FAST CELL SEARCH CROSS- REFERENCE TO RELATED
APPLI CATI ONS [0001] This application clains the
whemwshsds9nf U. S. Provisional Patent applicati orCT3E£1088/050792
No. 60/884,402 entitled "AIMETHOD AND APPARATUS FOR
FAST CELL SEARCH' filed on January 10, 2007. The
entirety of the aforenentioned application (including
appendi ces) is herein incorporated by reference.
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co nicati stens can.si nul taneoys support

ﬁ%i cat i %ﬂ %ﬁPWWﬁldF%CBP%OIHB fep Se‘tﬁ@ %éwe]@%é’ﬂmﬁﬁ‘ﬁ cpigons,
d QMU GRrEFMGMINUS sGatht Wbl 11O Witel 0 EEmMASiCatBh AYIQRS
via transm ssions on forward and reverse |inks. The

forward link (or downlink) refers to the conmunication
lippk f papkh@ssa stations to nmobile devices, and the
reverse link (or uplink) refers to the comuni cation

| i [AR03 r om nBiTeless eravMEEcation SY5ieEs a8y aidply Hsployrdte provide various

; ﬁ@é %T E&ﬁﬂlﬁﬁcétﬂoﬂ kfopﬁﬂa&% ({eaagh/'oﬁgﬁagca\’l'b@ g?owded via such
Sl

gl e- 1 n-singl e-out e-1n-signal - , Oor a
mﬂ/ltqlepsl% ecrnmpmitatiop [Sstengy tA (ymcwoylrfégss temmuilicI08 Pysisg, or
' rh%{v%}lﬁ &an ﬁronM?lu%tﬁ)% &s%}s%@&sfm %\g Il%llle sthrLc?reg&wrges rge
ransm’ tennas mul t1pl e (1 recelve anten
f drandmlﬂth trammmstmios’st, on). FAr Mstidec n systeel ¢aomﬂ®dvam,etﬁ dfenulfiple

it Lataclgess chn"sllc?u%s sl}'l%hrag %reeiql\lle%cyz?1 Btlv(?sqgnaﬁ[uﬁ Pexmg (95@8,'%%%%Vision
Multiplexing (TDM), Code Division Multiplexing (CDM), 3GPP LTE systems,
Orthogonal Frequency Division Multiplexing (OFDM), and others.
[0004] Generally, wireless multiple-access communication systems can
simultaneously support communication for multiple mobile devices. Each mobile
device can communicate with one or more base stations via transmissions on forward
and reverse links. The forward link (or downlink) refers to the communication link
from base stations to mobile devices, and the reverse link (or uplink) refers to the
communication link from mobile devices to base stations. This communication link can
be established via a single-in-single-out, multiple-in-signal-out, or a multiple-in-
multiple-out (MIMO) system.
[0005] For instance, a MIMO system can employ multiple (Nr) transmit

antennas and multiple (Ng) receive antennas for data transmission. A MIMO channel



I ndependent channels, which are also referred to as
spatial channels, where N< mn{N, NR . Each of the
woRoosMgiapendent channel s can correspond to a dPEENS10081050792

The M MO system can provide i nproved perfornance
(e.g., higher throughput angd/or greater reliability)
if the additional dinensioralities created by the
multiple transmt and receive antennas are utilized.
[ 0006] A M MO system can support a time division
dupl ex (TDD and frequency division duplex (FDD)
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cont enpl at ed enbodi nents, and
(PSCs) and Secondary Synchromzatlon Channels (SSCs), generated by respective cells
to facilitate locating and synchronizing with a cell to facilitate communication between
the cell and the mobile device. It is desirable to be able to quickly search and locate a

desired cell within a communication system.

SUMMARY
[0009] The following presents a simplified summary of one or more
embodiments in order to provide a basic understanding of such embodiments. This
summary is not an extensive overview of all contemplated embodiments, and is
intended to neither identify key or critical elements of all embodiments nor delineate the

scope of any or all embodiments. Its sole purpose is to present some concepts of one or



intended to neither identify key or critical elenents
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information related to primary synchronization channels (PSCs); and means for
identifying a cell based in part on phase information associated with a SSC.
[0014] Still yet another aspect provides for an apparatus operable in a wireless
communication system that comprises a processor, configured to: detect timing
information related to primary synchronization channels (PSCs); and identify a cell
based in part on phase information associated with a SSC; and a memory coupled to the

processor for storing data.



communi cati on systemthat conprises a processor,

configured to: detect timng information related to
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a cell based in part on phase information associ ated

with a SSC, and a nenory coﬁgpl ed to the processor for

storing data.[0015] To the acconplishnent of the

foregoi ng and rel ated ends, the one or nore

enbodi nents conprise the features hereinafter fully

descri bed and particularly inted out in the clains.
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[0022] FIG. 7 is an illustration of an example methodology that can facilitate
searching for cells within a wireless communication environment.
[0023] FIG. 8 is an illustration of another example methodology that can
facilitate searching for cells within a wireless communication environment.
[0024] FIG. 9 is a depiction of an example mobile device that can facilitate
performance of searches for base stations in a wireless communication system.
[0025] FIG. 10 is an illustration of an example system that can generate

information to facilitate searches for base stations associated with a wireless

communication environment.



