%eisvsidncaaalfomthenufol&rbﬂembinitiaednmdnmbrbpiﬂlceigmo%s@tccan
concl ude at .bl oc n d €:é%orémtcfr:] nsn%I § dal
reference si gﬁ’averreecrgl C\?eS nalt eﬁco%lkp 'S el ng 015’3%‘36 P9 st

in part on t30é. frequency shift information prOV|ded by the

synchroni zat i codes | ock and the resources over
which the r efpg‘&é nce s Wg’ﬂ?ﬁ S&’etﬁeé} Rrggredy to% OSQ E&g@%‘emlmna Kfraengs ?}ﬁ‘ﬂﬁ e,
frequency shi tdeeived @rciad idemtifRt @wo«ﬂﬁdq@hc;)bﬂc@ﬁlkcc@oﬂm o%d Bxinh]ﬂkk afhR@eyfic
shifts in frequency to cell IDs of sin e sectars. In such an

exanpl e, a SEEPBRINEPEHCIMIPSHEY cp pitsran iudetsol i eferpnge sigaaliat blaclat0diong c k
804 can be |gdgnbleléSdr ﬁéqu@ﬁc@é%léorg%oﬁcﬁx%%tr&ﬁe&ﬁf@ﬁb'(ﬁi&ﬁé)ﬁs?uf%tprm&e‘aatt he
reference si was received al one ternatively, frequency shift

i nf or mati on ﬁ@%ﬁ%e@n@ﬁd@%@wc sigpal isacaiesd] froguerryresovisty ovgr whish s and
a cell gr ou%f&%&@hgﬁﬂgja& ﬁee@c%%mhem@&dehﬁ@ea gh#{e%d&ﬁgy §®fc%ﬁ E8Mefude
signal received at can be identifie rom-t requency
shift used fayblock &bfs mhs@irtmseetpr thiterangmiste@ Hheecfgiegeresiznal iqcaitrdht black 804
exanpl e, ad n
then be uti |dilg Ezdggp@d t%w !‘%tla E’gﬁa&? H}hstzl le @ab@?&m H)gmgta rhrgﬁ?é&r%vsg%t or
wi t hin the cwhthrgriogpn twd@mw’wﬁrﬁw hed the freqeenciercsiugrrabvaradidhebei ved.

[ 0076] Fi gs e t.hadol oqi 910-93

et or bnce. i GRERCsUPE PRSI bR O SR SARE P Bformataron
system Met hodotaiyt bch 202 &30ink apncif& speis fiofredndyyto célb]Ds@zE&n’glle Becta@s.
term nal an any ot her swt entity in a reless,c i.,cation
System. I n deaURREn Ry AL T SUER  trar Pk TR F G W cin
conposed of & 1a@fulﬁe@aﬂﬂocﬂaﬁwﬁmﬁb@ﬂalutzm@&mmdleev@fenemg@wwdi ng

time periods ur.t her, e tine a reference_ signal
is transmitt'é Weg a{ogF- ngﬁsﬂna‘ﬁﬁl;/ FEReRsToW r@?“‘i?d?‘é“ﬁ"é‘raé[’r@%g@ can be
regardi ng howkbd® deBffh8NDeas ag@ﬁlgra@&oﬁtaan@rfhégeadrthmfangﬁa@mhﬁ, the

term nal may not know the nunber of transm t _antennas used t

transmt a geiremcs el eeeizeditdiogk 804winds ldfaﬂﬁ%f# fream therfrguency efaftur%i of

the ref erenc@, gh@RAkioRSr &%%&Eﬂe@&%@%l’f hn E%Qﬁ@xénﬂalé: 'a@ﬁtxorﬁﬁnﬁﬁp&'ﬂﬁ&a
As a result, the termnal can atte tect a reference

G gnal a5 | IsRSTYEETByIch e COM HovBErHe Wiigs] ©ORIDE: dicaonele o
hypot heses that. 60 iR SRBGL thy &iVerGH 55 RAR Qe TP SnaPlvad LAOGHA

antennas in order to determne a ﬁ%{ nber of transmt antennas t
transmitted WAEIr ef er FigsedADGnbusiraf gariqis Eegmdobacd T G-930ufst m&t@cc

various met hs?gﬁ‘ &’e%c%ﬁn gri‘doprgégmﬁg A ?elesp fommunication system. Methodologies

910-930 can be performed by, for example, a terminal and/or any other suitable entity in
a wireless communication system. In accordance with one aspect, a reference signal can
be composed of a series of OFDM symbols transmitted over corresponding time periods
(e.g., 0.5 ms). Further, at the time a reference signal is transmitted, a terminal may not
know one or more parameters regarding how the reference signal was transmitted. For
example, the terminal may not know the number of transmit antennas used to transmit a
given reference signal, which can affect the structure of the reference signal as

described with regard to Figs. SA-5C supra. As a result, the terminal can attempt to



utilized by a termnal for detecting a reference signal. As generally
illustrated by Figs. 9A-9C, a reference signal can be detected by
per f or m ngwdeh@aktasn for a single OFDM synbol or tinme peidedyRes8Es a
series of hypotheses and then conbining these partial results for the
series of hypotheses to determ ne an appropriate hypothesis. Turning
specifically to Fig. 9A, a flow diagranppf a first nethodol ogy 910
for detecting and processing a reference signal is illustrated.

