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BACKGROUND
I. Field
[6002] The following description relates generally to wireless communications,

and more particularly to searching for cells in a wireless communication system.

1L Background

[0003] Wireless communication systems arc widely deployed to provide various
types of communication; for instance, voice and/or data can be provided via such
wireless communication systems. A typical wireless communication system, or
network, can provide multiple users access to one or more shared resources (e.g.,
bandwidth, transmit power, ...). For instance, 2 system can use a variety of multiple
access techniques such as Frequency Division Multiplexing (FDM), Time Division
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 vig 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
contmunication 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 (A7) transmit

antennas and multiple (Nz) receive antennas for data transmission. A MIMO channel
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[0007] Wireless communication systems oftentimes employ one or more base
stations that provide a coverage area, A typical base station can transmit multiple data
streams for broadeast, multicast and/or unicast services, wherein a data stream may be a
stream of data that can be of independent reception interest to a mobile device. A
mobile device within the coverage area of such base station can be employed to receive
one, more than one, or all the data streams carried by the composite stream. Likewise, a
mobile device can transmit daia to the base station or another mobile device.
[0008] A base station can also be referred to as 2 cell. When searching for a cell
among a plurality of cells in a communication system (e.g., OFDM systemn), a mobile
device can desire to detect information, such as Primary Synchronization Channels
(PSCs) and Secondary Synchronization 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 2

desired cell within 2 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
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[0011] According to an aspect, a method that facilitates a multi-stage cell search,

comprises: detecting timing information related to primary synchronization channels

(PSCs); and identifying a cell based in part on phase information associated with a SSC,

(0012} Another aspect provides for a computer readable medinm having stored

thereon computer executable instructions for carrying out the following acts: detecting

timing information related to primary synchronization channels (PSCs); and identifying

a cell based in part on phase information associated with a SSC.

[0013] Yet still another aspect provides for 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 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.
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searches within a wireless communication environment.

[0021] FIG. 6 is an illustration of an example system that can generate
information to facilitate cell searches within a wireless comniunication environment.
10022] FIG. 7 is an illustration of an example methodology that can facilitate
searching for cells within a wireless communication environment.

{0623} FIG. 8 is an illustration of another example methodology that can
facilitate searching for cells within a wireless communication environment.

[0024] FIG. 9 is 2 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 illusiration of an example system that can generate
information to facilitate searches for base stations associated with a wireless

communication environment,



[0015] To the acconplishment of the foregoing and related ends, the
one or nore enbodi nents conprise the features hereinafter fully

descri bedygnghspgdsdi cul arly pointed out in the clainms. PCRSRGEAB g
description and the annexed drawi ngs set forth in detail certain

illustrative aspects of the one or re enbodi nents. These aspects
are indicative, however, of but a few of the various ways in which
the principles of various enbodi nents can be enployed and the
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searching for base stations in a wireless communication environment.

DETAILED DESCRYIPTION

[0030] Various embodiments are now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more embodiments. It may
be evident, however, that such embodiment(s) may be practiced without these specific
details. In other instances, well-kmown structures and devices are shown in block
diagram form in order to facilitate describing one or more embodiments.

[0031] As used in this application, the terms “component,” “module,” “system,”
and the like are intended to refer to a computer-related entity, either hardware,
firmware, a combination of hardware and software, software, or software in execution.
For example, a component can be, but is not limited to being, a process running on a
processor, a processor, an object, an 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 2 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 locel system,



[0021]FIG 6 is an illustration of an exanple systemthat can
generate information to facilitate cell searches within a wireless
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of anot her exanpl e met hodol ogy that can facilitate searching for
cells within a wireless conmuni cation environnment. [0024]FIG 9 is a

depiction of an exanple nobile device that can facilitate performance
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terminal, user terminal, terminal, wireless communication device, user agent, user
device, or user equipment (UE). A mobile device can be a cellular telephone, a cordless
telephone, a Session Initiation Protocol (SIP) phone, a wireless local loop (WLL)
station, a personal digital assistant (PDA), 2 handheld device having wireless
connection capability, computing device, or other processing device connected to a
wireless modem. Moreover, various embodiments are described herein in connection
with a base station. A base station can be utilized for communicating with mobile
device(s) and can also be referred to as an access point, Node B, or some other
terminology.