performance of searches for base stations in a
W rel ess communi cati on system [0025] FIG 10 is an
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information to facilitate searches for base stations
associated with a wireless comuni cation
environnent.[0026] FIG 111s an illustration of an
exanpl e wirel ess network environnent that can be
enpl oyed in conjunction with the various systens and
nethods descrlbed herein. [0027] FIG 12 is an
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program and/or a computer. By way O ustration,
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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,
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[im t o magneti c storage devices (e.g., hard di sk,

f Ihsppyisditended Fﬁa@jlﬁ@tli)%?s 3 EPriupKer peqggan) accgstulefpm @nsamputer-

( Goflabl %19&]9?9& it SKmédiD) FordihfidlcobliealchdaBi lud

( D%%a, “etc.y, smart cards. Q}éﬁ ? E mermray eﬂt‘%l}&cceag metude

( ebug are nFRROMd te magnetlg 1siocqge dk\eg;es da. 4. yh;a,rd éis]g_fyoppy disk, magnetic

A [ ' : i

D YA U hALERS, 1 AuISERL e RSO

rmsntartrcerds ead dbdhemeraaty de‘fICHS (6£.0EPRQM, pdrdrsniek, ikoy driﬂéh erc.).

C!;Hlthrlrlg h IVgIgOrutgg 0?3‘%6 Ene gscg%%cﬁﬁeé?m can nrapr\e;%:glw%nlf I'g%OIL' evices

_maﬁld/ar cthpahdohinefreslhisle imedia feraunirai nfogatiandi oy te@@  mhydhing-

! nrggc{agl%tn%e {l]lgns )car? l{]n%{u(c)lg, \%ﬁfoﬁf being limited to, wireless channels and various
other media capable of storing, containing, and/or carrying instruction(s) and/or data.
[0034] Referring now to Fig. 1, a wircless communication system 100 is
illustrated in accordance with various embodiments presented herein. System 100
comprises a plurality of base stations 102 (only one base station 102 is depicted in
Figure 1 for clarity and brevity) that can each include multiple antenna groups. For
example, one antenna group can include antennas 104 and 106, another group can
comprise antennas 108 and 110, and an additional group can include antennas 112 and

114. Two antennas are illustrated for each antenna group; however, more or fewer



[0034] Referring nowto Fig. 1, a wireless

comruni cation system 100 is illustrated in accordance
WORER/08@Pi ous enbodi nents presented herein. SyRCEOIS0%050792

conprises a plurality of base stations 102 (only one
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antennas 104 and 106, another group can conprise
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covered by base station 102. In communication over forward links 118 and 124, the
transmitting antennas of base station 102 can utilize beamforming to improve signal-to-
noise ratio of forward links 118 and 124 for mobile devices 116 and 122. Also, while
base station 102 utilizes beamforming to transmit to mobile devices 116 and 122

scattered randomly through an associated coverage, mobile devices in neighboring cells
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hypotheses. The mobile device 116 can detect and identify which SSC sequence has

been transmitted from a particular cell (e.g., base station 102) and thereby the
hypotheses can be known for that cell, as well as the identification of the cell.

[0038] Conventionally, in certain communication systems, such as OFDM
systems, if each base station are transmitting the same PSC signal, a mobile device may
not be able to differentiate between base stations to determine how many base stations

and/or which base stations are transmitting respective signals, and this can inhibit and/or
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| Sohbinations of phase shlft, such as e’ and e/’ for example, where k=0, 1,2, ...,

M-1,and m=0, 1, 2, ..., M-1, which can result in M*M potential combinations. In
accordance with still another aspect, SSC1 and SSC2 can have the same phase shift
e’ . In such instance, there can be improved phase detection probability. Also, there
can be at least three potential combinations, for instance, that can represent antenna

information (e.g., 1, 2, or 4 antennas) associated with a base station 102, and the phase



phase shift (e.g., phase rotation) applied to the SSC,

where the phase angle for the phase shift can be based
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by the nobile device 116 to facilitate identifying a
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baggdi;in part on the detected PSC, which can be a

correﬁ ation between the peak and the PSC sequence, and
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afrte eﬁeng srlrgn% catnI brgp?a%e({j '5 theec(gtll H'Sth symbols for both the long CP and short
CP instances. It is also to be understood and appreciated that it is not necessary for the
reference signal to be transmitted within the frequency band where PSC and SSC are
transmitted, as the PSC and SSC can be utilized as a reference signal.
[0046] Turning briefly to Figs. 2A-2F, illustrated is an example of radio frames
200, 202, 204, 206, 208, 210, respectively, that can be representative of radio frames
respectively associated with different base stations 102 in a network. For instance,
referring to radio frame 200, there can be a preamble (P) that can be a sub-frame of the
radio frame. The PSCs and SSCs are typically only sent during the preamble (P) and
the mid-amble (M). As depicted in radio frames 200, 202, and 204, the distance

between PSCs can be fixed. For instance, the distance can be 5 ms. A SSC, such as