Met hodol ogy 910 begi ns at block 912, wherein coherent detection is
per formed f Qferef 4 GRALROCRA Nk AULEy She3R IS ofigl oo SRIASL! "
one or nore hypotheses. I'n one exanpl'e, coherent Getection utitizes a
fi xed channélypetefses dacw@nabrpaitively correspondtothigrberstrd tmardmif sntennas & order to
channel on pch.a P 3 nd/.or SSC 234 is transmitted) to locate
oi ot tones teieind PR T A% L Pk Bl AR R T b rhece
tones can tHed7he suniid. 900 CdHadrate vaBopandthsiobuptesy pOBhest Santle be
consi dered at..block 912. xt, at blaock 914, coherent c inipng is
per f or ned a5‘&18§esdq“}yl‘?ete]t“i”%1[}l§1écﬁqt?‘f§§g ifo) elglécéﬁl%lpdatwg?@“?égﬁgﬁrﬁ%‘{]@’dﬁ 1%¢-

bl ock 912. Ma-eCspetddrice slchyl ca Bhesiendd I5Y¥HoAhAG dsRaiRAToPLERRE DAL
bl ock 914 by perform ng a direct summmation for each hypothesis of the
coherent |y d8¥TRYEHMSACHPAINGcE sirics obkyPaihsess aat thsp serbiome these peikal
series of ti8RPB:H ed 40, tq 55&%-' ogk. 914,
met hodol ogy g?opggnggﬁﬁgludgpgfa%%gng%E%?%ahereIﬁhggﬂégg?hegﬁgg%s
sel ect ed basertifinally FeFigeR & Bovofliagiam darfistmatipdofo@® 280 Rirgletediiig and

illustrates C . : : or; tect| nd._processing a
ref erence sit gorf gfsﬁ%tc Eég%lg? g‘g{}ﬁ 8%18 8T%)Ie ée:cdh SM %ﬁoagfogg %@ggﬁg,msp tgjfoé’lﬁ%hﬂ

coher ent detvwdetdoerhesnpaatéctivmischefformal foef efeace shgnakr Dyelks af HRE | s
of time perids ffo_r one_or nore h p?theses in asiml|ar manner t

bl ock 915 oP HEEHEBIR oL 6 BTPoRs, e BEk o ore R o dipes & Heed
conbi ni ng i shpeefeferede abki@ss fbhenbihRchpelel QAS, £ ManRA6h WikRAt RSB
consi dered at bll)é)éff %22 In ,on(ﬁ exanpl e, coherently detected parti al
resul ts obt &MH8>Ht 241 Séinopige é?ml%‘éteﬁéﬁ-tewéha_éﬁwsz}twm@uealgnﬁll@ck
924 by fir streghing)."TRGe IdA8s ERBAGYLRhmERE RoRAL ﬁlﬁg Pé‘?“%““ieac nhﬁl?;g(g?(%]s&efg be

sumi ng the total energ% over the tinme periods _ esis'to
be consi der &ensidoradibaorbgi2. Idextoahlock8H, colme¢nt dembininglippdfo®aed myoss

| oct] . _ ' . (oi i
e formod at hr ek ol or BE Yy BuGRE el fitu 3, BRIy
met hodol ogy c9Bgent ormbfeingcti bypafetmpd adbdssing ba pediretianc éirgt gnehation

Met hodol ogy 9 i at . bl ock 932, erei n non-coherent detection
is perfor meépQ % g@;&P &% Selg(éfnt@féccqe&?? VdS%F pArdarpsults ]?tmflf"ﬂ%‘ bg%‘ﬁ‘i%a@rf or
one or nor etheypddshesias. petiods Alohasinpletng e cobRIRM bRk 884, h¥hodology
per f or ned ah (ﬁl ocks 912 ﬁg)g %f% non- coherent detection does not
utilize a cRANHEICOPURSTARIask Y trhierdn a Bynogiesis éntelectsr bawd caabe tsaults of
directly sumedmbmidghe frequency domain for each time period and
hypot hesis to_be considered at block 932. Next, at bl ock 934,

non- coher ent90%8Inbi ni nfsi W Plstrasesmegeendmetikodolvay ORPrforpleterogsantior  each
hypot hesi s gRRSLEELeMk-Al a6k xanpl -cpheren
conbi ni ng a?l bl 'OICE 934 égﬁgl@% '&2@@8?&@%‘% bgélr ggtrber%crll{g% g’ ‘Hﬁ?’lggtc"ﬁerem
sunmmat i on ofletedtion parerfoshed fos akdfercnistsignabaent sdrles okiifd Berivde fortohe of | Me

periods for hesi.s.to be ¢ i d. Finally, .at .bl ock 936,
B hypot heet ZORAPRERRL AER Byt Ondle B P et St 2. clssbiehbinek
performed af2bhhoeko@shs ciEIBRE RefeeforhaitachWHeint 1@riodOfor 8addlH9EMhesis
diagram il | ustrat hnﬁﬂa{]- %a | e wi relfgss comuni cation system 1000 in
whi ch one of FEd BHHEH; Tent'S OReSErPle P heEnEY Aeteaed Pasivdltpsohs plhiained at

provi ded. | Koeng2206AEh6n-cEHSHENCA AR 5 Hodlibl b lies LRRML
mul ti pl e-outp MO) system t?at i ngl udes a trgnlssm' tterngstges?%eﬁ%yl%flo

t (M !
and a recei %‘L;f p%é‘?t"éfﬂ“l@é@henl stmgpediihg e cagrgy evérdbeidine howely &r catthat
hypothesis to be considered. Methodology 920 can then conclude at block 926 by

selecting & hypothesis based on the results of the combining performed at block 924,