[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, carier, 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, efe.), optical disks (e.g., compact disk (CD), digital versatile disk (DVD), efc.),
smart cards, and flash memory devices (e.g., EPROM, card, stick, key drive, etc.).
Additionally, various storage media described herein can represent one or more devices
and/or other machine-readable media for storing information. The term “machine-
readable medium” can include, without bei.ng 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. Systern 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 incjude 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
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antennas 104 and 106 transmit information to mobile device 122 over a forward link
124 and receive information from mobile device 122 over a reverse link 126. Ina
frequency division duplex (FDD) system, forward link 113 can utilize a different
frequency band than that used by reverse link 120, and forward link 124 can employ a
different frequency band than that employed by reverse link 126, for example. Further,
in a time division duplex {TDD) system, forward link 118 and reverse link 120 can
utilize 2 common frequency band and forward link 124 and reverse link 126 can utilize
a comumon frequency band.

[0036] Each group of antennas and/or the area in which they are designated to
communicate can be referred to as a sector of base station 102, For example, antenna
groups can be designed to communicate to mobile devices in a sector of the areas
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



6 distributed system and/or across a network such as the Internet
Wi th other systenms by way of the signal). 100321Furthernore, various
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wirel ess charB8Fs framdespegtivobrse yetinsp 107 Jing mokdsiise HF6 cgp é@tv%gnalyze

cont ai ni ng, aa'ﬂ%f)évaﬁgt@Tlﬁé'lélﬁwb@ﬁ(fsléﬁﬁ B@@(t%)facﬁﬁzgé faéntﬁﬂhgand/or selecting a
[ 0034] Ref erring now tfgﬁ I%‘g,, a W reless comunication syst emg?L
e

il lustrated idesied@aed i prdgrdp pAbYSTeROBIIFRYANS Wih Bi5B hEe gteheY e n

System 100 qurtﬁﬁ%caﬁ&h bis8 bthdohs 8dn RAXBowE BklaPRSL geg’p%ct(t@ﬂkho@ﬂ@ base
station 102 is depicted in Figure 1 for clarity and brevity) that can

- each incl ude ds¥ire lﬁk@dé]?ﬁ“‘e??ﬁéie@lg%lﬁgn P¥opr %%ﬁ?l%sm%]rfém‘é?ﬁ‘t A% @F oup

can include aptRMBARSLAES 180Hh akfdEvord MOHPST @h APprEAlle GO ABkileIRvidNT BNNas
108 and 110, and.an additional groug}can i.n¢cl ude antennas 112 and
:|

114. Two ant eWHHEMag Biqrpptnethet canpemgiized Lo Reiliittesnirirograting: of Hswabds |
nmore or fewerdeviée ﬁm@ﬂﬂﬁﬁs&@ﬁm@%lﬂs%Zﬁﬂ)eﬁ!ﬁfqu@@@&p&fh@é‘@&be Basms 102,

station 102 can ad onal lL.y.includ transm ter ch
el vor chai 4 BRI G HiYiHEC R B Ge- oSG G ighsy
conmponent s asiggCitaion dieiﬂiﬂcﬁtt(ﬁll 1@fﬁﬁi1aﬁbﬁ &ﬁﬁmaiﬁbﬂﬁhnaﬁl shséoRgaptithibaie. 9.
processors, nodul at I ti exerls ” &ul atsgk denul tl?ﬁ%&éers
Bt onnas, et G OnA 3y I Bere SRt e Ly G S T8I
[ 0035] Each basesstiall ith 3 Qdpaoave i§poMes6s, dhtre thatd dan doeplotalityRE eifflehy | e
devices 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, a2 mobile device may
not be able to differentiate between base stations to determine how many base stations

and/or which base stations are fransmitting respective signals, and this can inhibit and/or