[0045] In an aspect, the nunber of additiona

hypot heses carried by SSC and the reference signal can
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[0050] Conventionally, where the PSCs occupy the same location in the symbol
sequence, the channels can overlap and the unique channel information cannot be
observed. As a result, identifying a desired base station can be inhibited and/or
prevented.
[0051] Referring again to radio frames 200, 202, and 204, for example, different
base stations 102 can be transmitting different PSC sequences with different phase shifts

for respective SSCs respectively associated with the PSCs. The mobile device 116 can

detect the PSC with the strongest correlation (e.g., highest peak, strongest signal). The
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thas the highest correlation value, which can be the group (e.g., base station 102) having
the strongest signal, and can be the desired base station 102, and the CP also can be
determined as a result.
[0054] The respective relative timing and respective phase shifts for SSCs of the
respective radio frames 200, 202, 204, 206, 208, 210 is provided in Table 1, where in
Table 1, provided is an example where the same phase shift can be used for both SSCs,

where M=3 (e.g., 3-Phase Shift Key (PSK)):
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Ofa s%r%r?ge%%%na{l?er. ggﬂl(éHJ% cgrrelation), as the signal of the SSC for the short CP can
have a different value than the signal of the SSC for the long CP. As a result, the proper
CP can be determined, which can facilitate identifying the desired base station 102 (e.g.,
the desired group in the example). Based in part on the detections and evaluations by
the mobile device 116, the mobile device 116 can determine that the PSC with the
strongest correlation is associated with group B with short CP. The mobile station 116
has thereby identified the desired base station 102 and can establish communications

with that base station 102.
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1, ac&rdance witlVkdill Adthef aspegpé@él and SSC2 can have the same phase shift
e’ . In such instance, there can be improved phase detection probability. Also, there
can be at least three potential combinations, for instance, that can represent antenna
information (e.g., 1, 2, or 4 antennas) associated with a base station 102. Accordingly, at
least three groups (e.g., o, B, y) can be represented by using a combination of SSC order
in a radio frame and the phase modulation on top of SSCs.
[0059] In an aspect, the number of additional hypotheses carried by SSC and the
reference signal can be flexible. For example, 64 hypotheses from two SSCs and 8

hypotheses from the reference signal can yield a total of 512 hypotheses. As another
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diaatl 304 8ucif radib gramadhave farsBoreSP. With regard to Figs. 3D-3F and
corresponding radio frames, 306, 308, and 310, such radio frames have a long CP. As
depicted in Table 2, the radio frames associated with the short CP can have the same
relative distance with respect to each other, and the radio frames associated with the
long CP can have the same relative distance with respect to each other, but such relative
distance can be different (e.g., greater) than the relative distance of the radio frames
having a short CP. The respective distance information of the short CP and long CP can
be utilized to facilitate determining the CP during detection (e.g., timing detection). For

each group a, B, vy of the respective CPs, the respective PSCs can have a location in the
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[0064] Referring briefly to Figs. 4A-4F, depicted is an example of radio frames
400, 402, 404, 406, 408, 410, respectively, that can be representative of radio frames
respectively associated with different base stations 102 in a network. With regard to
Figs. 4A-4C and corresponding radio frames 400, 402, and 404, such radio frames have
a short CP. With regard to Figs. 4D-4F and corresponding radio frames, 406, 408, and
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can comprise respectively the same or similar functionality as, respective components as
more fully described herein, such as, for example, with regard to system 100.
[0067] Mobile device 116 can search for a base station 102 (e.g., cell) among a
plurality of base stations in a wireless communication environment in order to establish
communication with the base station 102 and other mobile devices (e.g., 122) in the
wireless communication environment. In one aspect, to facilitate searching for a base

station 102, the mobile device 116 can comprise a searcher 502 that can search for and
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[0070] In one aspect, the SSC detector 506 can be utilized to test hypotheses to
facilitate detecting (e.g., blind detection) of a CP length, when SSC(s) associated with
the short CP has the same phase shift as the SSC(s) associated with the long CP. The
SSC detector 506 can evaluate and perform calculations to determine which SSC has the
highest correlation value and can determine the CP length associated with the desired

base station 102 based in part the on the SSC having the highest correlation value. The
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common to base stations 102 in the network or there can be more than one PSC with
respective values that can be respectively employed by the base stations 102.
[0073] Each base station 102 can also include a SSC generator 604 that can
generate and provide a SSC (e.g., each base station can generate a unique SSC) that can
be transmitted (e.g., broadcast) in a wireless communication environment. A SSC can
facilitate cell searches, as the mobile device 116 can detect information associated with

a SSC, and the SSC along with the PSC can be utilized to facilitate searches for a



to system 100 and/or system 500. [0072] Each base
station 102 can include a PSC generator 602 that can
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utlhzed to facilitate locating a desired cell.
[0077] At 704, a cell can be identified based in part on phase information of a
SSC associated with the PSC. In one aspect, the searcher can detect SSCs, and
information associated therewith, such as phase information, which can be utilized to
determine which SSC has the highest correlation, identifying a desired cell, and/or
detecting a CP, for instance. The searcher can evaluate received information, such as
information associated with SSCs and/or PSCs, to facilitate detecting SSCs, identifying

cells, and/or detecting CPs. Information regarding the location of a PSC in a symbol
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[0080] At 808, a cell can be selected based in part on the correlation values. In
one aspect, the searcher can determine the PSC that is associated with the highest
correlation value as compared to other PSCs, the SSC the is associated with a highest
correlation value as compared to other SSCs, and/or the CP length that is associated
with a highest correlation value as compared to other CP lengths, to facilitate selecting a
cell, which can be the desired base station (e.g., base station having the strongest signal)

with which the mobile device can desire to establish communication.