[ 0081] I n accordance with one aspect, traffic data for a nunber of
data streans are provided at transmtter system 1010 from a data
source 101®atwosostgwansmt (TX) data processor 1014. | n @neueK@mpes
each data stream can then be transmtted via a respective transmt
antenna 1024. Additionally, TX data processor 1014 can format, code,
and interleave traffic data for each dat&a stream based on a

particul ar coding schene selected for.each respective data streamin
order to provide coded data. In one exanple, the coded data for each

data streamigaryt hen Ipgs, ol ifligalaes @ahivd &&h&idi@gty gj@tf@ dé%cﬂ}% ¥bcessing
techni ques. The pil ot ata can be, for exanp known dat a attern

that is proce8Seder Heaalk sHodniean 8 bergenstahblpck @?r?e“ibpqemncata&oaeréatn be
used at recejehios¥She: ck
T ans £ ror e g Tor R PR R iy R R e e o,
each data stmeabyedhespe Imdmmt@dhf(trohelem dsyaehion perfoppedi)t theke 81 Damda
particul ar at P

sel ected fo@gglc droglgregtcc[é?émm{g egnbttlrﬁglg%]a F%&fﬁ eﬁl}t/tetnce Inf)tea%%‘\{%mc
nodul ati on sygbbias beldnemnesummaadph ehe fﬂbqnalcpdbmamc"aohanlgnmamducvtbedml ation
for each data stream.can d ons erforrre
and/ or provide¥ WBrbgggg% {%ﬁgg’n}(%"gﬁg ﬂs’oc "2 W@}}ﬁ%g@mﬁor
all data st nepmo@a@a@essnﬁ@ﬂmelg&ﬁd@ f@ eIéﬁ t@rp@ﬁl@§§@5ns£a@?e@,at wokicdBc an
further process the nodul ation s ™ M MO

oDV .

processor 1020 S¥HPPlEHER-pRBHgad! ﬁmﬂ%H@Flag%wnéwsﬁpmﬁdrbamomnw
transceiver Sdu%@t%%amxam@eghe LOR21 restli o%&e@m;mékegsz%%m& &ﬂ@%@ﬁédég&-
1022 can receive and process a respective synb streamto provi
one or nore eaﬂalllxvgtllwgﬁabesconad@rhdtFlaaiiwc@ﬁ lijegk %@Qé?hmﬂletﬂhean Haretchied
condition ( e anal og signals
to provide evagedc?n]a[at eg Wb Offtﬂ éogﬁ?ql%%é%?%g&%@g%}s(%ggs| on over a M MO
channel . Acd80&¥ingl vy, RMErmrg:hdwaibdﬁg didgnblosk dingmmtilestatet mesamp22a
t hrough 1022¢. gan t hen be. tra bb(gd fr m NT ant ennas 1024? thr ough
1024t, respecty ??%F‘i}“mf%lﬁg?flbﬁ god Iferprél??(.r)‘f?f@ Odé@ﬁfgt CSCRl

transm tt ed hengutaatfegbtsh gnebeidennac BReeld eghtah 1008CEh YN HY.8lam 1050
by NR ant enn 052a t@\@)\g&h 1052r. The recg?bved si gnal fr%mﬁggch

ant enna 1052“@3 SOHPH! DUsERdhtdnGledep a drnsttersyrsmeiov@ prd awseiver| n

one exanpl ,;y@a6N0040. ANKERIVES aph 2t ARbyeBiral Q&q&%@% o,tér%héﬁf and/or
anplify, and downconvert) a respective received si gna?/ igitize the

condi ti oned relcysasysies H0\epld atsarbplappiieddna mubteinppt dugesesutsygesanpl es

to provide g | : a
processor 1%%5 %:l:%ﬁ ﬁﬁgﬂb%é%lg{t geetga\r(llg&t P lg%lgqs%g (?'éé rl\ﬁ%sgéélfigédcm%%mé
streans fromndR mpamsmbomm&aﬂsxmssdermn dawma(retgl G:uhcaﬂlersemen)ver
processing t i g stre

exampl e, each 6%31% e mﬂn@% Fpps}‘fcr“étg lélta‘ﬁp‘?cﬁscqfﬁﬁ‘\ésrg‘ytﬁ’bms@ aﬂﬁp a‘é‘?r}‘ér
esti mat es ofredehver mtﬂ:tﬂ Hﬁﬂdlscﬁﬂbﬁmﬁ)&&nfcﬁﬂﬂ%mmlﬁ@d if @nnkORNGAN LSRN Ng

data stream RX processor 1060 can then process each synbol stream at
| east in pan‘thE/Oé Py Entsgne Y&t er | eavi ng, and decodi ng each

detect ed symig®i] st r eam dcBorkif&e\iBIh (ﬁlE b febiCirakBt Aotk O6r e@n&ﬂfe? Slstgaq)e{qg}cgﬁs

data stream Thus t he processing processor can
conpl enent af{F ReVifgkat trﬁ@?%ﬁwérew memmlam@wsé@tz tDOQt@anamd (TX) diat a

processor 1Q1d.ab. 1g1ansiid &Exélﬁ S%%H‘d&& %Qeanﬁggnqﬁé?lcb%sé mt289;5an

addi tional ly provide processe
respective transmit antenna 1024 Additionally, TX data processor 1014 can format,