such as nobil e device 116 and nobil e device 122; however, it is to be
appreci ated that a base station 102 can communi cate with

substanti punber of nobile devices simlar to fﬂ%ﬂ] es
116 and 1@?%5{%% e devices 116 and 122 can be, for exanple dzjﬁ)sgg?ﬁlbﬁl ar
phones, smart phones, |aptops, handhel d conmuni cati on devices,
handhel d conputi ng devi ces, satel litd radi os, global positioning
systens, PDAs, and/or any other sui tabl e deV|ce for comruni cati ng
over w reless conmuni cati on system 100. As depicted, nobile device
116 is in comunication with antennas 112 and 114, where antennas 112

and 114 tr angivent p pobiledevicefiomidentiyinge davspf buse $10@NOVhSR 2lieDERREr d | | nk

118 and recebéé?ch'f&faﬁ&fﬁ%ﬁﬁf?'ﬁb&é’e@f&éﬂ%ﬁ'ohﬁrt@%%hlﬂﬁhé&ﬁnﬁl\{c‘%ﬁorﬁ reverse
link 120. Mboreover, nobilée device is in conmunication with

ant ennas 104 [80&% 106, Immwéan&ﬁwmasouwm%d sobodimens thesubset or mat i on

to nobile deYﬂn‘é@au%@Banqy&ﬁmasﬁlﬁfn\g@re%blwdsu@an&r @ﬂ@keﬁt@ﬁ@smoﬂsnb@wm&ﬂ on
fromnnobil e device 122 over a reverse |ink

di vi si on dupt&ESCrppgisising Rin ekl Fiﬁf?leﬂ'@s%%mﬁ% ¥0|2| 3&35““ the

di fferent frequaidichageahgRrdniat vitwes dl;sysara@%@re%@u&ds k2 th2kb neditilk
forward |ink_ 124 can enploy a different frequen band than that

enpl oyed by ﬁlwéwéw%kanﬂfﬁ'lcmﬁy Seaiel ApIRad OpRiiY hé?mc} RsestatiopL02

di vi si on dupkegy, Ka?ﬂ?&txoﬁ%%ﬁﬂng@s@ﬁ@@dlﬂ link 118 and reverse |ink 120
can utilize a common frequency ban and f orwar d I|nk 124 and reverse
Tk 126 oan WP T o0 40 GorAEIRL 3P STie Ly ioB LMo GER Ay |02
ante Bnas ?nd/mgrettmyaﬁ@ﬂeﬂﬂcmaﬁme HreyedidIg e B sgetaihashet, eheciiaiuai cat e
can be referred t

Ector of base station égZ For exang)g
ant enna gr oup&&cy “beemﬂ'é% ) POV EB BRSSP e ES Chite dhegas PaROM A o
sector of t h@o@r@%d@.@]{@f@d aﬁxycahas ax&all Foi @amBR2he diftaiee MM o3 g n

over forward_links 118 nd 124, transm.tti.n nnas.. of

et on 105 EpdiEeics et Bhamecr it R ERRATS et dnL B SEnBr RS |
of forward | ivikse Chb8equfited Rith didfkrenttaies er diefuentegclitbbifia(uk., idRrent SO,
whil e base station 102 utilizes beanfor.m ngl to trans;pt to ITDHI | e
devices 116 &MEe1Y- dedtetlir et icbmidBrlgion shifholos s 6RY by pRgyied to the

coverage, nohysls WRiices 1 9 NalahBRrd D9/&e N gan Slakadnb gumitbhect to
| ess interference as conmpared to a base station transmttlng t hr ough

a singl e ant ekfffent phages|that g2 hewpplogedy whre.dar expopls 7 differeit physe wifé@n\}apt h

an aspect, agakeuh@ss@,\&h e&h bikRrppRssealoa ol fﬂrtheﬁle%?lt r'ﬁféwta@ls@prﬁgeatl on
102 in the wirel ess comuni cati on environnent