val ues associated with respective SSCs, where the
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demoﬁulator 8 4 tilat can demodugte received symbols and provide them to a processor
906 for channel estimation. Processor 906 can be a processor dedicated to analyzing
information received by receiver 902 and/or generating information for transmission by
a transmitter 908, a processor that controls one or more components of mobile device
900, and/or a processor that both analyzes information received by receiver 902,

generates information for transmission by transmitter 908, and controls one or more

components of mobile device 900. Mobile device 900 can also comprise a modulator



set of observed events and/or stored event data,
whet her or not the events are correlated in close
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cone fromone or several event and data sources.
[0082] According to an exanple, one or nore nethods
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with a desired base station (e.g., 102) amongst a plurality of base stations in a wireless
communication environment. It is to be appreciated and understood that the searcher
502 can be the same or similar as, or can comprise the same or similar functionality as,
respective components such as more fully described herein, for example, with regard to

system 100 and/or system 500. It is to be further appreciated and understood that the

searcher 502 can be a stand-alone unit (as depicted), can be contained within the



cell) in a wireless comuni cation environnent. Menory
912 can additionally store protocols and/or algorithns
wae®sos@ded with searching for base stations iPCHUS2008/050792

Wi rel ess comruni cation environnment. [0085] It will be
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moblle deV1ce 116 for a base station (e.g., 102) in a wireless communication
environment. Memory 1016 can additionally store protocols and/or algorithms
associated with and facilitating providing PSCs and/or SSCs in order to facilitate
searches by a mobile device 116 for a base station 102 in the wireless communication
environment.

[0089] Processor 1012 can be coupled to a PSC generator 602 that can facilitate
generating and providing a PSC that can be transmitted in the wireless communication
environment. The PSC can be utilized to facilitate searches by a mobile device 116 to
locate, identify, and/or establish communication with the base station 102 in the

wireless communication environment. It is to be appreciated and understood that the
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system 100 and/or system 600. It is to be further appreciated and understood that the
reference signal generator 606 can be can be a stand-alone unit (as depicted), included
within the processor 1012, can be incorporated within another component, and/or
virtually any suitable combination thereof, as desired
[0092] Fig. 11 shows an example wireless communication system 1100. The
wireless communication system 1100 depicts one base station 1110 and one mobile
device 1150 for sake of brevity. However, it is to be appreciated that system 1100 can

include more than one base station and/or more than one mobile device, wherein
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transmitters (TMTR) 1122a through 1122t. In various embodiments, TX MIMO
processor 1120 applies beamforming weights to the symbols of the data streams and to
the antenna from which the symbol is being transmitted.
[0096] Each transmitter 1122 receives and processes a respective symbol stream
to provide one or more analog signals, and further conditions (e.g., amplifies, filters,
and upconverts) the analog signals to provide a modulated signal suitable for

transmission over the MIMO channel. Further, Ny modulated signals from transmitters
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Sy[%)ﬂ)ll] str egm)ase station 1110, the modulated signals from mobile device 1150 are
received by antennas 1124, conditioned by receivers 1122, demodulated by a
demodulator 1140, and processed by a RX data processor 1142 to extract the reverse
link message transmitted by mobile device 1150. Further, processor 1130 can process
the extracted message to determine which precoding matrix to use for determining the
beamforming weights.
[00102] Processors 1130 and 1170 can direct (e.g., control, coordinate, manage,
etc.) operation at base station 1110 and mobile device 1150, respectively. Respective

processors 1130 and 1170 can be associated with memory 1132 and 1172 that store
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implemented with modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes can be stored in memory units and
executed by processors. The memory unit can be implemented within the processor or
external to the processor, in which case it can be communicatively coupled to the
processor via various means as is known in the art.
[00106] With reference to Fig. 12, illustrated is a system 1200 that can facilitate
searches for a cell in a wireless communication environment. For example, system
1200 can reside at least partially within a mobile device (e.g., 116). Itis to be
appreciated that system 1200 is represented as including functional blocks, which can be
functional blocks that represent functions implemented by a processor, software, or

combination thereof (e.g., firmware). System 1200 includes a logical grouping 1202 of
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an electrical component for generating PSCs 1304. Moreover, logical grouping 1302
can include an electrical component for generating SSCs 1306. In one aspect, the
generated SSCs can be unique to facilitate cell searches (e.g., a base station can be
associated with one or more SSCs that can be different from one or more SSCs
associated with a disparate base station). Further, logical grouping 1302 can include an
electrical component for generating reference signals 1308. In one aspect, the reference
signals can be employed to facilitate detecting timing information associated with PSCs
and/or can facilitate cell searches. Additionally, system 1300 can include a memory
1310 that retains instructions for executing functions associated with electrical

components 1304, 1306, and 1308. While shown as being external to memory 1310, it
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searches for a cell in a wireless conmmrunication

environment. For exanple, system 1200 can reside at

| east partially within a nobile device (e.g., 116). |t

i d5 o ew@d%fﬁﬁ%%ﬁ%@&l%@mgmseﬁoizﬁe64 aéldrlg?ﬁ@g@ﬁ%‘aﬂhm

asnémigl udiong functional blocks, which can be

functi onal bl ocks that represent functions inplenented

byl0%108} ocesEBH 14 dptrgtay aothst exapwplsi syeen dhnt eaefpebipte searching

( Golbase bl VR £¥irelHTbRAuARM DNl GRSt BTHeQYEER 1402 includes a

groupi ng 1202 ofelectrical conponents that Can act in

conppaetf 6192 fRofetdchrg @nipe infpetion relajedtapringyigochreszation

[ J j : ' P

 304HRR PSS Sl ForBPRGRl ek SAPBRE Wi SR

wiinform#&mp estorived R8T PabdA oompinket 1406 faematoyg a jointly time

re ' L af. 1t h - by

¢ RARSEL P FIY P RARGLARGE M SRR A REWPRI S S
FUPSEESSC) thagtcnatys getowpi cuptekPidBrmatione @ cpnp@entad08 for ensuring
el ectri co nent .fqr .detectin 1206.. .1 n

