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

System.

1I. 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 wia 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 inchude 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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later. [0007] According to an aspect, a method for constructing a
reference si¥83l in ccording to an aspect, a method for constructing a reference signal in a

wireless communication system is described herein. The method can comprise
generating a central portion for a reference signal, the central portion spans a frequency
band that is known to a terminal to which the reference signal is to be transmitted and is
a subsct of a total system bandwidth; and generating a reference signal based on the
generated central portion such that the reference signal spans the total system
bandwidth.

[0008] Another aspect relates to a wireless communications apparatus that can
comprisc a memory that stores data relating to a system bandwidth and a subset of the
system bandwidth known to a user device. The wireless communications apparatus can
further comprise a processor configured to generate a reference signal having a common
portion centered on the subset of the system bandwidth known to the user device to
facilitate detection of the reference signal at the user device independent of the system
bandwidth.
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[0012] According to yet another aspect, a method for performing cell acquisition
in a wireless communication system is described herein. The method can comprise
identifying a known frequency band, the known frequency band is a subset of a total
system bandwidth; and detecting a reference signal that spans the total system
bandwidth at least in part by receiving a central portion of the reference signal that
spans the known frequency band.
[0013] According to a further aspect, a wireless communications apparatus 1s

described herein that can comprise a memory that stores data relating to a known subset

of a system bandwidth. The wireless communications apparatus can further comprise a
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signal can be transmitted, the identified frequency band is a subset of a total system
bandwidth; and code for causing a computer to detect a reference signal that spans the
system bandwidth and is centered on the identified frequency band.
[0016] Still another aspect relates to an integrated circuit that executes
computer-executable instructions for performing cell search in a wireless
communication system. The instructions can comprise determining a known set of
frequency resources within a system bandwidth; and receiving a reference signal that
occupies the system bandwidth at least in part by detccting a portion of the reference
signal that is centered on the known set of frequency resources.
[0017] To the accomplishment of the foregoing and related ends, one or more
embodiments comprise the features hereinafter fully described and particularly pointed
out in the claims. The following description and the annexed drawings set forth in
detail certain illustrative aspects of the disclosed embodiments. These aspects are
indicative, however, of but a few of the various ways in which the principles of various
embodiments may be employed. Further, the disclosed embodiments are intended to

include all such aspects and their equivalents.
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10022] FIGS. 5A-5B illustrate techniques for constructing and transmitting a
reference signal in accordance with various aspects.
[0023] FIGS. 6A-6C illustrate example reference signal structures that can be
utilized for cell search in accordance with various aspects.
[0024] FIG. 7 is a flow diagram of a methodology for generating and
transmitting a reference signal.
[0025] FIG. 8 is a flow diagram of a methodology for acquiring signals for cell
search in a wireless communication system.
[0026] FIGS. 9A-9C are flow diagrams of methodologies for reference signal
detection and processing.
[0027] FIG. 10 is a block diagram illustrating an example wircless
communication system in which various aspects described herein may function.
[0028] FIG. 11 is a block diagram of an apparatus that facilitates construction
and transmission of a reference signal in a wireless communication system.
[0029] FIG. 12 is a block diagram of an apparatus that facilitates acquisition of

signals for use in connection with a cell search procedure.

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
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[0031] As used in this application, the terms “component,” “module,” “system,”
and the like are intended to refer to a computer-retated 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 executable, 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).

[0032] Furthermore, various aspects are described herein in connection with a
wircless terminal and/or a base station. A wireless terminal can refer to a device
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 self contained device such as a personal digital assistant (PDA). A wircless
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 wircless 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 wircless
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 wireless terminal and the rest
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[ 0030] Vari ous aspects are now descCri
drawi ngs, 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, efc. and/or can not include all of the devices, components, modules etc.
discussed in connection with the figures. A combination of these approaches can also
be used.

[0035] Referring now to the drawings, Fig. 1 is an illustration of a wireless
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 onc or more terminals 120. By way of non-limiting cxample, a
base station 110 may be an access point, a Node B (e.g., an Evolved Node B or eNB),
and/or another appropriate network entity. Each base station 110 provides
communication coverage for a particular geographic arca 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 arcas (e.g., areas 104a, 104D,
and 104c). Each of the smaller arcas 104a, 104b, and 104c 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
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Lel ephone, L@k P IE 4 MITPIGH Go1Gb-gTIpSTSpe g heTal o] gpisteat

| ocal | oop (MEA), aStialds®@mod@m REXSONAL deli@ §iddnomSsipptdiiate(dRIAS., F@ther, a
handhel d devi ce havi ng wirel ess connecti on capability, or other
processi ng HERinee! Lonmecaryaurieriawil pol Burberpleats statiasigd 0 of ae bash

(e.g., acceggnfiRiNbht £/LiVE RImd@ a device in an access network that
communi cates over the air-interface, through one or nore sectors,

with wirel es¥3Ber ni nalnginotithieexpmple, de aysteom 1 @hernadilizas cantrebzadarchifettvween

the wirel esﬁy Eﬁf)f&ﬂ@la s?&gmtcgﬁ‘trcﬁﬁﬁm that can be coupled to one or more base stations
110 and provide coordination and control for the base stations 110. In accordance with
alternative aspects, system controller 130 may be a single network entity or a collection
of network entities. Additionally, the system 100 may utilize a distributed architecture
to allow the base stations 110 to communicate with each other as needed. In one
example, system controller 130 can additionally contain one or more connections to
multiple networks. These networks may include the Internet, other packet based
networks, and/or circuit switched voice networks that may provide information to

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



of the access network, which can include an Internet Protocol (IP)
networ k, by converting received air-interface frames to | P packets.

The base g*@&m@€%€%§o coor di nat es management of attrlbygﬁas%ﬁﬁméﬂﬁ

air interface ] Mor eover, various aspects or features described
herein can be inplenmented as a nethod, apparatus, or article of

manuf acture using standard progranm ng gnd/ or engineering techniques.
The term"article of manufacture" as used herein is intended to
enconpass a conputer program accessi bl e from any conputer-readable
devi ce, carrl or _exa
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exanpl e, a base station 110 may be an access point, a Node

an Evol ved N&dAB1GFDYNBYYSCHERDASARGIINES dldﬁwltlﬁlﬁ?éﬂ&é@mw@ﬁ‘imty.

Each base Sh@ﬁs‘rr%ﬂn%@or%&ﬁbk@%ém%%ﬂ'b@@Ethé@'&nﬁ%@ﬁﬁﬂgdh‘akné‘oltho%onal
particul ar geographic area used herein and generally 11 the

art, the teredesetl Wabshrodas) eventtlpugh Bes eresseattin ore st tiredhigrval ors
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[ 0036] To |npr%1'1 ystem capaci '8 “COoV ares corre pon
to a base s(@FDDmemmﬁcnﬁyvbemnan$Smgmnhﬂumﬂt@mmMWUmphmngﬂmhbbxmg(ﬁas
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subsyst em ( BiifngoR@tsubaone (e. AstomBesind) el peavhamehgdnenald fodulddeitar t

the term"sector"” can refer to a BTS and/or_ its coverage area

dependi ng of2tehéypigally, modulation symbols are sent in the frequency domain with OFDM and
in the time domain with SC-FDM. Additionally and/or alternatively, the system
bandwidth can be divided into one or more frequency carriers, each of which may
contain one or more subcarricrs. Systermn 100 may also utilize a combination of
multiple-access schemes, such as OFDMA and CDMA.,
[0040] In another example, base stations 110 and terminals 120 in system 100
can communicate data using one or more data channels and signaling using one or more
control channels. Data channels utilized by system 100 can be assigned to active
terminals 120 such that cach data channel is used by only one terminal at any given
time. Alternatively, data channels can be assigned to multiple terminals 120, which can
be superimposed or orthogonally scheduled on a data channel. To conserve system
resources, control channels utilized by system 100 can also be shared among multiple

terminals 120 using, for example, code division multiplexing.



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

t he cover f a BTS depending on the context in i erm
i s used. ﬁ%ﬁgﬁgﬁﬁﬁghple, sectors 104 in a cell 102 canpggm$%?ﬁ§§m%y
groups of antennas (not shown) at base station 110, where each group
of antennas is responsible for communicgtion with termnals 120 in a
portion of the cell 102. For exanple, a base station 110 serving cel
102a may have a first antenna group corresponding to sector 104a, a
second ante roup ry espondi r ector 104 hir

antenna- or oLy T ecpbi fa RO b Bk kO 200 L Bkiehs g
appr eci at edsdahdtfuhdiieonalay iouwiraspaoisndicgddogedrhenedaidamy witk vased | n
a system havi ng sectqgrized and/or_ unsectorized cells. Further, i
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are intended to fall within the scope of the hereto appended cl ai ns.
For si npl i ciifks usiigeong 8f morpyisdesscammypicatipg nieleePlher ein may refer both

to a stati OP)IOHE‘]at S €I M8 AdRRE Woh ofS adfBlt whh Aedhidlli B0 ést er&fdnVesS a

cell. [0037]In accordance with one aspect, termnals 1 may be
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mmy be an agiSE e ol8 e odhbhPe BEGRRL 00t iR so
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entity. Aterm.nal 12 be. a w.reless device, a cellular phone,

per somal *di GrEaTE wsERadn iR ot REpe SR Btefe f e e
device, or anehhetaRAR ORIdnALE0, Gedh 6 Bmidgid tshaem 200, fRfgiitma resbdRedray
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110 at any HiNZA Witetsien P8se Prndifithiveysexus) @ hidbescyaioart o can
utilize a centdnbdZ8d nBhehithgCidlc® oft¥r SIRhAYE NGhE, BYRLENE R HRbLI g
130 that can be coupled to one or nore base stations 110 and provide
coor di nat i opysém2@b rrmslal 20} canlebtabribesc pprrrictntsantidg othepnesssserydance
with alternatdve.. . r . i .
netvor k. ont Ty BT REEh R PXIRSTHART | 8 frchs? o EVealfiB B wich,
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I nternet, other packet based networks, and/or circuit sw tched voice
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anot her exanpl e, systemcontroller 130 can include or be coupled with
a schedul er v{iliese bylapsigm 20hakurten adenaenl &0 eanassining Seaipacy syngrgnigation

fromterm ngj I chul. <) b gach
i qual | eReTEEs zﬁig‘gﬂ&g’éﬁ?{%yﬁ‘ﬂng‘ﬁgé;&%%rﬁlh{agf%ﬁmﬁf S
[ 003911 n oneargrafingjuencysyditehiot GOwmenk tuhsrhisgen gnbdator candeeased as a
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transm ssions for different term%%gls 120 are rthoaon l.i zed by
transmit ti ngCTUIEAT Fush@nteicRaty ofare sten ZM Vot 4ol 2l § ERYiTEIRE §rea

di vi si on nubt Rk exxiidn 10HMser RS 1uehla I ANSMeasinANS ofi Olocslid, ipsant
termnals 120 are orthogonalized by transmtting in different
frequency sbiuandthemgenng pordisaratigansice at Uppnatipad | P RMKosgedls smlbind®wpe al so
use code di yi, 5| 1. plexi 19@%@ e ) $S1 f

mul tiple tegﬁﬁ%a %ﬁg%%hﬁgﬂéﬁpﬁ%gona‘??ﬁhﬁﬁg?ﬂﬁx%@?@g%gﬁ%ﬁgéfﬁ%%ona
codes (e.g. paksis. codes) even though they are sent in the sane tine

[0044] In another example, system parameters can be provided to terminal 250

during cell search by base station 210 vig cell search information signaling 230. This



1004011 n anot her exanpl e, base stations 110 and termnals 120 in
system 100 can comruni cate data using one or nore data channels and
si gnal i ng y§hfgo9R& or nore control channels. Data chappgks,Whidsized
by system 100 can be assigned to active termnals 120 such that each
data channel is used by only one term nal at any given tine.