Ot hogonal Fragpiiseieiie Bp& wdiettie RBT isitneniftey V(’@B@?%ﬂ%mé@fﬁ tﬂ%ﬂeels a

system acces qﬂwselsﬁif&é %eﬁhaEélo{aﬁ&QEﬁ)heﬂ fand 40, wisRalchaR $h@btor 81 phase
communi cations with desired base station 102, so that the m)bl | e

devi ce 116 céﬁl%ﬁ%?ﬁsﬁfidﬂémf%“@eps@F%Wt data, receive data) in the

wirel ess comrumﬁatl onnﬂrﬁwm@ﬂﬁmetus &0 defeft I ABDEotivapKEESInIEsE amaEe
station 102 can

e a base stati I‘OVI s the bes

strongest) sigHAPSPEG O ’&ﬂﬁ?ﬁﬁfeégg Qai}ah &ﬁaﬂre@mﬁ‘&%éfﬁ@q\/ﬁwﬁh a
base station cifBsutlifzed thd hebideniice! IBI@faSﬂifht‘el”iﬂﬁiﬂf}Z@& paltelaf bawé $thtichhe
base station 2. To facilitate searching for and synchronizing to a
desired base station 102, the nobile device 116 can receive-and/ or
det ect respecqoo4ee Pri MakycoSiAcwitningthénagpcCBSONeK SSCPOMveaditferent
respecti ve Secondary Synchroni zation Channel s (SSCs) fromrespective
base st at i onscomdinations ef phets shidt, shsh pe e “B06 a"4n fod exeerie, whnak¥oel, 2and/ or
eval uate the received PSCs and SSCs to faC| litate identifying and/or
sel ecting a ddsh peldn 58sb 25t adf-brivhidzap eyt g df M gotegiabgsmibiigtions. In

communi cat i ongoyidnbe ﬁfﬂ?ﬁi]ﬁﬁ&ﬁet’%ﬁh’ S5cilfd SSEB @an%%@: f QMQRSR sﬁiﬁat i ons

can be a known signal wth respect to the nobile device 116, and
there can be @“cdmmmh iRBEe, thereaar b impioved ghagisiebtionpnibebilityf ABSBsreas

to the base sfatl A3Ssdfie bileallGhARHons, BifindimGe, GRS esBaMkAG the

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



systens, if each base station are transmtting the sanme PSC signal, a
nobi |l e device may not be able to differentiate between base stations

to deter e hoWsHRNY base stations and/or which base sép{iRRsoE
transmtting respective signals, and this can inhibit and/or 9

prevent a nobile device fromi dentlf ing a desired base station when
attenpting to search for and identify a base station in order to
establi sh comruni cation. [0039] 1 n accordance with various aspects and
enbodi ments, the subject innovation can facilitate shifting the PSC

| ocation for different base stations 102 so that the PSC transmt

timng can bénfermiien detpcted by themobe davice hisewn Scitate frtermimng thesmunberefy| ¢ |

the mobile deykGas éel&ld%éz\i%éi qﬁéﬁa@é‘é{étﬁh%@@i%@@aﬂe%ﬁﬁ{ &slagﬁ@le
stations 102 in the network in order to &wc I and efficient

search for aR@vieershe pynybep ofidbases e PEES St ey %’ﬁ Dopd the n@‘nberﬁl%’éennas
station with §§drb9'?19:%§§e smaﬂ%z) - AdcOaR Id@l@ﬂ%@@@@l&:ﬁs (e e W%ﬂﬁ‘e

device 116 can séarch f a base sta where the ¢ ic prefix
(CP) can be dm@em@ﬂaymsmgmcymbmﬁwg9’é$5¢ ?fgﬁram@dqur@edp%thaﬁ@ée (e.g.,
relative ti mﬁﬂﬁugﬁ(ﬁ;&g%@gfgg@gv\een two consecutive PSCs can be t he
same for both a short CP, and can be fixe

exanpl e, t he [8143t ance The phasn st morpationassogizied Méfh ASECwise PF‘né’ﬁ “Hg‘"ﬁ’éé‘f