o B R G TRIBRCE hE PR AR RN S8Ry P ypenronous
Wi sy fterSSCson{p@nent 1 4 [ihias xing therretativieaime diosiice badvieanthe two

i nformati etc.) and/or info i on associ at .th
oRoninas TR st e Bl ot e el Framro gL

f Afeteti@in@Btdongla@SGalukbd @Bpcchidl L 836¢iated R8h ©8LS; @rcompontgt 1414 for
1202 can i nclude an el ectr.i cal conggnent for selectiqﬂ

a derpinggceelafionplyes gIPeHECly APeriMed VER SPes peempasni 1416 for

asRReh iAW hihidee a $88Fonchi 498 € raASIPEME thePee Bhded in
(e.g., base station 102) can be selected based in part

orPatiea tsstotarmmgd rerrqlasion AAkeH Anderiesompane 0 foifixiag relptive

aSirhd MitAe bBARERIJ BRsdfRReS(Csvel y associ ated w th
PSCs, by the electrical conponent 1208. Additionally,

syI89¥ 1200t be nerredecdthpgthoifprementone spmpaserls aEsystem

I S ;
B g i it S
s Hbattheay stbwi1AG) docs eptraquircallmesprontiye ¢iMneits, and thapmbyey suitable

u : hat...on f ctricaly .

SRR 8008 8C AL AL e shiegl FamBRE

[ GRfrPin} oUitfiomitiogalitios &isgribell Bereinl. | ustrated is a system

1 8@ @Eat c acilitate searches. for a cell.in a

wiPRES" cofl PRkt ERST RaknEht i BpBR 566 o

r esibdeinwintshiltris, af base, sdtabssibie (oalegtribe $02Y conkeivable combination

I nstance. As depicted, stem 1300 incl udes. functi onal

bl GEREP s OF BRPLYPRSIR Mybines o Pl Ra iy

PredRamnts, BB bho\elr Rdin®¥ skill in the art may recognize that many further
combinations and permutations of various embodiments are possible. Accordingly, the
described embodiments 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.



conbi nation thereof (e.g., firmvare). System 1300

i ncludes a |l ogical grouping 1302 of electrica
w@oopos@nt s t hat can act in conjunction. Logi cCBCT/US2008/050792

groupi ng 1302 can include an electrical conponent for

generating PSCs 1304. Nbregxer, | ogi cal grouping 1302

can include an el ectrical nponent for generating

SSCs 1306. In one aspect, the generated SSCs can be

unique to facilitate cell searches (e.g., a base

station can be associated wth one or nore SSCs that

can be different from one S SSCs associated with

a di sparate base station). Further, |ogical grouping

1302 can include an electrical conponent for

geNb#tat slsigied & er ence signals 1308. In one aspect, the

reference signals can be enployed to facilitate

detecting timng informati on associated w th PSCs

and/ or Acaptheditipt fagilitates e apulti-stage eeH eerrchnaeinrisengal |y,

system can:i.Ne ; y '

mat rucreans PR TR 1o ek Sndi iy | chamnels

el(88€s)i @wl conponents 1304, 1306, and 1308. Wile

shown ! ) L hths to be

ander st TSGR phPolBIRE Mhiuddyigel gy BurGiecondar
1398chca@rnzagxm sttandl { $8C). nenory 1310. [00108] FIG 14
illustrates another exanple systemthat can facilitate
searching for base stations in a wreless

canmuniThatetiod esfielaimnn@niprisihe syst em 1402 i ncl udes a
conponent . 1402 for detectjng, timng informtio

el Bt eGSR s URE FHBFS BUTBH - RAHRFLIop Sepaoplsegondary
C QRa@IHatidA Ohn AQ(PSTIBSL) thiticOveds f@Wbrkas@ek ihformaioh; Hid
phase infqrnati%h associated with a PSC, a conponent . .
1406 f SPSUERAS MEYIhAESG dpes et h3yedisiglediaanencE deporingi ) artifact in
sYNShERMLatysem. channel / secondary synchroni zation

channel (PSC/ SSC) that conveys network context
information; a conmponent 1408 for ensuring that the

PSC dog$e RREhoABY 8aith BicBBbAsiAE BAHERE Yol R WREKditazicNbetween two
artifact in a synchronous systeni a conponent 1410 for

f ivhssgutiedSEel ati ve tinme di stance between the two
consecutive PSCs regardl ess of cyclic prefix (CP)

| ength; a conponent 1412 for determning correlation

val ues Thesptot iof elhyn dswopiiste xing tlhe PBCs; time distaperehreen the

141 r I N ol t respectively
aé%éé%%?%%ﬁgfﬁﬁl%@%@?&Hﬁégﬁg ﬁe%ﬁt?z%gngr det erm ni ng
determning CP Il ength a conponent 1418 for selecting

t celd bhased i rt.on.th term ned correl.ati.on

val ues ;Tlhgﬁﬁﬁ%)a Oggéﬁﬁlp SR ailft"’?ge g5 O SEIRG ey 4t %hv gront bases
t iordiftbrait ayutie skiét. ween two consecutive PSCs. [00109] It

is to be appreciated that the aforenenti oned

conponents of system
6. The method of claim 1, comprising:

determining correlation values respectively associated with PSCs;
determining correlation values respectively associated with SSCs;
determining CP length; and

selecting the cell based in part on the determined correlation values.