code, and interleave traffic data for each data stream based on a particular coding
scheme selected for each respective data stream in order to provide coded data. In one
example, the coded data for each data stream can then be multiplexed with pilot data
using OFDM techniques. The pilot data can be, for example, a known data pattern that

is processed in a known manner. Further, the pilot data can be used at receiver system



a data sink 1064. 27 [0084]In accordance with one aspect, the
channel response estinmate generated by RX processor 1060 can be used
t o perfor nwopasastsogre processing at the receiver, adj uStcragaer 083265

| evel s, change nodul ation rates or schenes, and/or other appropriate
actions. Additionally, RX processor 1060 can further estimate channel
characteristics such as, for exanple, 26

signal -to-noi se-and-interference ratios (SNRs) of the detected synbol
streans. RX processor 1060 can then provide estimted channel

char act er i stlips® tof RtimaRlcBERSFREpchSY Back At @HBmMANATRkE 1638, BRSO d
1060 and/or processor 1070 can further derive an estimate of the

"oper at i ng" PERRsPIeddntaips pasmdaprsieas say berortnlased(‘ eh enbsl sepprs) based

channel statyg ﬂﬁ?tgﬁﬁgmogﬂlaﬁ&ﬁdﬁimé\gg{ﬁ@ﬂ PR 'M.%gﬁi, a@g@%ﬂ) Wected

regarding the conmmunication . e"recdeive eam
Thi s i nf or ndel aph apectinedaidereaton oedeappreyide meddpimedyimbglsSNRoneThe CS

can then be S Jhy g TX r.0cessor 18, nodul ated b

modul at or 16 Bé—%\ lg’odzl%ﬂta f%b?loe 3l%§/&ﬁ1§%@%neqn§§rr ¢ Cliéagﬁgr?aﬂnr Sadh d%gﬁ%?%d
transm tt ed ibaioktidne ptifansdioh taed/osystided BPA0cesbor 1880li ti on, a data
source 1016 eceiver system 1050, c rovi de additional data to be
processed bﬁﬁfgiﬁ dat a ]S%tcé@é'ﬁ?tlwg?boggﬁp@)[]%ﬁ(ﬁ?‘eﬁm f"’t“é’ﬁé’i‘i’i"tlg@rto &ftem
1010, the mpeddeabediz®] ghhsad ekl RERLYAE noUShHEM %&leq@.g. [USUILEN
recei ved by antennas 1024, conditioned by transceivers 1022,

denodul at ed BYyMaEMaerBERF%AT 870 Ga4ben AYdIpT Yreedidion pymbebeiermsto Ny
processor 1Q4ZsckRelsQ00¥Lhrdubg l@lﬁl’c. e rhekﬁ l@%a&?ﬁ'ﬁggﬁ%l‘%ﬁﬁ &M QR

In one exanple, the reported CSI can then D€ prov to processor
1030 and us@édd pcereeaesibtie dambolshcas toggovidd dneas rowe kmdpmighals. Each

modul ation g . or oy ta streans. The
det erm ned codi %éiéfn Egg%gﬁégﬁr%%{ %Og‘ﬁglﬁgéc'%a%rg?lﬁghﬁg@ aﬁ‘ﬁé‘W’d’é&” tBe
t ranscei ver sndl@2ggiay toquaidd zabidnehngiad suittble fontrdmingssioh bagsMisgoons

to receiver system 1050. Additionally and/or alternatiyvely, the

report ed CSICE%:/%1 g lr)rA]ewa%g}f%% 6’?0618&%&? g“%@%@”t t&“@‘éeﬁ‘?f%\[@\é@ﬁ?‘tﬁ&islont can

control s forhéiXcatahanipedRensdrankaisd 180sh hosubh MR 0§REERYy, 1020. In

anot her exag@?(g CSlI and/or, other information processed by RX data
ba b

processor 1 n el ERTHEE MG 2aotar Pt die troamiter omgigiatad simels can
exanpl e, progesstd Q3Qiat sfstANseHotdyev, aﬁveﬁhé‘smﬁ%QéL@lr f 1B5RCass Perc?ii?%lg 0

at receiver system 1050 direct operation at their respective sys
Addi ti onal | yighatdipst §ach emtenng 1052 aarsthen beprosiisd wmespdity cardsorbrenr )54 0172

A e e

recei ver sy$§eemobos0,a respetiogseqived eizailndgitiee e icouditodRigdas! to provide
samples, and then processes the samples to provide a corresponding “received” symbol
strcam. An RX MIMO/data processor 1060 can then rcceive and process the Ny
received symbol streams from Ny transceivers 1054 based on a particular receiver
processing technique to provide Ny “detected” symbol streams. In one example, each
detected symbol stream can include symbols that are estimates of the modulation
symbols transmitted for the corresponding data stream. RX processor 1060 can then
process each symbol stream at least in part by demodulating, deinterleaving, and
decoding each detected symbol stream to recover traffic data for a corresponding data
stream. Thus, the processing by RX processor 1060 can be complementary to that

performed by TX MIMO processor 1020 and TX data processor 1014 at transmitter

system 1010. RX processor 1060 can additionally provide processed symbol streams to
a data sink 1064,