Al ternatively, data channels can be assjjgned to nultiple termnals
120, which can be superinposed or orthogonally scheduled on a data
channel . To conserve system resources, control channels utilized by

ot cosgrfetd ELaESo LA AR ML Pl PRTLRRUR, ASE) 12, Becob®!
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nor e wi r el e§¥4ebmmuni Base PBRoDHE Gt G dretude paerpsIseh YHEd e dncle 2lane ¢ Bne
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such as timng,of .system 20 uency. r.esources. utili.zed within
System 200, PR RTINS P DR R RS SR BERGRE D10
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operational _in system ZOO%OOI_tP%m nal 250 _can obtain these paraneters
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and/ or ot hePY hesesledat ¢! g tuRlp 081 28 drmdi AT OB IRHP R A8 e |

search or ceajuepcqui sidsk et PRRAHEB. Mdlle aﬁ@fti%‘%g&@ﬁ@éiﬁgen@e hase

station 210. [00431lln one exarrplie, a term nal can performtimng

synchr oni zafempenant 0 Joe e oueligracorrelsaste thaadlitp i magndudiasg a cel |
acqui sitiong {cﬁﬁ%ﬂ’s‘ %l?ouE ﬁﬂﬁf%h @%@&"rﬁﬁ%ﬁ%tﬁ 'e%%h?p?iaatssﬁ%m%edbo%%@(g?iﬁ%es ’

frame and subfrane bouridaries,” broadcast channe ansm ssi on

i nterval (THR)rracomeani the syderd/ drtifaid erteltigaice ganpzreamddied so uentifyzed by
system 200. Further.  a termnal 250 ca rformfrequenc

synchr oni zatteapei By eFih She et o cuBiL THhrbi SRecdts iy ¢
search to aegtdnt @ithdud hu@Xaifpdresntian CAFtHflctdl iftslBgpnen eyietibn diptea Addanced
downlink tran MSsli%jgn sQ that it can be used as a frequency reference

for uplink FPENERICSpIGALhME % richision3ises. AgH2lgRYArich Aearesyiol ety e

ot her syst eghk®Bf MaRBLs] gélﬂetﬁte@%&ﬁ%yﬁd%info@méhirﬁ%ﬂﬂﬂa 51 oBYbIEN 4010
during cell acquisition, such as the identity of base station 210
and/ or a cefipfoppgtiing on thegydemgd parbenlas Abepsosen 229 parparaplenene of

ant enna. conf B e e p g e O e XD RSP M o
base st ati omogdl®so eysiriatedyegf, hiddgiCPlaridumatdebriEMit$)l and eclated pilotatyssedt em
[z)g?érrgtnceiﬁ gr gc(:) f,clzg e&cgrg%)@? éﬁgr{sﬁ getgegagf%ﬁon glpiligtgzgérgp rica?)r(n%g&ls,esmhsf}lsséaey@ian
networks, e.g., created by structure search using a Bayesian model score or
approximation, linear classifiers, such as support vector machines (SVMs), non-linear
classifiers, such as methods referred to as “neural network™ methodologies, fuzzy logic
methodologies, and other approaches (that perform data fusion, efc.) in accordance with
implementing various automated aspects described hereinafter.
[(0047] In accordance with another aspect, cell search information signaling 230
and/or other signals can then be received by terminal 250 vig a receiver 252, These

signals can then be provided to a processor 254 and/or an extraction component 260 to



during cell search by base station 210 via cell search information
signaling 230. This 11 signaling can include, for exanple, a primary
synchroni zati on code (PSC) 232, a second synchroni zation code (SSC)
234, a reference signal (RS) 236, and a broadcast channel (BCH) 238.
Various structures in which signaling 23 can be transmtted, as well
as various functions that signaling 230 can perform are described in
nore detail infra. [0045]Base station 210 can include a processor,

whi ch can yerk RhQRE250 1o froARENALL B0V biked of HEREeIS&NGERF N8P, In
conponent 216 to generate and prepare the cell search information
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nodel s, such as Bayesi an networks, e.g., created by structure search

usi ng a BagwanEw thpasnalde gedremeapplamainayirdhe simbrear tisleasspdi Bassd on
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accordance with various aspects. In one example, a terminal {e.g., terminal 250) can
conduct cell search procedure 300 to obtain parameters necessary for communication in
a wireless communication system. Procedure 300 can start by detecting a primary
synchronization code (PSC), as illustrated by block 302. A PSC detected at block 302
can be transmitted on, for example, a primary synchronization channe! (P-SCH).
Further, a PSC can be common to a wireless communication system or can be
individually tailored by entities in the system (e.g., base stations 210) to convey system
parameters as discussed in more detail infra. Additionally, a PSC detected as illustrated
by block 302 can be utilized to obtain rough timing information for a system, such as
OFDM symbol, slot, and subframe time boundaries and/or other suitable timing

information.



allow termnal 250 to performcell acquisition based on the received
information. In one exanple, extraction conponent 260 can extract
syst em parvagedenssid omthe cell search information 230pcifeiebysszer
allowing termnal 250 to becone operational in system 200. Further,
processor 254 and/or extraction conponent 260 can interact with
menory 256. Additionally and/or alternalively, termnal 250 can
further include an Al conponent (not shown) that can operate in a
simlar manner to AT conponent 220 at base station 210 to facilitate

aut onat i on Fdosopr M nabne2krsd RRABLFXdEcaeth ANEABPRNBIREK 260 a G&dndary
further include a detection conponent 262, which can determ ne
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channel at blocks 306 and 308. For example, a PSC and/or SSC can be configured to

include information regarding a number of transmit antennas present at a cell from



[ 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,
L6 Mz, 2y8oMifisrsh Miz, 10 Mz, 15 Mz, 20 Mz, etc.) pchiifonbia
allow a termnal to perforn1ce|| acquisition irrespective of a
bandw dt h used by the system signals in procedure 300 can be
transmtted over a common frequency band that 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 opmigkg: QARINE %&nlk&oﬁﬁhh@eﬁﬁg@é JACRy W sﬁéha?&%%@r@é@eﬁ
a PSC and/ or SSC detected at blocks 302 and 304 of cell sear
procedure 368icsafpibe twentit uc tiebmited inglseidutteyse Emeiand Geqrebiobrsedon

order to ai r.mal r.ef. i

br oadcast cﬁgﬁhﬁ%‘ﬁ%mﬁﬂﬁf{ aﬂg%%g gg%ggus §r§g§nal f\gcordm%%c{( nowé7d§re of
SSC can be dmmﬁmgmr@fdlahmnt amhmrdeua;aﬂft@nmtmuhc feégal’[dﬂlsr@alaplmtﬂ)ler:ekﬂﬁg
transmt anthenﬁta gr at, a cell. from ﬁ 4 whi cg}ltlhe codes are .

Lr ansn ¢t edBOTFCGRE S BHreloN & Grupehio ied YRS EY U FITERP S LN es
of pilot tongscfeRate AfMl o ANt deadibd) 1afos@btidatiLEiAg hBmbé 8 tafihit
frequency based on the nunber of transmt antennas used to transm t

t he si gnal . 2eEGP @IS anberdrshin e dge we/of REC by rpingdhe timg fcaiien efftinas
used to tr a%mn a N8 ﬂra?rfce{rfr?lﬁg ng?ﬁﬁ’r!e ugséd Rk at[’gcra%&%l gS@ga ?}6? by any
reference signal can allow a nal to use the energy o e pilot
t ones pr esentici gpprdpeiatcahansnce signal to aid in its detection.

I nf ormati on rdi ng,n c d in
a PSC and/ old"ggf: by v%ﬁ %ﬁ% £ )g mptlé %%F@oat@g{%?gﬁeg?‘ P %@é@uw? ﬁ%}% gr adi o
frame, varyinignatiseggerae amecet of scatoRIEvahty @lng:SdiaBdk gy, abyseanmyion

ot her appropriate.neans. [0054] As anot her exa PSC d/or SSC
o be. oont Pl BGPSE Sisuty I Arornaton U gar ey hgt Mo Roah 1o emior s
served by abg@inviBipldNedesiB: (RicPivisicn RaBploxinal(COM)3d Marc Bﬁhfa %ﬁ@’ﬂﬁ@equency
signals for sectors within a cell served by a Node B can, for

exanpl e, besOHEpIEREErEdmAY et 1B 118hs ﬁf ¥RGTOFS $51 ¥R DK g Nadom Prics to

share tine andéRh offEx?&H%H&:Vmgn%ﬁ&ﬂragﬁﬁona-ﬁg‘?&lﬁifo% @ete&ﬂﬂ‘ﬂcﬁgﬂl@dn@é hRGe
nunber of sectors served Erlor det ecti on

ref erence sp@mmlc clsfﬁlr@ﬁmnmaarrhng e nnpbe\oé S@éqr@@trv@ﬁaymelﬂtmrﬁram I n
| f. b
one exanp e pm eng{ia gﬁ%%c T %%‘?; an‘{]?‘or Ert%:nf%?rﬁ&t%ﬁﬁc@a%ﬁ(%%e y a