the SSCs resra%ba1¥@évyce9@@€orf@éﬁgmfa&emﬁﬁg Bt dlchtRn3e. & Obshioh) ofiel | ze Chu
sequences wth ferent bases or different cyclic shifts %e

different s ed‘ﬁﬁ@ﬁé‘é@ FSC mghe syapbp] seaieaces EaF idHanse, BemahilgideYiendP cHhase

shift of eft p‘é@&nﬁﬁmﬁ@@étécﬁgn bRed NParoShe dMBLEIIPSC, Whidh cahbed comelationM 1,
and 0 = 211/M Mcan relate to_the nunber of dlfferent phas es t hat

can be enpl oﬁ’éﬁveeﬁ’/\ﬁéi’%akaﬁ%ﬂlegﬁgﬁiﬂ“@’ceénﬁfhPF’@PQ?l‘ée"Hﬁé%m%mﬂﬁet&ean be
applied to S$fsseiifo@aabh Giatdies apEsOaGEciGERiOMe 2O td famﬁtbne d&@:ﬁﬂ&ﬁiﬁé<
There is no phaseapllg%tot ePSCWnelg he %’ @1 { tted
When a SSC i <& pesgaighiop d &gthattpasyticdsuch poglo g glﬁ‘?t ing Qe ghase

rotation) appkioe@icl 8SCHE: B6Ke dokled B (ichedapname wakg besefs@fior 1ve @has e
shift can be based, |ri rt on the PSC sequence. [0041] The nobile

devi ce 116 cdR"HEfBEHetRE- r espective phase shift of a SSC with

respect to itgo@agsoci ahede RE&:, tar TP kel caplva detecdi Hlindlp afiersppbd Sy
information that can be utilized by the nobile device 116 to
facilitate | FSHE49%Ying a particul ar base station 102.

[0045] 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
example, 512 hypotheses from the SSCs and the reference signal ufilized for validation
can result in a total of 512 hypotheses. It is to be understood and appreciated that the
reference signal can be placed at the 0 and 5% symbols for both the long CP and short
CP instances. Itis 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.

[0040] 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

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



[0042] I n accordance with anot her aspect, SSCl and SSC2 can have
di fferent conbi nations of phase shift, such as eft and elm, for

exanpl e, % 0, 1, 2, ..., MA and m = 0, 1, 2, PCTmszM‘sﬂosoM' ch
can resul K/Fﬁppot ential combinations. In accordance with still

anot her aspect, SSCl1 and SSC2 can have the sanme phase shift e6. In
such instance, there can be inprovedlphase detection probability.
Al so, there can be at |l east three potential conbinations, for

i nstance, that can represent antenna information (e.g., 1, 2, or 4
antennas) associated with a base station 102, and the phase 10

i nfoor mat i on S8ELadStPURycan e newb ) daeh BRG, Fesrectivaly, kife et pymbolse

det erm ni ng (NG rgpséplaéd 18 RS R, 296 %;z %@domie@oﬁmn BRs&@p&tiad i on
102, as there can be a uni que nappi hg between the nunber of phases

(e.g., phasesydf mwgesmaskt) Jifferaef. Whege. iy isencePSQ AR RROsHERE ihire t he

base station gl se%}g&leé%mgésyema&adhmeiobrm @h O8I 051&@1@]3 witlsesRet Y)
can be represented b umg&a conbi natjon_of SSC or inara

frane and th& ’ﬁﬁlﬁﬁémﬁﬁ%la Hncag e iigipsigen Sefthe SYi"é’Gh%‘i"Fﬁ%e Vﬂﬂ’d&%’egﬁ‘? ft

information agaePGinied With a SSC al so can be utlllzed by a nmobile
device 116 to facilitate determ ning the_| ocation %énd$05|t|on) of

the associ at d4PSC i n A brse ¥R d 0?2 cogoEnad seatess f‘?"r?ﬁ‘%iﬂ Rse9hi | e

device 116 cap, RekE Sepritosd @&o@eﬁl@@zoooznzbmwgl @nﬂﬁlﬁe tﬁhﬂzh@oﬂﬁé ect ed
PSC, which can be a correl atjon betwe peak an