1400 can be hardware, software, or a conbination
thereof. It is further to be appreciated that the

W@ IBBe8G49U00 does not require all respective PCT/US2008/050792
conmponents, and that many suitable conbi nati ons of
subsets of these conponent3 can be enployed in
connection with carrying o £ functionalities described
herein. [00110] What has been descri bed above i ncl udes
exanpl es of one or nore enbodinents. It is, of course,

not possi ble to describe every conceivabl e conbination
of 7 cong &R &M chdm Ho QRBi s datesing ahd Herdfyigg which secondary

degaétrfiRgoh BRanaéIQRSOE R L1106 daehlp dlai®Nts &Yt RRRURE cell to
ordinary skill in the art may recogni ze t hat

. . ni ze Ll many
f uleteraiie @ dmpithraes Birsiagdavifehaerlaprbidentigicatioaaf giggell.
enbodi nents are possible. Accordingly, the described
enbodi nents are intended to enbrace all such '
al& er atfhemethogadictaing ¢t Fonyistedeyahingforonipse Hation whre a cyclic
Wi { I N ope of the appended cl ai ns.
FJ%?EQF%E?@; f%k%ﬁggg%ﬁgnt that the term"includes" is
used in either the detailed description or the clains,
sych termis intended.to be incJusive.in ga. ney . )
ST sty hd R 2 SR Rsihg Rt iR jsgoplied to
| gersplvated when, enpl ovied 188 ca=thansivhéenalr wRkd tb humber of
claim CLAIMS What I1s clained is: 1. A nethod that
f abtferpntphesss thatqap bp cwplgyed. cel | search, conpri si ng:
detecting timng information related to prinmary
synchroni zati on channels (PSCs); and identifying a
celdt bdbedncthodpd claina?, pragyeingrapolying 4 diffcrpgsphesashal to SSCs in
W'etaﬁl @ff&%ﬁ dad¥iRYNE RE@Bhzat i on channel (SSC). 2. The
met hod of claim1l, conprising: enploying a jointly
time dithered primary synchroni zation
channel/ secondary. s hr ani. zat i on. channel Cl ) .
Cre oot B5RARE M E SRR dep BRI s rgein o
t hibbsctadngle PSGhdamse shift istbawd impat cigd BSE seggerency net wor k
(SFN) artifact in a synchronous system 3. The nethod
of claim1, conprising fixing the relative tine
di 19t anqde hetiwdert daie X ensealh ifive SBBCE AsecditieS$E hivaddifferent
of claim 3, ing fixing the relative tine

di SPhHeiosef g\gaéngglil e

13. The method of claim 2, wherein a first SSC and a second SSC have same phase
shift.
14. The method of claim 13, comprising determining number of antennas associated

with a base station 102 as a function of unique mapping between number of phases and

number of antennas used by the base station.

15. The method of claim 14, wherein at least three groups (o, B, y) are represented
by using a combination of SSC order in a radio frame and phase modulation on top of

SSCs.



two consecutive PSCs regardless of cyclic prefix (CP)

l ength. 5. The nethod of clam 1, wherein an SSC uses
wa@hwsosgaences with di fferent bases or differeP@T/Uy2008/€50792

shifts. 6. The nethod of claim11, conprising:

determining correlation values respectively associ ated

wi th PSCs; determ ning cor?’gl ation val ues respectively

associated with SSCs; determ ning CP |length; and

selecting the cell based in part on the determ ned

correlation valyes.7. The nethod of claim1,

cofpri divpgethet aE eIy SARPTORGRS TaRAY SRET B rEissgeipted with

S VRGO ifZalth® DeteRBMAL loch A0 af BAVANEEPS@H DERIbol sequence.
transmtted froma particular cell to determne a

hypot heses associated with the cell, and
' dle/nt ' fﬂh@ %e'tlf%ﬁ OQfCIaIIHQ6C@dIILpI‘ISI%g pIH@m[TE&H@%%En&J l?dsgﬂ 141 ypart on
conprising searching for a base station where a cyclic

prte¢ dotectad@SCean be detected blindly. 9. The nethod of
claim2 wherein an additional phase shift of ejkqg is
applied to SSCs, where k =0, 1, 2, ..., MI, and q =
2p3M  vhepwpweiMreadhlzde esedium nhavingr stofed dihfrfcer extppliasascutable
t thod of claim?9,
cgﬁ%?u?@&ﬁ?&cg%ngxgt%e éﬂwﬂl gl phase shift to SSCs in
each d|détfeemgnt1mh1® enfsnmllomnrelaltedatmqirmr)k syfichroni4agion channels
rrei)gﬁq of, claim 10, conprising applying a phase shift
to( Saélé wherein a phase angle for the phase shift
is basefdiennifymgrﬁ @h Bas&SG gaguen phaseldformagormatdocidiedf with a
claim?2, rein.a fi rsi) and a second SSC have
G PR RO SHEL S age shift. 13, The met hod
of claim2, wherein a first SSC and a second SSC have
sarre phase shift. 14  Th rreth d of claim 13,

ri JMAGORBYET FRdRDIGMATINBEH CHMalfe SAMBISIngs SQspRussT ggjecutable

Wlﬁﬂm@tlchﬁ$&c§ﬁﬁhg@ﬁ‘ttﬂ@%llé’§m aftgnction of unique
mappi ng bet ween nunber of phases and numnber of

ant enn&8PloyBE DHipitthetime dihgedpripary sygchrqngatiopichanebyecondary

cl ?héﬂr&ﬂzatlma{aﬁh@ (BC/h8@hatlc BARS s M RURT oh@xt 19f0rrﬂa)t10ﬁr $nd
represent ed usi ng a conbi nation of SSC order in a

radi o FR|NBS ﬁmjthgﬁﬁ dogrowtihaeiasmglriraaegncy hetsgds(STH) artifact in
T'hesgﬁaﬁ&%usosf «&h@i m 2, conprising using phase shift

rmat 1 on somated W th

20. The computer readable medium of claim 18, comprising computer executable
instructions for carrying out the following act:

fixing the relative time distance between two consecutive PSCs.