Node B can rnto a Inasim
i nformati onnmelyfaro(ﬂ'tmlgamit‘mtmahmacoﬁ transmt antennas at a cell.

banaw dth CHIBE. enbebuB Mo e Bete ol B e SReir e gV E b Eh oan

system can bec@bBarbl Ritdf Ps@aﬁ@fm SET.UNARE ekathile,pl sgstoanrabetdpable of
consequently, a. term nal performng cell acquisitjion via procedure

300 may not OPHEHIRAHG ‘B%‘“al\ﬁzé’ﬁ“éd‘ﬁfﬂhﬁ HEMSARTENY ot 1Bl RsyeEmiBy call syst em
Because of aéuu%mﬁ Ffrocste 30®rlﬁie{yq{ot afifgl b@%wm A @haw& ShIBAdS

can be transmtted on a common frequency band for cell acquisiti on
However, if apyftannBedanse qfélgar?di% S§¢saralinrisshet v lorchuissiop sigualelean Ysr i or

Z3e?eﬁfﬁﬁ b oainifed ST LG SRy ARGER oAl AIRAMIGA kB0, FiBAhdion
r ef e[) enge 3 :@ﬁ;ﬁﬁﬂu@ amdmdmn@\gmrs] p??mﬁ mnolhaminfebnc;rﬁf abefermdfesigbﬂl end/ar
W
e rnan ¢ el XA of e OB of RN A b e R o8 Mk B ¥

reference s rcgmahceatgdu/ala randyoothd tb&&tloash@ﬁmﬁl canVil rGdtcGale tb asdlbdndivhitd ast er
and nore ef ectl ve cell acquisitio <ﬂ rSC and/ or SSC fan be
confi gured PEOPR A GEPIFLHPIGY DB RiCEt PAIIHON 2 8 255 twaozsygfp&mﬂon

Al ternati velyy béchane Wt Ghlinfabnhga $PeGtth@Aighh ! Hdfdr BrdadfiSechafnd, which
whet her the system bandw dth is _|ess
can result in faster and more effective cell acquisition. A PSC and/or SSC can be
configured to provide a precise bandwidth utilized by the system. Alternatively, a

bandwidth can be specified within a range (e.g., whether the system bandwidth is less



15 than, equal to, or greater than a reference bandw dth).

I nformati on regardi ng system bandwi dth can be enbedded into a PSC
and/ or SS&a moogvosken | ar manner to information regardi ngectaansmstiey
antennas and/or sectors served by a Node B. Further, techniques for
transmtting a reference signal for various system bandw dth and
synchroni zati on code configurations arelsdescribed in nore detail
infi-a. [0056]Fig. 4 illustrates an exanple transm ssion structure
400 that can be utilized to transmt synchronization codes (e.g., PSC

232 and SSCihds4qudiNo,or\Widalk @86 aGORTEHEY Kl dth)S Wb @IHiOR rébardiSySbem
200). Transm ssion structure 400 illustrates an exanple structure for

a downl i nk P¥dedth san begpbegded inta 4 BXdandipr Sk lﬁélsé%léal CBRRTITP EdeimsHon
system As id hﬂdﬁ{grt%gqul@me&xa@Hﬁ&/ws%cré%ew@dB RRJEAN Ftaﬁhé}r{eé‘fﬁﬂﬁgsﬁr? a

a
seri es of slotsmtlrre one or nore of %can be used for
transmi ssi ohawnitsing ﬁa¢fp1f¢gceaﬂmabfor wgquedy&ﬂm bandwidth aed gsseaivphigatica code

cyclic prefj wn dﬂﬁe%ep%@g%%m&%tﬁg’@’éni cation systemto mtigate

interference r can term ned by a term nal
during cell {(Eléér ch bakigt ii)lrnstranés@mrmampiﬂ trpmso ssitencs tiuntucen@ Oahat e e

Structure bt GoBr Rt bR IE0c e [ 20 CLT Y SR & picles

| ocati ons i BorhinGBicitidn\Whiteh (ag Ps%@teambowﬁaﬁmsm $tFRASEIG( i@ dstratdd an
accordance with one aspect, |, ess correspondi.ng PSC and SSC

sequences aF’é’mI%f"cﬁ’t%H‘“*cf%ééIOWHluil‘i fsEngihet p bg u@%‘? in g wgSles eI Caan
det ect ed CO%E&NA%U'»A&M?&E Ws%uﬁﬁg a9, ARRASH TLLAHENCR s@lsres%frs%%‘{%lt

constraints ‘can exi st on yp sequence t hat can be used for
SSC and, t hémef@eer mewe @ﬂmhlﬁiuméxe ustd igF frﬁ@ne&ston@@@gsdqlg@nd/@s sharegitdatsan

be utilized

e it o 2 RSP ol pRACYL B, RIS AR Ry TS Bl
nunber of Sﬁ‘ﬁr&e@me nselsing dolneOED M danéd detedmihal gy 4 reanmm ABsing nell search
t t t | h t de t S mts,th
unber of 6ot BhBRE0h b RLHE St Sefer R St i rien
[0058] I n aceaerfdardBusdatell bgnethier 446pect, in a synchronous system

transm ssion structure 400 n_be replicated fromcel|l to cell
Therefore, 1%5Bsc andBsry Sl gees e pram e?fffiaffaélowaﬁ@iedpévm%%sc

PSCs t hat ahikd sdecapimrASmiReSh &b%é)ﬂdhr?e@%xﬁ)bn@%ﬁﬁ&t &8kds2ohBdponding PSC
experience a "single frequency network” (SFN) c hannel. As a result, a

m smat ch cafbeSprayeises petegasd ctqﬁéqudﬁa%@d&feqvﬁ@neeﬁi$c st bF etes

and the cel l: lfépequQ N5if Df‘$| Zel%@z&%ﬁﬁa@refe@n%e X%% 915’1? C Jtijsg[raﬁ'nlts &ﬁt ﬁfénozp

technlques can ut'i or- exa e non-coherentl Yy

det ect ed sugipe bhstyuowe itles ponis usgd %ma SSCheottd, thsmﬂ:ne \A0 the number of different

2008/ 057899Egglsyc}%%ggaglti%?ggn%e utilized. In general, it should be appreciated that a
transmission structurc that allows cohcrent detection of SSC cnables a large number of
SS8C sequences to be utilized, while a transmission structure that allows only non-
coherent detection of SSC limits the number of SSC sequences that can be utilized to a
small number.
[0058] In accordance with another aspect, in a synchronous system,
transmission structure 400 can be replicated from cell to cell. Therefore, if PSC and
SSC locations within a radio frame are fixed, PSCs that are the same as those utilized by
other cells can experience a “single frequency network” (SFN) channel. As aresult, a
mismatch can be present between the phase of the cell-specific SSC and the cell

common-PSC. Because of this, various signal detection techniques can be utilized. For

example, a SSC can be non-coherently detected such that corresponding PSC is not used



16 for detection of the SSC. Additionally and/or alternatively,

mul ti ple PSCs can be used in the system as opposed to a single common
PSC. [ 005 Mbdobogedoer ence to Figs. 5A-5B, various techptgussodeBasr
constructing and transmtting a reference signal (e.g., RS 236) are
illustrated by way of diagranms 510- 560. It should be appreciated

t hat di agrans 510-560 are provided nerelgy for illustrative purposes
and are not drawn to scale. Further, no specific proportions between
bandw dths illustrated by diagrams 510-560 are intended to be
conveyed, ek hefc@nRiriued $d0) Rfdilimy Gh /Jaﬁ/alteirfaﬁ%l%,hﬁulﬁﬁle@’EC‘!@axﬁBeﬁ%@d of
objects illustrated in diagrans 510- 560. [0060]1n accordance w th
one aspect , indhagystam S1@ppsedrp g singla cpinmestPbat es a cel | search

bandw dt h t an best FANSHL S$ 9N ? ( )
as conpared kbt?btgg]tche ov\gﬁglﬁ:%e%ggnecf\%vi%ghg%ﬁ ﬁéQ%O;agfegg@%%gnfﬁ%%ﬁ% cﬁg i
syst em (e. giranssysine mr@&ofhed signah{egh, RN PSLE illsstitatcd vy mvratytod diagtams G e-

oper at  on' | Aokt oL SRR B s B P T Pl A RRE e pteasve
devi ce (UE) ]P;m@ysl.es@ﬁd hrBinbi tar_law?ftcb@la?mnﬂh@,fqotépeciﬂ@ﬁﬁp@)ﬂbhs ?w?éﬁe ]
23 ven UE Peitih et o isrpst D ROV O Cptse i e
transmtt edeﬂi{féftly%r@ﬁf)l@diﬂl% o8l dhe S@ANCRIBAM AN uMatcllih Babhakedoi n
di agram 510, the PSC can be centrally positioned in the system
bandwi dt h ad@l.can occupy a bandwi dth of a size that is sufficient to
ensure supp irres LV : i fo bk y .

00617 S mi 1 60l "oy DRGbbBBL WA nORRRN! b halfls1b AEREYEA Mlktmigs ool
prior to deseothiltendeidtiathrisfebensd fei tgmahissisn bf 4 BSC (ag.eBS@R3Blasck 306
of procedure 300, a .UE can again.utilize the common cell search.
bancwi dth {67 RBEEETOR Bt e FET S Eaes GRS Spprer

obt ai n i nf ocomtih eMichehePIO G tadsthittled.NTh cvd @xdrhiEaUeEICy wi¥RE Yot hadatien
and/ or other system paraneters froma PSC alg}j/,gr SSC at pl ocks
302-304 of PRETREUE 9Bt WhEHPR YRR bPEHEESNeS B &td BRal i n
the system c{iligmbd dBRYe QT thay Rk ilguIBWR LRl ottt lda RRNMAL rat
the time a reference signal i's to be detected unless system'bandw dth
i nf or mat i onfacgitye sviid el peuisinpsmigney foet tste sivapwdyiemot perepiee

signal s aresﬁién‘?gaan‘ég{}mcﬂgﬁ]ﬁs%iaiH@:‘%Qmérfl"ite@o LrJé%QfaﬁM%élFé’QaRﬂ%QM\ﬁ hfh. tQ

span the entire aresult, a can be required to test
mul ti pl e hypbishesesn dagrarespdritk PIC tan passirdblyeosyisteainm bzngvicuitbasdwidth
detect the reJerence Si n?I.if it

bl o

. ot re.of the system .
bandwi dt h_peibf SR e okt G o s SuPhe spestizg ofe

const r uct edtheldndwideh dfaindis@diin- agnosti ¢ manner such that it contains
a conmmon centr portjon in a predeterm ned frequency band regardless
of the sys_tﬁ(?ﬁﬁﬁandw oty lsoh St D0 VS iPTHNRILE PR P B Oe
si gnal defi gagctfoRlor b REcRMES ddral &ﬁﬂg%Mﬁ%EQt Blbcit 58 Spsd@MMBHNAUE can

requi ri ng know edge of said bandw . ) )
again utilize the common cell search bandwidth for detection of the reference signal.