28 used to process the NR received signhals to detect the NT
transmtted synbol streans. These receiver processing techni ques can
i ncl ude spwioizabs/EmIsspace-ti ne recei ver processing techromuesyoedzs<h
can also be referred to as equalization techniques, and/or
"successive nulling/equalization and interference cancell ation”

recei ver processing techni ques, which cah also be referred to as
"successive interference cancellation" or "successive cancellation”
recei ver processing techniques. [0087]Fig. 11 illustrates an

appar at us 120084 hat C 0ofddbriah@Syit GRSGHIS tRrch@dnel RERIHEOSRinSk It abSted
(e.qg., refere gnals 36) and resources used in cqonnection
therewith. 1W Ptoa @&ﬁﬁ@bb%ﬁ%@tqmﬁfeﬁ%ﬁ%W@%@wwﬂilq IeeRiYSEat ed

as incl udi nggfudnsdviep! 'Ibarlals brag oth"alth)H 1584 brReh el Cnl ﬁ?ﬁ] 8 hepé@%ﬁla{eh at

represent functions inplenmen by a processor, software
conbi nat i on a@h@weé‘fdd(’f@nglly, @rmmvﬁce)l06%@3%31@&;198@1@@clwanellwéaractenstlcs

i mpl ement ed s'uéh %%Qar&l ak-tr?%o*?s%%%gﬁt&lfé@ e%a]t@f @Qﬂé) rfﬂga”%e@?ed

suitable network entit I'ncl ude a nodul erm ni ng
a nunber of Sb/méqlssmeamanﬁférpmssutiGGOmenitIpeq)mc/e:lelest(lmatgd phqilﬁdél camatterstics
104 a nodyle 1104 f ustin ragsm t ut

res)pect ive # Y SRS ﬁ{'?gng‘ggnefe&‘%ﬁﬁaﬁgrﬁ‘%cﬁsgh\fgo arlgjf}eP@ﬁ%Sémy 1gAsPs, a
modul e 1106 flilicr @efifeindstigat roequeegaatdigv SSIROMr Mdlsdterh e RIJAEs0F070 can
reference signals transmtted y respective cells or_ cell groups

assi gning r ég%lé%?\“%g‘?%%}ﬁ@ﬁdy i CED. Phish CHsFERTISG e farnptan gegblailsred

on their conkesRangiitGios Bhk sndér 5tk eidEORSstreARd T%&I%Hh&wlajc‘&f?ﬁcﬁ{de
transmtting reference signals based on respective assignnents for

power and f refremels: he sperrinsSNROGBBLRI ¢in then el tregsssed bps Tahdapparatars
1200 that fagis ikd, d'l%@rgbédl &L 1088, c%gldi@iOnﬁ%qytra%gc:eg/ei‘s @52%%1&0*@104

in system 100) from erence sighal T's rece tus
1200 can be 10api ardeirnediticd backUB tjaesngitter systemrlil dualn @BBjpn andbtosovaredOher

bl 1202 b
"t or mat i on] por e b 1087 eSEnRY i Dl SR LS aEeSed BTG "

frequency shrdcesout®lisi zed for reference signals at respective ceI | s,
i nal froma cell over_ a set

a nodul e 1204 r receivi reference s ) )

of fr equencgoquégour ce é{%g‘a’étg%?fqu’%}e@é@éé %%frmf"%}léfﬁ?q fighahpirem seeiver hat
transmitt ed spdien 1 B5RSANER tirgRRled Y A6@ANAN DAY céﬁtﬁnénre% B E UL S
on which the reference signal was received with the obtained

frequency s HP‘F“P@“MF‘?)@SQP‘FWOQL%&@U 04, and percstsedbly ¢ Ré(tdatfﬁﬁlero%ﬁmdﬂ@ to

e Loar oL ey e S B S LA

and/ or met heatsthar be pmidemreﬁtsmn 18Yf andarse] to d2&rmine data rates as well as
coding and modulation schemes to be used for one or more data streams. The
determined coding and modulation schemes can then be provided to transceivers 1022
for quantization and/or use in later transmissions to receiver system 1050. Additionally
and/or alternatively, the reported CSI can be used by processor 1030 to generate various
controls for TX data processor 1014 and TX MIMO processor 1020. In another
example, CSI and/or other information processed by RX data processor 1042 can be
provided to a data sink 1044,
[0086] In one example, processor 1030 at transmitter system 1010 and processor
1070 at receiver system 1050 direct operation at their respective systems, Additionally,
memory 1032 at transmitter system 1010 and memory 1072 at receiver system 1050 can

provide storage for program codes and data used by processors 1030 and 1670,

respectively. Further, at receiver system 1050, various processing techniques can be



firmvare, m ddl eware or m crocode, program code or code segnents,
they can be stored in a machine-readabl e medium such as a storage
conponent . wa oesds7ssegnent can represent a procedure, a Faimgs200/083285
subprogram a program a routine, a subroutine, a nodule, a software
package, a class, or any conbination of instructions, data
structures, or programstatements. A code segment can be coupled to
anot her code segnent or a hardware circuit by passing and/or
receiving information, data, argunents, paraneters, or nenory

contents. | nieat wwalddEs theVp wWRRtS sighdd @nRicef the N 8h@mi®ddCsynbalstRems.
passed, forwarded, .or transmtted using %gé sui tabl e means i ncl udi ng
menory sharings® rﬁ‘é’é‘é‘ﬁé@cﬁﬁé‘@l {HNIGUEK R prhedsisagial fet SRBSKRIME BS8INFS si on,