sequence, andePHEVHBHP| ’@”’G%Qﬂoe%ozﬁ%) c%ﬁ“u "EPP‘FGP 3 ¥ctong C’B’H’égéc ‘f“ﬁ? 8PRati on

rel ated to theo36et@daas hti8ehdi fidind A0e, dﬁ&eséca;rfzas:ﬂ ﬁﬂmzaiaemdiameam ni ng
t he base stat] On@{%\@éﬁt hat transm

eds B ntlf ing the
bhase of tho MASLBE G I oSe BRB OHDE e RRAICEn 106 VRerE s e
V\ﬂ' ch b?s e s tﬁ@dtér@ﬂ%nlﬁiﬁ fheSr Ptsca,d nﬁmiﬁwﬁg P:rSU@al PREE.ovErDgidg, Ibﬂcaﬂs%‘:aa&mﬂ:t
the CP length can be detecte i te
[0045] I n an &&heEpy at‘ﬂg SR T %‘i’"ﬁ ndpe ﬁ’%gﬁtsﬁ&?g@%&?& & 336
SSC and t he regfiereacdifstg®Psts.can be fl exi bI e. For exanple,
hypot heses fr and ese omth refere ce nal
can yield a tlg{ggl of 3%'%"?19‘8%@1‘49%%&61 o eSf]Hé:Pupéfx% ] 890%1 P
hypot heses f rseqichdecan836s rmﬁd atrﬂmeﬂrr edtion efictvaly gnall only sdeicne 8SE,and
val i dati on can

under st ood arf&“lﬂﬂf)trdé%‘fl %ﬁhé’% bf’Wg?n ?‘??ém? %&ﬁjgeg%m%&ﬁ%ﬁ%ﬁ%a‘?\o%é am‘fegcé 8 at
the Oth and Shffbﬂsytaﬁxmlasthk@amdmhm the long CP and short CP instances.
for the ref en8Eb o ondi (5 Aaeys SHEAF HALG 00 R pbi (el BRESRRETY
wher e PSC ancaSB&: 83@assocanshthdreeith. Tadadiltate RS tiag the BBGe tdgrerigeofila 330, zed
as a refer engG ﬁé@&% be utilized as a phase reference. Each SSC of the radio frames 200, 202,

204, can have a different phase reference because each PSC occupies different positions

in the symbol sequence, so the channel between the base station 102 and the mobile

device 116 for each PSC can be different. Once a respective channel is applied toa

SSC, unique channel information can be observed.

[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



100461Turning briefly to Figs. 2A-2F, illustrated is an exanple of
radio frames 200, 202, 204, 206, 208, 210, respectively, that can be
r epr esent Wdi’ %f 9Eladl o franes respectively associ at edP(‘,“i‘fhﬁoS’d/Jsﬁﬁiem
base stations f 5 in a network. For instance, referring to radio
frame 200, there can be a preanble (P) that can be a sub-frame of the
radio franme. The PSCs and SSCs are typically only sent during the
preanble (P) and the md-anble (M. As depicted in radio frames 200,
202, and 204, the distance between PSCs can be fixed. For instance,
t he di stance can be 5 ns. A SSC, such as 11 SSC1 and SSC2, can be
next to each nRB; strtwpdée eanvietest informatipereigadgo e SEYmBshes phasadifer | as
depicted in o