While a UE can obtain information relating to timing and frequency synchronization
and/or other system parameters from a PSC and/or SSC at blocks 302-304 of procedure
300 to enable the UE to become operational in the system, the UE may still not be
aware of the system bandwidth at the time a reference signal is to be detected unless
system bandwidth information is provided in the PSC and/or SSC. However, reference
signals are often uniquely defined for a given system bandwidth to span the entire
bandwidth. As a result, a UE can be required to test multiple hypotheses corresponding
to possible system bandwidths to detect the reference signal if it is not aware of the

system bandwidth prior to detection, Accordingly, a reference signal can be constructed



[ 0062] Di agram 520 il lustrates one technique that can be utilized to
construct a reference signal that is independent to system bandw dth
in accordwggggmg—;bggvarl ous aspects when bandw dt h i nf opaBigkRR8s3260 0t
provi ded prior to transm ssion of the reference signal. As
illustrated by diagram 520, a conmon portion of a reference signal
can be built as a two-dinmensional matripg in tinme and frequency. This
portion, which can also be referred to as a "periodic block"” or any
ot her suitable nonenclature, can then be centered at a common cell
sear ch bandw d¢RqahRkn Eé}f%s%ﬁ%ﬁ{& s cff A4 ¥ lcBRink ldlcbltﬁn'bﬁtCQQra'l Bor@lb@g{@m
520, the reference si can en be transmtte eating

common per i DgHeeiyinrekit egmempqua@1qgwélqswféhfe%@@rrsbagﬁmdﬂsplghéomgméo g}é& em
bandwi dt h. LAORRLA I8t8akIsweh Vicrtl ABE 9301 bhidAIARE 87 Q00hRhow:

t echni que that can I"'Ized to construct a reference |gna

bandw dt h-ag:quisitngcknmhdgeroﬁm@rbabfawdw dth information is not knovvn to

a UE prior ferenge si AsHIustrat

530, 5 bandi4Ph. | AR ES b Rsp B i KL kar e SRR
built as a RferchcaBigulanalis ideFendent b dykim lﬁﬂ&vn‘dfkaquem&'ana@dqtﬁemﬁcﬁfsed
at a common cel l dth in a sim| manner to . that
illustrat eda%PﬁCtél?”z éﬂﬂ%ﬁgﬂ %@ﬂaﬁo’éﬁt‘@hgﬁ‘%‘ﬁ‘%‘? BUGY B EFPYHHY hor t he
common port | ek sIé\@ raf L ENER by MM m 520, 8%BARMn HBRIh OF 8 raReccSi @Al
such that it spans the system bandw dt h. By usi ng the techni ques

i |lustrat edC%ydeJualg?Sem%vos@owamwi mafrixgn tima and figgrene o nl leg perken, which
reference spgnal, lﬁ'xéféﬁ]%d tdhs ¢ ”613‘?6‘131?81”'01 %%% n&éﬁ%‘ﬁ&%&%& &AN

appear the sane to a regar ess ) system
[ 0064] Si m | gehpe Ctﬁlffgcd 8B qohlmmtqeatsees*chlwhmchiuﬁs tifeqty stemn gtsrfudliarng and

transmttin a.le nce I,'ntheeent t. co t.e or par
bandwi dt b 1 PGFHE FofrtrEn S pBUR bt St 67 wbbPLrEBMRy G SRRl ™
detection. temace pettainciEdos dubh daethas@achce stinagypans thdBysidnl bstdnvaties a
scenari o wh conpl efe bandwidth information is provided to a UE
prior to " otfahce s.%'ﬁf‘épdtafé Settpa o ioyes 4polyS eohinge hak @R BRce
signal can §ﬂ?%dttch€0n§ﬂ1ﬁdt%@ef@ﬁéﬁ@@ﬁ%rﬁaiﬁcﬁvﬁaqg\pldm -ideltte M WhaDhdh BeiIdHE
to test bandw dt h hypot heses d o the fact that the UE already has

conpl ete kné\ﬁmté’a@@n oot leoveyierdik pasidos demancestapas]crgctian. nAs jusrajed by
di agranms 55 0 i a
scenario anlrd ? %g%dtd:‘tzﬁﬁtﬁg%% ﬁgﬁ‘ﬂl orftﬁg?f}agﬁ@élks@%% ovi c?q%(llﬁgaq -
18 prior t odm@fnelpad@@tlsx gribthe daitfehérep ancﬂ:mnt@e@hml comnnzonlgell geanctbe
inforned th m_bandwi. LV, n

rel ation toggéldbwén %}’3% Ilra Ea%lmnef ﬂrtggtﬁo‘f ‘é‘r‘a CP i dﬁ‘ L% as‘r?ﬂe@ﬁ%? tcnsm%ns e
syst em bandut giokides fdxelsesmnhﬁmn ]ﬁdmmb@thﬁlwc&trénce auggzﬂ td brpasth dledefemnce

ref erence si I e centered o C n cell search f eque

band and-t  SRa s i e Crf R hE oy BN Y e s S BhG ot RO gk
Q herw se, ifagtaiR 53y3kem Piansi LioitidrSofIh@RERdnct Eigﬂal%lac@dmai cobndon@ll
threshold, the UE can infer that the system bandwi dth is at |east as

| arge as t h&eardriesHency bapg eaarapengithe samp o bHRdagadpssod mgeen handsndhd
can be usedfigly T ansheshorkiefse Mt &hSLARREShonRkrhdRE SRfl Al
comon cel | search frequency Band in order to allow nore~information
to be conveyeftfenemcetsh@df mfthﬁr mubthstl cgmaletfaw@@btal bandwiib mi@refmtwbrsoadcast
channel transm or.

reference ngOr\fé ”01 reglgﬁs & n? H%CC% %near?nglra% (?H{ha agpcfcggkaﬁrae ual
to the rangé4a ﬂllmasdml ﬂceﬂ'dﬂm&vtceear\ctdhqilet@bmdmhh adorntanien isyeoddsal to caaIEd
as illustrated in diagra %fg"f 0 or extended ashlllustrated in dia gram
560 to spanPPHd0EHEERE L SHEBRRA W2 FAe NS [P SHRRAREP Spag e

di agr ans 520n1@B8dyse3®bandwidth without requiring the UE to test bandwidth hypotheses due to

the fact that the UE already has complete knowledge of the system bandwidth.
10065] Alternatively, diagrams 550 and 560 illustrate techniques that can be

employed in a scenario where only partial bandwidth information is provided to a UE



[ 0066] Fi gs. 6A-6C are diagranms that illustrate exanple reference
signal structures 610-630 that can be utilized for cell search in
accor dancay@bdoBiodsgdl ous aspects. I n accordance W th onecaspaeiess?
sequence utilized for construction of a reference signal can be
frequency nmapped to a series of pilot tones that can be transmtted
at predetermined tinme intervals. |In onegexanple, reference signals
can additionally be configured to include system paraneters in order
to convey those paraneters to UEs (e.g., terminals 250) in the
system In 366aL AaRekNiddl ANRLBE! FASRERbe, AURIChObe RS BANERGSitem
utilized for a reference signal can be based on a nunber of transmt
ant ennas at bandgedth i widhin g giies mangs it fertioefoed kandwidh gmad thresbelde kasnsh ey

di agram 610, Fi 6A il f i
oo o R pE Ak VELARES 0 R Bk B LSRR pren
i 11 ustrat edsigmldamr @ntebdyn ¢ dvenrherasedinedrclafitrng lgan aad trarsnate asn

1 cquonci os NG BAT et BREEE g ap e Ll shtogerbanis

fr equenc: es grefé&r MBObhefua ks lamxl@shdldi,agaf aﬁwc&zﬁfés I’ﬂhdt:ﬁg.sylﬁ&nibghd;ﬁtimai alsl
an exanple reference sjgnal structure that can be utiliz y a ce
having two tRHHSMEe Hribehaold agcrafingyr ?éﬁldi“ﬁdbtair%{@ﬁé!w%zb{wg g Hsed
transm t ankgnnAsidRo ARl RAEnde RighhIMRst DA MRR Yo nAAR kdrN0R RIubRY, |
synbols at a first set of frequencies and a second set of frequencies
in a sim | apanfdpaeicr toplloneneicigfipunation s b eonsesicd imticirefeiggeq sgnadatsijor in
di agram 610 ] 7 i L rec Al i i -
iIIustratesS%ﬁ&ﬁ§gﬂgggkég?%%g%2§%§¥8%g%9g§?ﬂ%@%&gk¥ﬁg%&ggﬁgggouOfa
utilized, f orferexamspnel cabype aoselittedand wegtefadon atiradsidilt cqunl te mikasngeAs
illustrated_, n,diagram 63 two of the four transm.t  antennas
denoted i - HIEP A EReRgt pekiB of werRs Rlbaih  Hoatnu ey SRAREH S0 o5
can al t er natgehdddtab MBRsh@tNRRHa g B60TiotshimWe Bhtio by Sanrbaldsvidth ida Eintilat
set of frequencies and a _second set of frequencies in a simlar
manner to tH&P“‘i‘It‘P giagram aql Bt Woagr ams 610 and 620. In addition,

di agram 630_[|_00|6k}15t r at g3, A6 C i Adethd inanahstlafcanRamblc r8RE88N@snal ,
denoted as Tx Antenna 3 and Tx Antenna 4, can transmt on alternating
sets of freduehugs GlOHBAthitersbattilizag fassefi snarchan afcouisate Wit varpus| ot
such that al] t 1 ans : ; NS ilof. & adj acent
frequency shﬁ?%FT?Hgggg%uﬁﬁéﬁgggﬁﬂﬁgﬁa§%FE%§g%H%F3?P&€%%%%?Eg?grring
to Figs. 7-&femmtehaniel @gibedrefiomey elappesiean ctvidsnf pilatiteres sis can be