etc. [0090] 'f:@&e?su%otteéﬁ’f@cfu%s lv&m&@aﬁmsa% BfFerrddB at @@ﬂgkagfragzecqﬁﬁés Deoh:

herein can be inplenented ‘Wi th nodules (e.qg. ncti ons,
and so on) tHgeesEemBiinsichenlizuintang Nﬁeltﬂ@@my‘ﬁ pﬁimllﬁeme reveivipossfingar e

codes can b Qe&hﬂb&d v&}bﬂ) @Hglsé{ Byfgfc%rﬁedQQE% &S %&E\%qnt%}(felgflge Q ﬁ?e?l%ﬁ?n”-rh €

menory unit can be inp enen e processor
t he pr ocessosuccesswmwm:hli@taméractewelamodmesmg)wuhmqmeat| veI y coupl ed to the

i i is known in 0091] What. h
beon descri bE bove: FRer habETakSsas s T aromgib e aebdtrton oty
is, of coursefricnod simb.@l,eef’é@n?ﬁﬁ@faisbﬁGﬁélﬂrrh’sfoﬁ%@@@deﬁ grbl:&m@&ﬁh' nation
t hodol ogi rposes. o escribing t
G TN SR
recogni ze t HatctioR Bidck, WHedh c‘éﬁ'ﬁ@'ﬂ%ﬁﬁbr&ﬂ@lo@l&qu@ P?@:‘stesﬁttﬁlﬁaﬁmg)fmﬁ{@ﬁén?

aspects are_possible. Accor di ngly, the describ ects are 1 ntended
to embrace A&VI2 DEYUEHORISPEVEIE] QTrﬂsCOITﬂPBGIIW @atepﬁh’sg ,af“ndlwaﬁr)l ésﬂ?pmfslsmﬂﬂcan

rall wihinbhgpRRbltd i oRRRE O bhPS.ARPEAGYS) AbIR: sulliTIL DELINY ©

to the extent t term I's used in el rthe”e |
descri pti on edfitythécal iatlnds 2 modile f 2o éetcmtlmngledumbermé tiamhiti|itat@as N a

"t or br ot e Gt Rhi oy PR T ARl PRSI GOPEN R A et pover

Fur t her nor e ptitited Hyeespedtoe traagmiy setehnan foe ltﬁah@ﬁlsﬁ&lﬁofd@ﬁeﬂ:lnb@%%ﬁ%s & flotileOn
" non- sive_ or

%rEFf Rue N(C:5| ?—'ng?f'i\f?ti{ﬁ*?m ‘i%%%é)‘ﬁ@‘?cﬁf ﬂmm@ﬂp Kingelohiséerense signple fransanitted

conmmuni cat i 69 resh@EiveIBIRGT cell groups by assigning respective frequency shifts to the
respective signals based on their corresponding cells or cell groups, and a module 1108
for transmitting reference signals based on respective assignments for power and
frequency resources.
[0088] Fig. 12 illustrates an apparatus 1200 that facilitates identification of a
cell (e.g., a sector 104 in system 100) from which a reference signal is received.
Apparatus 1200 can be implemented in a UE (e.g., a terminai 250) and/or another
suitable network entity and can include a module 1202 for obtaining information from
one or more synchronization signals regarding frequency shifts utilized for reference
signals at respective cells, a module 1204 for receiving a reference signal from a cell
over a set of frequency resources, and a module 1206 for identifying a cell that
transmitted the reference signal by comparing the frequency resources on which the
reference signal was received with the obtained frequency shifts,
[0089] It is to be understood that the aspects described herein can be
implemented by hardware, software, firmware, middleware, microcode, or any

combination thereof. When the systems and/or methods are implemented in software,



determ ning a set of subcarriers assigned to a cell from anong a
plurality of sets of subcarriers available for assignnent to cells,
wher ei n t heooeysbdosy of sets of subcarriers are shift ad1/ws2007/083265
frequency; generating a reference signal for transm ssion on
the set of subcarriers assigned to the cell, wherein the set of
subcarriers includes a plurality of sub8@ts of subcarriers, and
wherein the cell includes at |east one antenna, with each antenna
utilizing one subset of subcarriers for the reference signal in each

symbol peri didtmwargfiiddiewdre of i@s@delersdignabdd & codangniehts abeyadid be stored
utilizing at, | east. two i bsets of subcarriers armntg the plurality of

subsets of SHBCKCHPEFLdphie Mefigh sl 28 g MoFEe SRPPYKar %ﬁ%de segment can

transm tti ngepB@nf @ﬁl@&@iﬁ?@a%rﬁzﬁ@ﬂ aQMbﬂlbé‘ral%eérhrogﬁn{ heo iR, @Jubroutme a
subcarriers assigned to the cell as clainmed in

claim1, wheRedul  peftwet ergkes. aglasner Wé@nﬂmaéﬁmﬁhﬁglmh@ dase stmcturesh
t he
subcarriers &%ﬁi_ﬁ%ﬁﬁ%ggteﬁuo\g@ez%%}ié f%g'%ﬁpcaﬁ% llfﬂ?éld to ragcgc?&#chag% #g@enp&

cell. as c In c a
i ncl udi ng: haldWﬁl’@@TﬁdU@b’ipﬁﬂgﬂI‘@ mdiontdchiumgsnibmenion] &, orguokenid gazaninyers,he

cell on subcarrier ansmt the re er nce signal . 4. The
met hod as cl a m fcon ng.sl r#@l A5 FEY %ﬁé’?lafnﬁ g?tﬁg‘gc CHeRT PSAdng a
plurality offomdadbﬁnmtn@mheﬂaﬂasmg'an;t figtalgle rleatsdndlding Blemboryadhafihd, hich@ige
the reference s%% niformy distributing transmt power

utilized forP®Y ?%F%E?Sélﬁgd?e“f’?i HARYESHE 8<si gnal at the cel | anong
the pluralitigom] transsidsoMaeingtemendidion, 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 memeory 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.