P xﬁfﬁx’rxféﬂgﬂ @{z?aea%%ate@%% ¢ dé?f?’ géelflql a f&ﬁﬁat§ i@ rhihnd e

respective sy séquences can ere | nstance,
PSC can be i rhagsotation m%thatirnnwdswgm egtetguein dbe mphils S?ﬁé%fp@étcal’e o radio

frame 200, F’%%z&&@m@ﬁlfar&a%sa'sgobﬁfed %aﬂ%ﬁéﬂ s'S@§ RS Entityand Bl Qarfoh aRm202,

and PSC can be 1n position synb sequence with respect to
radi o frane zmnsmlﬁmherqtmn@a@%ngk @m B8R esi@bswnﬁ@}??f&inhwﬂh Bathapy datiop or
exanpl e, and ;gach sector can utilize one of those radio franes 200,
202, 204 (e.g., can utilize the jinig& of the respective radio franes
200, 202, 2049952For i n¥ilarsewd taFige 2Pl agd serespanping wdio fmcs 284 4% 200,

a sector 1 c r 1ze
Cadto frame a5y iR it AR 1GRr. 0fkin £66) 18, 7 RGP 20

station 102, RiSempanlise s bgﬁ@e i1} thesyset &?ﬁ@?ﬂﬁrtﬁﬁﬁﬂi ke wnfgp fo tiesgmaup inhe
respective PSGR.aS &y @aive ?M@ %élwlt@QCI;la%%%@tlmeﬁé& BEI%. QRAMRY 2

di fferent position |n station 116 can

det ect each cdhatpfie t‘ﬂlﬁhoeféﬂnmi 290 P& RO4pdithe shoro GRS B PpiNe PRssaihifijng afhe
PSCs woul d eafh . geeHR%sENR Q8 B%rﬁﬂ@eé%%@lﬂﬁt@gro@ﬁ%gas a

g&ﬂgm*aga'
result, a nobile station effec woul d onl see one
coul d not di fifferreation sgerdive respestively @pwmdef’sﬁs acilileteadentifyingla batse PSCs

woul d arrive stta?ioltlg% paéfﬁeﬁé@g&tﬂ&gggoﬁg@s@c&mwm [0049] Wt h

regard again tor ranes and 204, for each PSC there

can be a SSC [A&Bbci at et thhEP ewl hennkmuynrta Biemobile devise d K diing deleiophase
reference of e ok atelager 18G%is6 2 ngfofﬁs mkﬂd@ﬂde@e%uﬁ tpﬁ%mta&te%ﬁn@%e

Each SSC of t ra anes can have a different

phase ref er erfé® Tinsigigass. ‘ébf%lﬁh@S@ﬂGé@G%ﬁ 1é§ héﬁ deteated pesherksignabiamin t he
synbol sequengg.is %?hé P&, Qﬁ@ﬂz@ abedisd éﬁﬁi%ﬂnatl hﬁorﬁ@% SkRbd ﬁh@sel&greﬁ’&d the

mobi | e device 116 for each PSC can ferent. Once respective

channel is apfoeation glagedga8SCy ﬁieqmé)ﬂé Hwélwpawfd@?eﬁ%{f goﬁstél&rhw@hes%)
observed. [ 00@93&@9&/@9@@&@3@ resNRB¥B; 4s0R1aRIGEHAGSHAVP dnh @ sSMTEP that

| ocation in the ;X sequence, the channels can overlap and the
uni que channegene @PYPéb? e phata St g oB e R/ lopg CB, apd gigp B with short

i dent i fying acsles) [:6hdkaFRe BbGBAEAB chPcdubRioRld BGeaRdLifl BrAYEAT ed.
(e.g., correlation values) of the respective SCCs to determine the particular group that
has 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)):



[ 0051] Referring again to radio frames 200, 202, and 204, for exanple,
different base stations 102 can be transmtting different PSC
sequences erent phase shifts for respective <
respectively a &éééS%?at ed with the PSCs. The nobile devﬁ?"e}?’isfgeséog%mz
detect the PSC with the strongest correlation (e.g., highest peak,
strongest signal). The 12 nobile st&ion 116 can detect information
related to the SSCs, such as phase shift information, that are
associated with the strongest signal to facilitate determ ning the
base station 102 that transmtted the strongest signal. The nobile
station 116 cap evaluate thg information gssociated wth such SSCs to
identify the base station 102 Rdisive timangsm) FitagaShithe s{ Plomg8sft si dnal ,
and can establ [ sh comuni catli drtveen 2 RBS€hal fob3SEl st at if &m SI02.
100521Wth regambxmozﬁhgsCPZD 2F Gands corr espoddithg radi o &+@nes |206,
208, and 210, such r o frames depict a |ong, CRz Fof eagh 2group
a, 13, y, the r,giﬁ%‘étf?v% §E‘s can Ha¥® a Iacat r@"rg"i n {he $yipol
sequence that ¢amrbeuniqueito-the group %Sa eSpecty,ve RSC
Jveerﬁ