commruni cati gn_syst are illustrated. Whjte, for .purposes .of

sl ety SrBiBrElari SRl e ol s cafe BrbRRME 8iaeri ped
as a seri esaddfiti@alls be bénfigarddao beludadatsat potmeand iappikewi dhed thdiat t he
met hodol ogi es are not limted by %gfé: order of acts, as some acts may,
in accor dan8¥2REER BAESSF-SristaItalsFalt '8 NGWEiEm. imaPrearewitn Bl s
and/ or concyjeenk Iaﬁt'ot%ﬁel'!se@ic]ﬂ@é utfek s fra@iicichad sishovwm Rdsdiesc ddedr of
herein. For exanple, those skilled in the art wll understand and
appr eci at e frREIMIBAYENRDY ¢ c6H Yhag Bensaitgtheaeisampg apial hBorrexpmpedingrandd 0 g
series of infeeLr _ [ . ' 1 e_di am
Vor cover, not (i (1 Frat 8t Sl SHRRLS SRR I SuikTh 8ol B

met hodol ogy singleaoonitl artemanitshihotreted in dipgremad pebt ganspOOBGIW tdn

reference tg Fig. .7, illustrated.is a.nethodolq 700 .f or erati.n
andt t ranom eEAge iyt by kel ARGie fortnaiRe Sy R ni e PERRL GRS

comuni cat i and sysbae{@erge sigayst esrcafdiet of frequendics. be Aaphreaiaaipid t hat
met hodol ogy ,700 cagn .be perfornmed by, for exanple, base statio
(e.g., base&eE %R) ‘E%@@ @Hﬁ%‘ﬁt@éﬁ? AT 1“%?5%8 5@%8@%&%%@%&% ity.
Met hodol ogy y#Q2dReai B8 hatin® bRttt anhffseiaR iBuseRRIBNJih§ieaUR0Cdacpand
for cell search is identifred within a system bandw dth. |In one

exanmpl e, a $¢BEEhIIEHEAEH CREEhEdEROWPIY TO 2B IBE Nhlet Hetpkdt @ Apstpd of
frequencies and a second set of frequencies in a similar manner to the single transmit

antenna illustrated by diagram 610.



20 common frequency band can span 1.08 MHz, 1.25 MHz, or another
frequency range that can be conveniently divided fromnultiple system
bandw dt hsyo bf9/49kMet hodol ogy 700 can then continue topblRsko784267
wherein one or nore synchronization codes (e.g., PSC 232 and/or SSC
234) are transmtted on the comon frequency band identified at bl ock
702. Next, nethodol ogy 700 branches at fal ock 706 based on whet her
information relating to the bandwi dth of the systemin which

met hodol ogy 700 is being perforned is provided in the synchronization
codes trans d at 4y 1. gt [ ed
in the sync Lﬂrgfgnfz ati O%&gg&gwﬁg? drlreileét[%%?g?gl\é%g'%%hgg%ﬁé%cegggb téé;a%%}c{)%eg
708, wher ei ﬁgaal(semtmalthaqbomlveanilih@i, far exehple drycecetligrak f¢we tignsmiRS 236)

i s generated that uenc nd

bandw dt -+ 11 6PR: RS Hed SO AR 1Y AP B St it o
whi ch the cepral 63005 tiafgnit oirx)anteaﬁenemce:( amgnadzccamaﬂa@ngenﬁrraé ed at
708 can dep%nd on whet her te or artl bandw dt h i nf %I on
i s provi ded "By CHhEASTHERS B‘iﬁtz*&’?g%a%@pfsseh? FOBEG AR R AT SetP t he

exact bandwr@dgikneits thhesisyStRMnkSo IR ARG by Bhotks (P and 420, ¢LAddiRdn,
portion for the reference si ?nal can span the entire system

bandwi dt h, diggiam eidiletiates Bipt By aggiddinsl4ompmit prignnasplengtad anéx Gnisera 3
hand, if pagld o ARaneyd duf bl SRAcARS s RAMRY Wil A rent ral
portion for 1tdhe reference slil;u%na car? El %Sertler at ge P W % Oé t hat
spans a subseginofig efwacis ) Stemldfandwhaltal. 4 tRosmgxaplas tranginit pigot tones on
synchroni za ra bl ock di cate that the
system band\%\/&lljg(%ﬁgpgm‘ll%m Sugél %%gtgth%%nm%{)f(fvﬁ l range threshold, a
ternminal thgio6Becei velseféthgsyﬁighr’,bmlm@ho@rbgm@d@s:enafurémﬁl@rwﬁdms the

system bandwi dth is.at | east as | ar he threshaol d.. Acc
S Sty o Bt sy e et D Sy Baler B o1 ok STBHC N 8 anito

const r uct edtHehadthsld@Rses ard JhoHHNE Hest ARNAE: s 6 Q&R DPORElING td B ada@rstood and
threshold, as illustrated by diagrans 550 and 560 in Fig.

1007111 f, oAPRe@ated that the msHiodplagigniarat s bydhs oo o 466t dbﬁ%’\?ldéféd in
the Syncmoﬁhﬁ@% aBdbr Q@ LEBBH‘@&%‘%IIG% ol &:lcfﬁv\ﬁ d?f@c%ent@%e&%g}o gy can

i nstead branc rom 706 to erein central portion
i s generat edmfcmlelalyr\enﬂeotémﬁ@tw‘rcgmmat ihha'n as&#)éqrssnbddéwmmmﬁn ckarepjaghesy
band for cel tdentifi ck 7 L lus .

di agr ans 526ll gﬁagﬁé@‘ga‘mﬁgfdgd N : S%i.d%%(iagg g%clga,te %éf aniggtgééoé(g%{/%?}d?%g%%\rﬁ%n
frequency baacpradentd ds sedriad ofihtonklaté0 Rtaics ot hvdepesudeat m@f%tzﬂcy&h@mn

bandw dt h, neratl ng .a central portion for a reference si
b ock 710" ofbr St BRe P s it Rl SR8y i na
will be abl @c&o&laﬁ&&@ltN@né&Qn&@%ﬁe@ds portion of the reference si gnal
even with no ow edge of system_bandw dth. [0072] Upon generatl n

Y

central port[(?oéﬁ for avibreesaectodignalllugsaierhisamaidoloey BY & symgating
bl ock 710, H&mmgﬁtag 7&9cﬁmlg%p@gﬁdzstge?lrp&l@ua&%,coﬂ{%ﬁﬁ%mﬁéygtcm

generated central poriion is copied or extended such that the

ref erence s(égma$YS§p‘620§) t hes terbplﬂpiefe@?fsd et ibetholddleRyV00Ican baperéxmap b,
reference s re nsmite y
a system Hg%\%]é@plgasbaﬁégt tgéﬂa(; %a?e t?ﬁ%fﬁ%&@eﬁng& M)POEP@&%Q g}tl%}ﬁ ?&gﬂp
portion of tiéybihtdwidiohy @& sipsns aThhosL; 70%, wheeant (fcalimqﬂoﬁtqmmydfanafm
reference signal gener at bl ock 708 or, block 710 does not cov

e entire Sy LRaiBRRBM GO iRt £6 S B PR RO R ALY B ghe
syst em bandweticoRly 200 @mrien@tforridieat 8atdpable RO dradnaRmg Bl GNP RENOr
extended to cover the entire system bandw dth. |In _one exanpl e t he
central por brbiviehn Bevespiwwd! t treparerorer digeris nfeimediod e AP

treating t h%a&ﬁﬂ@tﬁ%t wﬁferlttlle%st@ﬁ 1@01&?{&!} %dl't Eanl%tcbqﬁc:lblﬂl)ldo%mﬁf@te in the
frequency and tiling the periodic block along the system bandw dth as
provi ded i nsghitegr AmssR Geofne pnd s bvbed fageapsmbgiasfat Plogk 78that 1s

independent of a particular bandwidth used in the system. By way of example, the



[0073]Fig. 8 illustrates a nethodol ogy 800 for acquiring signals for
cell search in a wirel ess communi cati on system It is to be

appr eci at ggp bdabs4®t hodol ogy 800 can be perforned by, i;@fmgmmglgﬁn a
termnal (e.g., termnal 250) and/or any other suitable entity in a
wi rel ess conmmuni cati on system Methodol ogy 800 begi ns at bl ock 802,
wherein a primary synchronization code Joe.g., PSC 232) is received on
a common frequency band used for cell search operations. In one
exanpl e, a systemin which nethodol ogy 800 can be perforned can be
capabl e of epghah f@&l&@ﬂ@iﬂd%ﬁﬁ&h%&%@ﬂgw M 0832, @oASr Reduid hng
common frequency band I\}Hz MHz, or another suitable size
can be proth@é@nnfh@rcoemmﬁaHYémdeérﬁommvlﬁéiepsttﬁraﬂ)amvaéubssoz as

descri bed espec 0 b

secondary \é\’gﬁno?ﬁt oni z a%df%lﬁd(gg eé.ag.g?én é%g nflé\l%(&m@?oéélevﬁ%ﬁ%%ﬁp ' ?’ﬁree
PSC recei veslyrahlobiz@kndm ®d2s (prgz\HSd?eBZtaad\/deStﬂ R34)fotraramited  onttheco88Grc an

e e Ve Rl BLOEk 204,00, 8 I SEnEY, 22 RaG DS o0 Do o

recei ved at bie0ok wBOdhcORIdrietiGORTNAg fdtﬁﬂbt&tﬂ%’dtﬁ)aﬂﬁﬁle eystominchhitihe PSC
was received at bl ock 802. [0074] After receiving a PSC and SSC as
descri bed afcHIgRIREY &¥is Rrige 8B40 MeE vy rEshy t%‘b@“&%ﬂ‘ﬁlﬁ%ﬂ?%o S 806,

where it is n@@s{ﬁ&éﬂ Nethcwnel, hﬁrbaﬁmmﬁﬁ»@oaﬂg{oans %Gd@@&ttﬁé §yneRRHMAiERh

information. Simlar to nethodol ogy 700 SHP f erence signal can
be const r ucted$stractqsiplr ey 08 sen plecqsérﬁfdhﬁoat 8u§’é@|l€k§1yﬁ eEntglgoeian far svhi ch

met hOdO! ogy, n%’%%%dgo g([)&g{/ (fe%(r)@(gl Tgﬁnmgte& ﬁﬁp aﬂyagﬁp(}{leﬁg’ @d%gseﬁ%hltﬁey

perform ng a rererence s can

dependi ng oprmﬂhmdv@dﬂldnfennattoyl ha&condﬁmen’athmasmgaﬂehm@nbm véycslt em
bandw dt h 0075] 1.f the .PSC r t