21. The computer readable medium of claim 20, comprising computer executable
instructions for carrying out the following act:
fixing the relative time distance between the two consecutive PSCs regardless of

cyclic prefix (CP) length.



an SSC to facilitate determ ning | ocation of an
associated PSC in a synbol sequence. 17. The nethod of

W@ L@BMas6iB] conprising performtimng detecti onPGEESH0$/650792
part on the detected PSC. 18. A conputer readable
medi um havi ng stored theregg conput er execut abl e
instructions for carrying out the follow ng acts:
detecting timng information related to primary
synchroni zati on channels (PSCs); and indentifying a

cell based in part on phase information associated
wi4%h a@%ealﬁalgmre% MBI 1 GHM e ApTaPrIYEseymPUiy cxccutable

Thﬁstﬁ@ﬁ@idtf&fcafr?iﬂgéﬁ)ﬂt_ﬁe Haehmaed: cl ai m 18, conprising
comput er executabl e instructions for carrying out the

f ol | owidpigimaiping comslpfionyrivgs tesnesiiyety gpsqciatesl itk Pred

pri mar YieSMRaik Q&ir@l%dn%lugi‘l%%é@ﬂiéeﬁﬁ&%%dywith SSCs;
synchroni zati on channel (PSC/ SSC)” t hat conveys network

cont extdeteripingiililength;amdl ensuring that the PSC does

not h a\éae@ﬁng itlﬂ:g:leﬁ bgsreg ‘ﬂ‘l’ﬁgdgtco)ﬁ_llﬁgaé@@ﬁﬁneﬁ %Ell}glatﬁ)rélt\ja](u@y in

a synchroungus system e conputer readable
medi um of claim 18, conprising conputer executable

i nstructions. f in ut. the fool . 7 :
3 oo 2ORRIE BEL IR 08 LEHL BB, i e
c ansectidns V& cR$@ag o@the fhHewmgnput er readabl e nmedi um of

claim 20, conmprijsing.co ter executabl e instruction

For cafyriig Btk SHEOTE Py AR FruTryiapal Sl (550
r eleq@ichste hhd weerdinahamical Hemmvaepartiidart vedl @O rs@ONINE Ve hypotheses
PSCs regqar.dl ess of cycl.i.c prefix ) length.22. The
conpeeh dhea bnairsteRh ar et ls conpr i si ng

conput er executable instructions for carrying out the

following acts: determ ning correl ati on val ues
r pectlil§ @Pvplgs%@&@%{ee@GWWf Y, 21 cpraprsing gRynputer executable

CAhdtRL@S s P8t AV ME SuttBSRAGH Ing@ty associ ated with SSCs;
determining CP |l ength; and selecting the cell based in

part onc¥pEngfer &b sadocuheret axdli Areliy|(GRkcan pg detggied blindly.
conput er readabl e nmedi um of claim 18, conprising

conput er executabl e instructions for carrying out the
f A5 OWiTll‘lg cag@puter readable medium of claim 19, comprising computer executable

instructions for carrying out the following act:
using phase shift information associated with an SSC to facilitate determining

location of an associated PSC in a symbol sequence.

26. The computer readable medium of claim 18, comprising computer executable
instructions for carrying out the following act:

perform timing detection based in part on the detected PSC.

27.  An apparatus operable in wireless communication system, the apparatus
comprising:

means for detecting timing information related to primary synchronization
channels (PSCs); and

means for identifying a cell based in part on phase information associated with a

secondary synchronization channel (SSC).



detecting and identifying which secondary
synchroni zati on channel (SSC) sequence has been

W@ e@psesiddt ed froma particular cell to determ PEI/ES2008/050792
hypot heses associated with the cell, and
identification of the cell._24. The conputer readable
medi um of claim 21, conpri g?ng conput er execut abl e
i nstructions for carrying out the foll ow ng act:
searching for a base station where a cyclic prefix
(CP) can be detected hlindly. 25. The conputer
r dabllé AR B FlER A7 #PROTSI-S npr i si ng conput er
execut ahs 1105t &miAbyiRNSa f RintGatinkl HGhQW  pritBarl Ok{iRWRBation
act: using phase shift information associated with an
sstainsl/segendent snehrgeizaion hrpng! (PP onthaf capeys network context
asRmhAcgdaddSC i n a synmbol sequence. 26. The conputer
readabl e medi um of claim 18, conprising conputer
execut aspes forsmpuiingi bitsthe dISCodeasyiiohdavup sigee freducassi agfwork

ackinvPSE el iMatel 8 ;Ig Ijon based in part on the
dgtgelc\:]feci N §@a Sglge.h%gsg gtgr atus operable in wireless
comuni cation system the apparatus conprising: means

f de ' | 13 i r ot i r - L e .
syenr on Soprsh! B Ol PL BRI ey e h® BT ditance
i dentdach ywagpnaccosid P¥&sed in part on phase information
associated with a secondary synchroni zati on channel