[0091] What has been described above includes examples of one or more
aspects. It is, of course, not possible to describe every conceivable combination of
components or methodologies for purposes of describing the aforementioned aspects,
but one of ordinary skill in the art can recognize that many further combinations and
permutations of various aspects are possible. Accordingly, the described aspects are
intended to embrace all such alterations, modifications and variations that fall within the
spirit and scope of the appended claims. Furthermore, to the extent that the term
“includes” is used in either the detailed description or the claims, such term is intended
to be inclusive in a manner similar to the term “comprising” as “comprising” is
interpreted when employed as a transitional word in a claim. Furthermore, the term
“or” as used in either the detailed description or the claims is meant to be a “non-

exclusive or.”



applying an offset to transmt power utilized for transm ssion of the
reference signal at the cell such that a power level utilized for
reference signal transmssion is hig than a power |evel used for
data transm ssion at the cell. 6. The nethod as clainmed in any
one of claims 1 to 5, further including transmtting one or nore
synchroni zati on codes providing information regarding the set of
subcarriers assigned to the cell. 7. An apparatus for wreless
comuni cati on, including: means for determ ning a set of
subcarriers assigned to a cell fromanong a plurality of sets of

subcarriers available for assignnent to cells, wherein the plurality
of. sets of %&M&MW@TW@NMéﬁﬁMWS means for -
generating a reference signal for transm ssion on the set of

subcarriers assjgneg n{eq,oghﬁmkés,meﬁ,@th SGiftudmet of subcarriers
includes a plurality of subsets of subcarri V\/nereln t he cell

i ncl udes at | ed&rypies ast einbrarifiser sty aéfﬁf@?fﬂémﬁﬁglaiﬂ"f? WYOISHe subset

of subcar r pegseafifdfs AARbE ErafsaRMment 3 @NakvhbaineRCILrSHERkis pRYbAE eisn
which the reference signal is transmtted and utilizing at |east two

subset s of A&aHEPfEIE S ong the plurality of subsets of subcarriers
in different sy, étm@@i*éfé}@lﬁze sigidlfor transmisETBREYSInE QF oftstiBSiBls bisigRg tohe

ref erence signa the c on the c ers, assi dto
the cel | LB whbiniareie PP BFdS 2 eBRBAT SErai SieAEr I hg:
recei vi ng ahkRheHeant MoRilddRakast srRAhtBnnaSlitly caciihtenna utthﬂ@&r&lsﬁﬂsﬂgf t he
reference signal from a set of subcarr ers SSIHﬁhgﬁfﬁ%the .ce f or

transni ssi SYPCRTeE fe teaFRPRs cignal ingash YA @FEs FCRRIBE ltsrl ers
i ncl udes atrﬁrlasuneédlaﬁd/umzmg ubmtszo@dbsamﬁufcaﬂriersamo@tﬁb mihelitgbfsubdes cel |
i ncl udes at ast, onﬁ ?ntenng §$ gch antenna utilizing one subset
of subcarri E? cariges LTt WPBNPEIWSFRAl i n each symbol period in -
whi ch the ref eremeniutigdraticlescelsigan Stk eDonahdsetdfisbicatiag asalgnddaast two

subsets of subcarriers anong the plurality of subsets of subcarriers
in differef®%nbol peri ods.

2. The method as claimed in claim |, wherein the determining includes
determining the set of subcarriers assigned to the cell based on a cell identity (D) of the

cell,

3 The method as claimed in claim 1 or 2, further including:
conducting discontinuous transmission of data by the cell on subcairiers used to

transmit the reference signal.

4, The method as claimed in claim §, 2 or 3 further including:

identifying a plurality of transmit antennas at the cell to use for transmitting the
reference signal; and

uniformly distributing transmit power utilized for transmission of the reference

signal at the cell among the plurality of transmit antennas,

5. The method as claimed in any one of claims 1 to 4, further including:



32 9. The nethod as clainmed in claim8, wherein the set of subcarriers
assigned to the cell is one of a plurality of sets of subcarriers
avail abl e for assignment to cells, ang wherein the plurality of sets
of subcarriers are shifted in frequency. 10. The method as
claimed in claim8 or 9, wherein the set of subcarriers assigned to
the cell is determ ned based on a cell identity (1D of the cell.

11. The method as clainmed in any one of clains 8 to 10, further

i ncl udi ng: receiving one or nore synchronization codes fromthe cell;
and obtaining information relating to the set of subcarriers
assigned to thapw!gahgarb@fésedomnsmheowelﬁiiﬁedfmrtrenss%abhpﬁ)tMIZ&mnm codes.