e ool by BaeTEd RohPE Saa R AP S s Rb e A 2Y S e eh 2“?15%%151

Cﬁnt er ed og f@nﬁlee@ugmyl lﬁamﬁhddﬂr @rehedory pfd?ﬁicbapd\r(]ﬂ Shbhromizamionebdeent i n
t he PSC an SCis re ve In a ance with aone, aspe
bandwi dt h i H?@ ERYAPIHy e&éﬁPth“ﬂitgp%%eaww @%@d@a‘i’i%&%\t]pﬁé}“’an

exact bandweghua] fortign RRAGVREACE Light 8ad ak BleRhIIRRYS O BakANES; as T the
bandwi dth infornmation corresponds_to an exact bandw dth, the

reference silljinicdbndiseramexddiiy Eig. 8B. BindekotRodant if pratiad hendwadth
bandw dt h. 1:S. |
andaw bdrodBoR ANENL AL ﬁo%&‘éa%@%fnaf’ xlé%réfop%‘% reﬂEé’é{%&‘?g%et er the

relation to a range, operdtion a can depend
bandwi dt h i gergraed @blackdA tlequah% & gybsgrof tlegsqttrhézmncamlfan@el thmpsh dltik

or eat er ¢ nalSreaRl Bt (sl GFbER I P E A B SRR P & 7 e
by an enti tyalgherﬂfamrarglm Umdi\hﬂdma@@ythl&ﬁlﬁ)ld hagrntife t}myﬁat:amsﬂa@dvm dth is

at least as |arge.as the range thre hol d. G in efere

si gnal can B&° CEATRHCES FindRier 88 BWSE?%Q%’HW ‘Eﬁ%éﬁ?é@&b&’ﬁsﬁ to
the range tresbRl hecbNid e 2 @ENAN pdﬂﬁﬂﬂjfm itfe reRenbag g dt hlodkfoRrdambE ON
i ndicates that the systembandwidth is | ess than the range threshol d,

t he ref er ené@sgpgip@ihabwany hBemisacyyengecearspeadiag e dkcBolg, wrillusated

comon freqyeneyRandoytd bézsdkib @ t he PSC at bl ock 802. If the PSC
and/ or SSC dg ngra provi de %alndvl\fl’ h information, then nethodol ogy 800

can proceed[#7dm bI ock, 68086 D@eﬁi&ndwasdﬁidtfvmén@awt‘as nefrepddekinghgnal

is received_0 n t| Re

bi ock 807, PO0IEY R EETTEE DY RN A bhbAS L S T e
and/ or 810, bhek fofiel beyk BOOwbaein acatttal dertioMit generatet! Vel ayrefermth aged! dgy
800 can pr O%%gg&}egﬁ%gh%éé}c\y anc[ feor cel SGalCPVCFC‘ZI;lgth at%?oc?%a leusggtre]dl S

det er m ned
by diagrams 520 and 530 in Fig. SA. Because, as noted above, the common frequency

band identified at block 702 is independent of system bandwidth, generating a central

portion for a reference signal at block 710 on the common frequency band guarantees



23 reference signal. If a reference signal received at bl ock 808 or

bl ock 810 contains information regardi ng system bandw dth, the system
bandwi dt h y¢@hohes-det erm ned at bl ock 812 based on thi Sptﬂlbgfoﬁﬁéés%

Q herwi se, bandw dth can be determned by, for exanple, detecting a
bandw dt h t hrough which the detected reference signal has been copied
or extended, as illustrated in diagrami520-560 at Fi gs. 5A-5B.

[0077] Figs. 9A-9C illustrate various nethodol ogi es 910-930 for

ref erence signal detection and processing in a wireless comunication
system Met hﬁﬂ@!eﬂﬂfn@ﬁw&ﬁ% abido Gic@lv@%a&%ﬁtfreﬁﬁaﬂﬁf%nwthe r@eraﬂé@%‘?eveﬂ
term nal and/or any other suitable entit nawreless co ni cation
system In af@fb@ipétambdmttmysjmbawb’edlﬁl a reference signal can be
conposed of rles Qver. corre g
Crme per i o2y, °° Seorle Ml e AT | Rl e e TR

i s transnitbleds 768 cmﬂﬂcmkmab myomgmo\uampnecm tdirbllbek pEY, ameieeme

regarding how the reference .sign d For exanp

t er mi nal %e‘}‘fk?tte%‘fBW PRE RS adl&fref‘}mé\fifé’ ?&t %F?é‘%c%é@nﬁlogpans he'®
transmt a ghteByst@f BirRNGEh STrOfRlexaik, crbfeﬁeaee abl@Cdre bR St dss €he0f
the reference_signal as described with regard to Figs. 6A-6C su

As a resul t entirppandadg wagd Rysnsysicme Aever o, aiataed abgve. affepanit @ag jog aI as
i 11 ustrat edyhy, g€, B H5RE O barfdviFth e%59ﬁu&gnft%rce§na§w% ofY Rt BESRes

that can respectively correspond to nunbers’of transmt antennas in
order to designatigpeerachafribenk 7@8 ot blanls MiQ degnnernag thhattirg syasniantdeditlt he

ref erence S%hgent%lu‘t E‘f?c? nﬂcf (!)vgigd%ego'% tl?e Sggtel!l”llf)%,%d"f}llﬁgl aggrtétgiﬂésal QEP:[ &%g'al 3 &o%s

910-930 tha can fmna ng a reference
signal. As gaﬂmnmbie;i ot bitersted ad ﬁld/ebiylc Eitgs sysBhn Bﬁdmtheirewreman;sleghal

be detected b fqr tion f OFDM
e, por | o AR oL G HEQ OB Fytiat e gaere R Sctmbr g bR or

partial resw 4 gerfodlc HIbR i8 @hiceSd ﬁfeqmﬁppadmaaﬁ@ tmadal@a@rmﬂdmm the system
appropriate hypot hesis. Turning specifically Fig | ow

di agram of Hafmigh &hﬁ@ﬁ@a%rfbf{jgfuﬂé%eﬁfﬂe%em ﬁggraﬁ]oﬁaawé@&eépng a
reference Shﬁﬂﬁlonélﬁ/ dnlilop 8k drRER Ly, h@%&%@k%&&%@g REGtaDFordbn Qmek 912,

wher ei n coherent détection is per ormed for a reference si gna over a
series of traferepersigdiscahde conededrio pndhdgpppldiesstem bandwrith axidngitated in

h t d I f
anot hor - changr T Borrid SRl HEESEATNE S RS RGP Fh i,
transm t t edjnotidicH oegtae tipi dystmtianésidthnatdesohst athidet 742 edtbodeinpg 760 gaal
o e SR IR RSB TR PG i B T e

coherent cophidaiidg. i S perforrred across the ti rre per| ods for each

hypot hesi s considered at_bl o eci fical 24 coher ent
combi ni ng cH¥7Bk perf’%‘gﬂ%t!l“éttm%“l %@Rth@ipaoay OBé?lfﬂéﬁ‘Fﬁlﬂ%Siémtﬁ fog g¢ll search

summation far, @é@lbss%wd‘mhén gfstchh 9t KOH6L mécvataﬁm%&ﬁod%?&gw@b can

results obtained at bl ock 912 for the series of time period on
conpl eti ng bhecréombd hy.rigr aambploe keroial (ergetttrodwil 88) aad r@rarptb@rsmltalpéha

g]E ?Lgcgogé@nut%_ee{ §hBed DVRAMAGHDS sysfnt MERLRTRADB DL hitfodiDY! t's

whcrein a primary synchronization code (e.g., PSC 232) is received on a common
frequency band used for cell search operations. In one example, a system in which
methodology 8§00 can be performed can be capable of operation under multiple
bandwidths, and as a result a common frequency band of 1.08 MHz, 1.25 MHz, or
another suitable stze can be provided for communication of the PSC at block 802 as
described with respect to methodology 700, Next, at block 804, a sccondary
synchronization code (e.g., SSC 234) is received. If the PSC received at block 802

provides bandwidth information, the SSC can be received at block 804 on a frequency



[00791Fig. 9B illustrates a second net hodol ogy 920 for detecting and
processing a reference signal. Methodol ogy 920 begins at bl ock 922,
wher ei n C(wn@@@@tb@@t ection is perfornmed for a referencgcﬁmgmhgggmr a
series of tine periods for one or nore hypotheses in a simlar nmanner
to block 912 of methodol ogy 910. Next, at block 924, non-coherent
conbining is performed across the tine pperiods for each hypot hesis
considered at block 922. In one exanple, coherently detected parti al
results obtained at bl ock 922 can be non-coherently conbi ned at bl ock
924 by firsbaditadidinnGe J&elde@gémq@tﬁ if8GHhHBART t)th%lw&@%ﬂé' dsang AR
summ ng the total ener over e time periods for each hypothesis to
be consi der@@cwwb%tmgs@@yn@mown{fmner@mﬁemmwmch HledSE 9aaesyved at
sel ecting ay Qé‘? {em s based on the results of the conbining
performed at < 924. [0080]Fig. 9C illustrates a third methodol ogy
930 for det élﬁﬂfihg andAﬁDmG@@S\émglgP&Cam B¥@ncdssilgrat blodkstdiddod 8y 930
begins at bla - e rent .det ect on .is r
a ref erencemfﬁlé’ﬂ%f)gy% 008?%1&5 gb()c Fic S fErimgae Wlbqih%ﬁlgeeﬁosico?ﬂrﬁrj‘foé 5€
hypot heses. cdrtif dnidwasth itforrhdienC Sheile it metdbetddyoToRep s redtedle shoicks

912 and 922, non-coherent detection does not utilize a channel
reference. PHSICERBSTUSeAdq 818176 En4F SRRV ERASHEPIH BT i veisBghodplagte

frequency deomis rfbexff&ﬁne@a%usi 'a'?f&hﬁ’r%ﬁé owaRe AR ¥RAY B&%@m@maﬁo@&&@ whar ed
at block 932. Next, at block 934, non-coherent” conbining is performed
across the tinfstoses re&ignqeérgnélac@h va@@pm@mg§iloﬂwﬂicdw@antér hes inbokmy B,
In one exarr[:gﬁgld! QHG%QQE{@&FHEWWI ning at bl ock 934 can be perforned
by perform ng irect summation of the partial results obtained at
bl ock 932 o{/té}r’f’Sl he t|Irfrﬁle|d@G fmdéarBSC peacde mpwtdﬂesﬁmmmmmedmdsiogpﬁ@m.