(SSC). 28. The apparatus of claim27, conprising: neans

f @0. enpatheyHppgratas jodi didily 29,1 ¢oenpdlisingemedhs pot fing the relative time
sypchroni zati on channel /s dary. syngchroni zat i

CHATHIGE Dy Bees BSpyo ARGy S SIS PRYEBPERE (CP) lengih.

i nformati on; and nmeans for ensuring that the PSC does

not have a single frequency network (SFN) artifact in
a dynct Bﬁ%?“éwflé}ﬁlgégpmﬁﬂ%n%ppar atus of claim 27,

conpri shcagk AEASiOAg Edrélafibn {fﬁh@tﬂzs?&tiv'bl%sé&ﬁfea RG@ PSCs;
bet ween two consecutive PSCs. 30. The apparatus of

cl ai m Pwanioniteraviee sasgtsion slugsiresppeiveesoetated Wi SSCs;

time dighaneeiRehReNCh Raethvhgconsecuti ve PSCs
regardl ess of cyclic prefrx (CP) length. 31. The

appar atggnopr gelegtipg thy celblnsprd ingprign the determined correlation values.
32. The apparatus of claim 27, comprising means for detecting and identifying
which secondary synchronization channel (SSC) sequence has been transmitted from a
particular cell to determine a hypotheses associated with the cell, and identification of

the cell.

33. The apparatus of claim 30, comprising means for searching for a base station

where a cyclic prefix (CP) can be detected blindly.
34,  An electronic device configured to execute the method of claim 1.

35.  The electronic device of claim 34, configured to execute the method of claim 2.



means for determning correlation values respectively
associ ated with PSCs; neans for determ ning

w@rses@di on val ues respectively associ ated w BCT/BSX088/050792
means for determning CP | ength; and neans for
selecting the cell based i§6part on the determ ned
correlation values. 32. The apparatus of claim 27,
conpri sing nmeans for detecting and identifying which
secondary synchroni zati on channel (SSC) sequence has
been transmtted froma particular cell to determine a
hy¥ot hé¥edPPaEc PRAEE Wi 13 WiTRlEsSc epmmunierion system, the apparatus
| dehfplifihgation of the cell. 33. The apparatus of claim
30, conprising nmeans for searching for a base station
wher e & PESFEYSPe CoiHigped t¢:CP) can be detected blindly.
34. An el eCHét;&@'tﬁ:niﬁi Vi f68nai0R friigkdd &4 .pFiﬁlal%XS%HﬁI%niEﬂ%n. channels
met hod of claim1l. 35. The electronic dévice of claim
34PSevndidgur ed to execute the nethod of claim2.36. An
appar at us_operabl £ clin baeliih Gafish HRITUMoRRIIA NS Eith a
t he apparatus conprising: a processor, configured to:
decawmtlay ispichrpnizafior shaticd(SSCei atled to pri mary
synchr gnj [ I ; d..i.dentify a cel
based gﬁ&%§%¥8§Wﬁ%%g@§pﬁﬁ%§§§§%?gﬁﬂﬁggbciated with a
secondary synchroni zati on channel (SSC); and a nenory

C led.to th r.ocessor, for stori data. 37. The

SO ottt bR R RRSR 38 e e SRR AT (ST T

enpl oy eapjogi @tjbintly i tirke diithtred gdingiiy Fetighr@yadbn ahamal/scoshdary
channel /. secondar oni zati on channel PSC/ SSC

P B Y S B P SR Rt o B hend

that t ResuRSGatdREBS M AbesMaVIRva a SinBRI fRqhidnefl eReik (SENWiKact in a
(SFN), artifact in a synchrounous system 38. The
apPATEWISUOYStEMai m 36, the processor configured to fix
relative tine distance between two consecutive PSCs.

39. The apparatus of claim 38, the processor = )
col¥f i gdheapragrtys of claffa 3pethapiogessercrplighred aritaelbyaian distance

t R 1FOaSESMET MBS RSCs regardl ess of cyclic prefix
(CP) length. 40. The apparatus of claim 36, the

processor configured to:
39.  The apparatus of claim 38, the processor configured to fix the relative time

distance between the two consecutive PSCs regardless of cyclic prefix (CP) length.

40. The apparatus of claim 36, the processor configured to:
determine correlation values respectively associated with PSCs;
determine correlation values respectively associated with SSCs;
determine CP length; and

select the cell based in part on the determined correlation values.

41.  The apparatus of claim 36, the processor configured to detect and identify which
secondary synchronization channel (SSC) sequence has been transmitted from a
particular cell to determine a hypotheses associated with the cell, and identification of

the cell.



determi ne correlation val ues respectively associ at ed

with PSCs; determ ne correl ation val ues respectively
waz®sosaved with SSCs; determ ne CP | ength; aneiCHEEm™0%/050792

the cell based in part on the determ ned correl ation

val ues. 41. The apparatus 32 claim 36, the processor

configured to detect and idéntify which secondary

synchroni zati on channel (SSC) sequence has been

transmtted froma particular cell to determ' ne a

hy ot heses associated with the cell

nt i fli'e aPRaEusatt ofa@ etbe pﬁpzesswnﬁgﬁaﬁl £ garch for bgsgyptation

3%&&@@&[1951%%@@1»)%@%& guER4 v1IRd C%ear ch for a base

station where a cyclic prefix (CP) can be detected

bl indly.