12 The el fodadi &l Al by BU8S el AliEs BhPrdhbmsdoiil her

i ncl udi ng: ermnin Pransm ssion of the
reference big@whanbyowe‘néevcbmd fprﬂataétaam!mntabthdaetﬂa transmni ssion from’
the cell; and conputing one or nore channel quality indicators
at least in part by discounting the power boost applied to the

ref erence signdl fr & osikodos cleipred inaowere ofskies lgndnighepineldding conput e

Lhe_one or MOV GG hARAE e alo:d nds At Qe providing inimal BfrefRRPd @S

claimed in any one o al s wherein t recelrving a

ref erence #iegetaf subsrrtisrtlassigepdttetiatdli ng a nunber of transnmit antennas
at the cell used for transm ssion of the reference signal at |east in
part by detecting the reference signal under one or nore hypotheses
correspondi ng tb di Ahaprerriustierayirstist commuaisstienciasidirgir at i ons. 14.

The nethod as %éynm@daé}nm% QBEF A boklig E@,;gﬁedtxeaae’ﬁ,frmm B
i ncl udi ng: perform ng coherent or non-coherent detection for the

reference SIHA oGt sHboser@Laghle T Asigpeeit drs!ls yhepin Aewlusaitt ofal
resul ts; aRgs of subcarriers are shifted in frequency;
means for generating a reference signal for transmission on the set of subcarriers
assigned to the cell, wherein the set of subcarriers includes a plurality of subsets of
subcarriers, and wherein the cell includes at least one antenna, with each antenna utilizing
one subset of subcarriers for the reference signal in each symbol period in which the
reference signal is transmitted and utilizing at least two subsets of subcarriers among the
plurality of subsets of subcarriers in different symbol perieds; and
means for transmitting the reference signal by the cell on the set of subcarriers

assigned to the cell.

8. A method for wireless communication, including:

receiving a reference signal from a cell; and

obtaining the reference signal from a set of subcarriers assigned to the cell for
transmission of the reference signal, wherein the set of subcarriers includes a plurality of
subsets of subcarriers, and wherein the cell includes at least one antenna, with each
antenna utilizing one subset of subcarriers for the reference signal in each symbol period
in which the reference signal is transmitted and utilizing at least two subsets of

subearriers among the plurality of subsets of subearriers in different symbol periods.



coherently or non-coherently conmbining the partial results. 15. An
apparatus for wreless conmunication, including: means for receiving
a reference signal froma cell; and means for obtaining the
reference signal froma set of subcartiers assigned to the cell for
transm ssion of the reference signal, wherein the set of subcarriers
includes a plurality of subsets of subcarriers, and wherein the cel

i ncludes at | east one antenna, with each antenna utilizing one subset
of subcarriers for the reference signal in each synbol period in
which the reference signal is transmtted and utilizing at |east two
subsets of sub@ar r i Ehresnegimd agclbimed il dlain Bj wheredf the sebsfstbeauiersgssimed ri er s

indiffer Sl C?one BEL ;I&Qﬁ% of sets of su%@a dnéAE Waﬁa%le%&%ssﬁ@%b &st é&ﬁ

appar atus, i nc essor to the
processor, whhent—’nem!wm qfect@o@ﬁumamee@rwhé‘w ndtepemney. f or causi ng t he
processor to inplenment the nmethod of any one of clains Ito 6 or 8 to
14. 17. A conputer readabl e mediumincluding instructions for
causi ng a conpuPer T metipidamelntmet ircizimBlood vdereimile shef seicawiprai s 1 to

6 or 8 to ldiomedto fhe diPis dé&ﬂi&ﬁ%@e@gﬁgceﬁ'ﬁeﬁ ?EIDt) bfthe &qecut es conput er

execut abl e 1'nstructions for causing a conputer to 1 nplenment the
net hod of any one of clains 1 to 6 or 8 to 14.

1}, The method as claimed in any one of claims 8 to 10, further including:
receiving one or more synchronization codes from the cell; and
obtaining information relating to the set of subcarriers assigned to the cell based

on the one or more synchronization codes.

12.  The method as claimed in any one of claims 8§ to 11, further including:

determining a power boost applied to transmission of the reference signal by the
cell in relation to data transmission from the cell; and

computing one or more channet quality indicators at least in part by discounting
the power boost applied to the reference signal from one or more power measurements

used o compute the one or more channel quality indicators.

13, The method as claimed in any one of claims 8§ to 12, wherein the receiving
a reference signal includes determining a number of transmit antennas at the cell used for
transmission of the reference signal at least in part by detecting the reference signal under

one or more hypotheses corresponding to different transmit antenna configurations.

14,  The method as claimed in any one of ¢laims 8 to 13, further including:
performing coherent or non-coherent detection for the reference signal over a
series of time periods to obtain partial results; and

coherently or non-coherently combining the partial results,

15.  An apparatus for wireless communication, including:

means for receiving a reference signal from a cell; and
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means for obtaining the reference signal from a set of subcarriers assigned to the
cell for transmission of the reference signal, wherein the set of subcarriers includes a
plurality of subsets of subcarriers, and wherein the cell includes at least one antenna, with
each antenna utilizing one subset of subcarriers for the reference signal in each symbol
period in which the reference signal is transmitted and ufilizing at least two subsets of

subcarriers among the plurality of subsets of subcarriers in different symbo] periods.

16. A wireless communications apparatus, including:
a processor; and
a memory coupled to the processor, wherein the memory stores instructions for

causing the processor to implement the method of any one of claims 1 to 6 or 8 to 14.

17. A computer readable medium including instructions for causing a

computer to implement the method of any one of claims [ to 6 or 8 to 14,

i8.  Anintegrated circuit that executes computer executable instructions for

causing a computer to implement the method of any one of claims 1 to 6 or 8 to 14,