Finally, at l%locgﬁ% 6? 63} hes fan be sag (% % on \t)h
fesults of PR R e e e T S DO R,
to Fig. 10, pmvtnﬂomb}(ﬂml%gdé\amn 1hfdﬂﬁlﬁﬂicﬁllhfﬂ@m&ﬁﬁaﬁ]§t§€ Oiwdcedvaﬁzln g
comruni cation system.1 in ich e.or nore e i scr.j be
oror . o PR Sk sui S Ry st et R PAG etTpese
mul ti pl e-i npat provibd bPé:QcOsinBEdi M Mahde st 840ré haklatiBetod@8eA If the
transmtter system 1010 and a receiver system 1050. It shoul d be

appr eci at edbaigikl drormatian cereppandste et exgyihapdy i Cregpigrasee sigm can be
receiver Sy?écg%cg-g‘rb@oc‘ﬁ%ﬂk Qn@ﬂe's@td%%aﬁﬁ)\md:&?qf e b@ncﬂ?ﬂlgh‘ infol&ton is instead

si ngl e- out put system wherein, for exanple transmt antennas
(e.g., on ap@as@dmataﬁlom)o 8 Rage, opanasm df bk 30F cammceersiwmdlet@n tiwans to
a single antenna,devi nnbll station

Shout d be- api PR ARG frrfordemalelBOr o Db b S8 ef B Mgty or
recei ver sysif@emaliobhdiass fiabthd simdsr&bmdmmhdh gyaltu{thzin gredualo thenapet i on

with a single tput to s l.e input anten e 0082] |

accor dance WFERYGh %ﬁ@ai’el SR A R LT A -
are provi degystdn bdndBedih tst@lcas¥s 185 &AlOrahfomandlat AcsRUhER, dRI%cde a
transmt (TX) data processor 1014. In one exanple, each data stream

can then besigrd§ahbe tcatived 4 bipck 88per t pyswigth semssponshitslanbe rROZY .
eLl,eave

Addi ti onal | d r f:
traffic dat gyr?%;%qdéa %%I)gt?gﬁ%tﬁ ?e%%gjogn&ﬁ&gﬁﬁgmaﬁo{l ﬁlﬁflgersqg%éﬁ &g schene

sel ect ed f obaslacdih nselspéb'ctn the ralge trssholdathe rqﬁcromqstergnalcpap nieptdad de ewdiered

data. In ong ﬁ@%% g Foge f#ecg%}ayﬁ@g § 8RR dahepst it oo

mul tipl exed w at a usi nrques can
be, for ex aﬁﬁCend/ar £310dm netgtrey i iabane it hllﬁfnmlaﬁorp n}mesesmﬂoidgyaoti nawn

manner. Furt her he. pi | dat a be used recei er S em 1050
Lo esti mt ePenaiise pBeb e e M0yt Adspinoyl S areiodon tene
mul ti pl exedc@hhet fraenepeed wiakal hethe @3Cht datiag®t r eam can be

nodul at ed (|. synbol mapped) based on a(garti cul ar nmodul ati on

scheme (e. gl0078bsK SR peppmaRe hsracimdesrpedaiblacke s Brd/as ik

methodology 800 can conclude. Alternatively, methodology 800 can proceed to block

812, wherein the overall system bandwidth is determined based on the received



processor 1020, which can further process the nodul ati on synbol s
(e.g., for OFDM). TX M MO processor 1020 can then provides NT

nodul at | oRvS Ygbe3sst reans to NT transcei vers 1022a t hr eggishoz@sas7! n
one exanpl e, each transceiver 1022 can receive and process a
respective synbol streamto provide one or nore anal og signals. Each
transcei ver 1022 can then further condifion (e.g., anplify, filter,
and upconvert) the anal og signals to provide a nodul ated si gnal
suitable for transm ssion over a M MO channel. Accordingly, NT

modul ated sigaahe Rﬁg’n INIE 5 BAGERISRIn8l rdQ24a af Bloagls @2k statodtiiesn be
transmtted from ant ennas 1024a through 1024t, respectively

[0084] I n acEéPramtier g eendandsgidethe Sysiem g criebe %@mlrb?@éa
signal s can r

Through 1053k FREGLUEh Bl BREFUE Gk RS AR pe b RINBS iy ren
then be proviaede, dolcegppernivaltlt thamgb eitvaribe d@Skd ikferconesigxe b een

each transcei ve diti.o f fy, and
domconvertfo%c 366%5089?(6%8 ﬁigglat ! '313,&6%1%5 056 fﬁbs %ggeﬁcondl tioned
signal to p[mi?ple sarrnlges}A mdmhmvmmmobges saplefor tderpicavi de

a correspondi q ‘recei v nmbaol stream An RX MNOdatﬁldseﬁchessor
1060 can t h&8HEEkFIAL & dP"t?F CEs'8 AHE W%‘é‘?‘%‘&“éml alRg®¥ r om
NR transcei \l@w-ssol%ﬂoe%ﬁsﬁnéarbyafopeﬁmyIaaémﬁm ShI/EY anp l0ARE 5EIaBE entity in

t echni que to provide NT "detected" syrrbol streans. In one exanple,
each det ect 8dis|avhetmmerieen suicTnkl At dayabeihone Agectat Eefugndepaaleapt
the nmodul at 59%@%&@@5& JROSTHE DA fn%ﬁtn'ﬁﬁs R we&%sg&qq@mnég&%@gn
RX processor c¢an then process - eac stream gast

part by dembdul &b imay, Fuddientabibe dianei angfereamimg@é odiamgme@din deniedtrey not
:%’pgglm S%Lﬁgr%\%ﬁ rerﬁtg% gijaxta%a]geﬁve%y( 16 how the1e?ei%régagr?aqq%ngags%&ed For

Sin ocessor
conpl enment akyantje, tthadrmpes fracyed kiyw T nvinb® qneoeess edterd? Oscand trdnéidiat a

processor 1014 at. transm r.s 010. RX processor 1060 can
DT ol 1 #vep el iy U HETh et FHRSERERLe ot o6s.
[0085] I n ac@eicHBarRitdghrdAp FiRSPRGT supRe ANaRAL, (He@SROMNS Cartdichipatoe
generated by RX processor 1060 can be used to perform acel/tinme

processi ng &dtte¢iacieraes sigpal agdiupgtedfyiie or B of Figh 8AHC Ristsnf 88ticén
rates or SChg%&fg ose LY A rQRpOGK el remr%&aa%%u%éﬂq%ﬁamﬁgﬁanrténamhlomelt%x

processor an further esti hannel characteristics such as
for exanpl edetsinginah nuwbereif srensamtartenney thetrtememiticd theoslefe8MNREFNDf t he

det ect ed Syf&;@%gff gte?(ﬁ:r%s &9Erﬁusﬁ‘§f§% 1&11%818%190%”10%&@@1(5)"99&119160(1%%)(' mat ed

channel cha 0 a processo ne exa
processor 1Q60zedrg/aaemphdd@skartiddy kfaamne kighilheys pdeer aNoeﬂIastrmithmgsa

of the "operating” SNR far the tem Processor .1070 ca

ot ovi de. chaiRelCaBREh  BHAAE G CaY RRHP B & A Gy AU OFDM

i nformati ons$aeRdHAG peh&d S Rreabf B/pothdls a8t Eorhbiging @Rt y@taldat a
stream This information can include, for exanple, the operating SNR

The CSI can#HENOBEcsrimed SupPtAgFeRIOTRICHANA 2P AT N EET hyPotesis bt ed
by a nodul a{s;?é(; ciffdd8010 FNEI i @ReHia Mmtcff%%&%e\(@d&o%?@‘ﬂ@f&QE@&% #h@94r

and transm (11I backt8transmtt r system 1010 dition, a data
sour ce 1016 petcessagei ierensy sigrahisligggragedn WWIOHJSY QddibegicrrablogkPd2t o be

peosesse bl T, o 8553991 AR OEPRL RS Syl P gy o

recei ved by pam@rfmamcb@ bre Iogothietdso ifledlebyamplanmhenemea‘e&:cﬂiﬁhﬁﬁt}hzcs a ﬁxed
channel reference obtained from another channel (e.g., 2 channel on which a PSC 232
and/or SSC 234 is transmitted) to locate pilo: tones that constitute a reference signal in
frequency. These tones can then be summed for each time period and hypothesis to be
considered at block 912, Next, at block 914, coherent combining is performed across

the time periods for each hypothesis consilered at block 912, More specifically,
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multiple-output (MIMO) system that includes a transmitter system 1010 and a receiver

system 1050. It should be appreciated, however, that transmitter system 1010 and/or
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i npl enented in software, firmvare, m ddl eware or m crocode, program
code or code segnents, they can be stored in a nachi ne-readable

medi um such as a storage conponent. AXSode segnent can represent a
procedure, a function, a subprogram a program a routine, a
subroutine, a nodule, a software package, a class, or any conbi nation
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"nonexcl usi 9&a garticularzpodulation scheme (e.g., BPSK, QSPK, M-PSK, or M-QAM) selected

for each respective data stream in order to provide modulation symbols. In one

example, data rate, coding, and modulation for each data stream can be determined by

instructions performed on and/or provided by processor 1030.

[0083] Next, modulation symbols for all data streams can be provided to a TX

processor 1020, which can further process the modulation symbols (e.g., for OFDM).

TX MIMO processor 1020 can then provides Ny modulation symbol streams to Ny

transceivers 1022a through 1022t. In one example, each transceiver 1022 can receive

and process a respective symbol stream to provide one or more analog signals. Each

transceiver 1022 can then further condition (e.g., amplify, filter, and upconvert) the

analog signals to provide a modulated signal suitable for transmission over a MIMO

channel. Accordingly, Nr modulated signals from transceivers 1022a through 1022t can

then be transmitted from Ny antennas 1024a through 1024, respectively.

[0084] In accordance with another aspect, the transmitted modulated signals can

be received at receiver system 1050 by Ng «ntennas 1052a through 1052r. The received
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Wi rel ess conmuni cation, including: generating a central portion of
a ref erenoeo siognskeosspanni ng a subset of a system bandwedtis20aneksze7
generating the reference signal by extending the central portion such
that the reference signal spans the system bandw dth and the centra
portion is not repeated within the syst®m bandw dth. 2. The net hod
as clainmed in claiml, wherein the central portion of the reference
signal spans a center part of the system bandw dth. 3. The nethod as
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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.

[0085] In accordance with one aspect, the channel response estimate generated
by RX processor 1060 can be used to perform space/time processing at the receiver,
adjust power levels, change modulation rates or schemes, and/or other appropriate
actions. Additionally, RX processor 1060 can further estimate channel characteristics
such as, for example, signal-to-noise-and-interference ratios (SNRs) of the detected
symbol streams. RX processor 1060 can then provide estimated channel characteristics
to a processor 1070, In one example, RX processor 1060 and/or processor 1070 can
further derive an estimate of the “operating” SNR for the system. Processor 1070 can
then provide channel state information (CSI), which can comprise information regarding
the communication link and/or the received data stream. This information can include,
for example, the operating SNR. The CSI can then be processed by a TX data processor
1018, modulated by a modulator 1080, conditioned by transceivers 1054a through
1054r, and transmitted back to transmitter system 1010. In addition, a data source 1016
at receiver system 1050 can provide additional data to be processed by TX data
processor 1018,

[0086] Back at transmitter system 1010, the modulated signals from receiver

system 1050 can then be received by antennas 1024, conditioned by transceivers 1022,



8. The wirel ess comuni cations apparatus as clainmed in claim?7,
wherein the processor is further configured to extend the central
portion ofwo bh@spsi®r ence signal by generating extensi opeTae200h®3267
central portion in frequency such that the central portion and the
gener ated extensions span the system bandwi dth. 9. The w rel ess
comuni cations apparatus as clained inZlaim7 or 8, wherein the
subset of the systembandwidth is a default frequency band used for
cell search operations. 10. An apparatus for w reless comrunicati on,
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band such t bafirold¥er TEfdtgneRssor 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,
[0087] 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 1070,
respectively. Further, at receiver system 1050, various processing techniques can be
used to process the Ny received signals to detect the N7 transmitted symbol streams.
These receiver processing techniques can include spatial and space-time receiver
processing techniques, which can also be referred to as equalization techniques, and/or
“successive nulling/equalization and interference cancellation” receiver processing
techniques, which can also be referred to as “successive interference cancellation” or
“successive cancellation” receiver processing techniques.
[0088] Fig, 11 illustrates an apparatus 1100 that facilitates construction and
transmission of a reference signal (e.g., RS 236) in a wireless communication system
(e.g., system 200). It is to be appreciated that apparatus 1100 is itlustrated as including
functional blocks, which can be functional blocks that represent functions implemented
by a processor, software, or a combination thereof (e.g., firmware). Apparatus 1100 can
be implemented in a Node B (e.g., base station 210) and/or another suitable network
entity and can include a module 1102 for transmitting synchronization signals on a
common cell search frequency band within a system bandwidth, a module {104 for
constructing a reference signal that spans the system bandwidth by generating a central
portion of the reference signal that spans a predetermined amount of the system

bandwidth and extending the central portion to any remaining portion of the system



signal spans the system bandwi dth and the central portion is not
repeated within the system bandwi dth. 12. The nethod as clainmed in

claim 11, whesebsrsidhe i dentifying a known frequency bapdriBabiees
identifying a default frequency band used for cell acquisition

operations. U The nethod as clained in claim11l, wherein the

I dentifying a known frequency band i nclagdes: recei ving one or
nore synchroni zation signals on a default frequency band used for

cell acquisition operations; and identifying the known frequency band
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claimed in any one of clains 11 to 13, wherein the detecting a
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terminal 250} and/or another suitable network entity and can include a module 1202 for
receiving a primary synchronization signal {e.g., PSC 232) on a common cell search
frequency band, a module 1204 for receiving a sccondary synchronization signal (e.g.,
S3C 234) on a common cell search frequency band or a frequency band specified by the
primary synchronization signal, a module 1206 for receiving a reference signal (e.g., RS
236} centered on the common cell search frequency band or a frequency band specified
by a synchronization signal, and a module 1208 for obtaining system bandwidth
information from the reference signal.
[0090] 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,
firmware, middleware or microcode, program code or code segments, they can be stored
in a machine-readable medium, such as a storage component. A code segment can
represent a procedure, a function, a subprogram, a program, a routine, a subroutine, a
module, a software package, a class, or any combination of instructions, data structurcs,
or program statements. A code segment can be coupled to another code segment or a
hardware circuit by passing and/or receiving information, data, arguments, parameters,
or memory contents. Information, arguments, parameters, data, efc. can be passed,
forwarded, or transmitted using any suitable means including memory sharing, message
passing, token passing, network transmission, efc.
[0091] For a software implementation, the techniques described herein can be
implemented with modules (e.g., procedures, functions, and so on} that perform the
functions described herein. The software codes can be stored in memory units and

executed by processors. The memory unit can be implemented within the processor or



16. The method as clained in any one of clains 11 to 15, wherein the
detecting a reference signal includes: performng non-coherent

det ecti on woroshisyef erence signal over a series of ti per/psrnpeszszand
32 non-coherently conbining partial results obtained fromthe

non- coherent detection across the tinme periods. 17. A wreless
communi cati ons apparatus, including: a2enory that stores data
relating to a known subset of a system bandw dth; and a
processor configured to detect a reference signal that spans the

syst em bandwttetnlil, to teepro @bk 80 S ichi @Al chaengmgrnRaataddcdiyleaxs erdi ng a
central portion of the reference signal spanning the known subset of
the system BERASNRIAHVEIPEAMEMSES thEorei_eAe si gnal spans the system
bandwi dt h apmotihe cenghalnapotdnl REbrivsd ARve irRRREL SAmMdsRIFBnd ignsyst em
bandwi dth. ~18. The wirel ess conmunications apparatus as clainmed in
claim 17, whweesnltishel soveignnos pbssaile wrdesdrde sysy epnchirAblpicambinptiongpf
conmon bandyj . ' - i

communi cati oy asaprENbIERLE: ByHRRL Ot desdibynd BE LR acriet,
known subsebutehe pherdsyst dat mahawt dinhrecapoize des minOBirihkizcombinations 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™ 1s 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.”



20. An apparatus for wrel ess conmunication, including: nmeans for

I dentifying a frequency band corresponding to a subset of a system
bandw dt h; and nmeans for detecting a reference signal that
spans the system bandwi dth, the reference signal being generated by.
extending a central portion of the refgerence signal spanning the
frequency band such that the reference signal spans the system

bandwi dity GadME REFBENG THE TRVENTION ARE ADFOLE Yt ed within the system
bandwi dt h.

l. A method for wireless communication, including:
generating a central portion of a reference signal spanning a subset of a system bandwidth; and
generating the reference signal by extending the central portion such that the reference signal spans

the system bandwidth and the central portion is not repeated within the system bandwidth.

2. The method as claimed in claim 1, wherein the central portion of the reference signal spans a center
part of the system bandwidth,

3. The method as claimed in claim 1, wherein the central portion of the reference signal spans a default

frequency band used for cell search eperatians.

4. The method as claimed in any one of claims 1 to 3, further including transmitting information

relating to the system bandwidth.

5. The method as claimed in any one of ¢laims 1 to 4, further including transmitting the reference signal

over the system bandwidth,

6. The method as claimed in any one of claims | to 5, wherein the central portion of the reference signal
spans a bandwidth of 1.08 MHz.

7. A wireless communications apparatus, including:

a memory that stores data relating to a subset of a system bandwidth; and

a processor configured to generate a central portion of a reference signal centered on the subset of the
system bandwidth and to generate the reference signal by extending the central portion such that the reference

signat spans the system bandwidth and the central portion is not repeated within the system bandwidth.
8. The wireless communications apparatus as claimed in claim 7, wherein the processor is further
configured to extend the central portion of the reference signal by generating extensions to the central portion

in frequency such that the central portion and the generated extensions span the system bandwidth.

9. The wireless communications apparatus as claimed in claim 7 or 8, wherein the subset of the system

bandwidth is a default frequency band used for cell search operations.

10. An apparatus for wireless commaunication, including:
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means for generating a central portion of the reference signal spanning a subset of a system
bandwidth;

means for generating the reference signal by extending the central portion such that the reference
signal spans the system bandwidth and the central portion is not repeated within the system bandwidth; and

means for transmitting the reference signal over the system bandwidth,

. A method for wireless communication, including:

identifying a known frequency band corresponding to a subset of a system bandwidth; and

detecting a reference signal that spans the system bandwidth, the reference signal being generated by
extending a central portion of the reference signal spanning the known frequency band such that the reference

signal spans the syster bandwidth and the central portion is not repeated within the system bandwidth.

12. The method as claimed in claim 11, wherein the identifying a known frequency band includes

identifying a default frequency band used for cell acquisition operations.

13. The method as ¢laimed in claim 11, wherein the identifying a known frequency band includes:

receiving one or more synchronization signals on a default frequency band used for cell acquisition
operations; and

identifying the known frequency band based on the one or more synchronization signals.

i4, The method as claimed in any one of claims 11 to 13, wherein the detecting a reference signal
includes:

performing coherent detection for the reference signal over a series of time periods; and

coherently combining partial results obtained from the coherent detection across the time periods.

15. The method as claimed in any one of claims 11 to 14, wherein the detecting a reference signal
includes:

performing coherent detection for the reference signal over a series of time periods; and

non-coherently combining partial resuits obiained from the coherent detection across the time
periods.

16, The method as claimed in any one of claims 11 to 15, wherein the detecting a reference signal
includes:

performing non-coherent detection for the reference signal over a series of time periods; and
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non-coherently combining partial results obtained from the non-coherent detection across the time
periods,

17. A wireless communications apparatus, including:

2 memory that stores data relating to a known subset of a system bandwidth; and

a processor configured 1o detect a reference signal that spans the system bandwidth, the reference
signal being generated by exiending a central portion of the reference signal spanning the known subsel of the

system bandwidth such that the reference signal spans the system bandwidth and the central portion is not
repeated within the system bandwidth.

8. The wireless communications apparatus as claimed in claim 17, wherein the known subset of the

system bandwidth is a common bandwidth for cell search signals.

19. The wireless communications apparatus as claimed in claim 17 or 18, wherein the known subset of
the system bandwidth includes 1,08 MHz.

20. An apparatus for wireless communication, including:
means for identifying a frequency band corresponding to a subset of a system bandwidth; and
means for detecting a reference signal that spans the system bandwidth, the reference signat being
generated by extending a central portion of the reference signal spanning the frequency band such that the

reference signal spans the system bandwidth and the central portion is not repeated within the system
bandwidth.