1%

bel ongs to fac| IGrowt e st CBrlent | a1l mg bet $i m?al‘?to tihat
of the radio frapes—200—202—204—6f—the—F 'au, gue-phase
shifting of theﬁ%@pﬁc@ﬁ%@ﬁs i g-r-gug—-a y- a0 be

enpl oyed to fatid:hiakeoRseri|di ng hnfor mat| on gg&ﬁrd ing rggﬁﬂctl viel y
associ ated PSCg_to faC|I|tate identifyingla basedstafion 102 thdt has
the PSCwith th stro # correlation. 1D053]1Agzt he |CP gantabe
unknown to the YB?He td 116,94 i ng Het eZtipn, fhe hobal e device
116 al so can perform bl ind defection to facilitate determning the
CP. For instance, when the nobile device 116 has detected a desired
signal fromdetecting the PSC, and h&4BYEtlect ed additi onal

i nformation, gisg) as PRGSaiE! BE DGR dem@nmaﬁ @é?mﬁlﬁk%@fﬂe?@u§§g§th the
mobi | e device 116 can detect (e.g., test the ﬁx}‘/pot eses) the signal

strengths of sBSESP pusdhsetonges oprelating Orgd dnparl onihelefesting offhedRbs. 4 Rer t
CP that can gaah, m\fl‘r:eliﬁ‘:s‘ uﬁﬁgnﬂﬁ%ﬁueﬁt@s ohn ﬁiﬁhﬁt@puﬁﬁtﬁ’r&&h Unighe bilst ong

CP, and group 13 wth shor i nstance. The | e deV| ce 116
can conpare trpf@r 3}&‘"@@%@0‘{'3@/‘@%%3%%“ & PEshiaddSCavign the @@Hﬂ%q’f%ﬁo}lé o

val ues) of thgiek8REEEE ¥BocatddSyitiandBI@! MhdRobiktQleRad oGk @&ec%@@ﬁsé hat
has the highest correlation value, which can be the group (e base

station 102) shigkafiths reshectize PefrigB3CT A GAGP, Wkaﬂ’dmdhlﬁe’t?@ﬁeh@n@%@lhe@d: base

station 102, Aand.ing, &R h@&meggﬂceQQGQS&%ﬁmeﬂﬁQxﬁﬁl efhef ﬁ@%ﬂ‘éﬂg 51%%?54] The

respective rélativé timng and respective phase s hitts for

t he respecti V(egr highest fepldrivass@iged Withz showdP oppleng OBghe pahdledevigerldéi ded

in Table 1, %—fo‘nﬂ bl ngubdgledét%ctz il dedsils I @e&&@ﬂ@oﬁley@aemﬁ e eRape
or er

phase shift can e use SSCs, hase
Shift Key (PSK)avingshort CP and group B having long CP, where the s1gna of the SSC for group 3

J

having short CP and the signal of the SSC for group P having long each can be detected
and compared with each other to facilitate determining which of the respective SSCs has
a stronger signal (e.g, higher correlation), as the signal of the SSC for the short CP can
ilave a different value than the signal of the SSC for the Iong 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 tle 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 § 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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[0056] Referring again to Fig. 1, in yet another aspect, there can be an
alternative hybrid approach to facilitate searching for a desired base station 102 ina
wireless communication environment. The mobile device 116 can search for and
identify a desired base station 102, where the distance (e.g., relative timing distances)
between two consecutive PSCs associated with a short CP can be different from the
distance between two consecutive PSCs associated with a long CP, although the CP
length for each group (e.g., long CP group of o, B, v, short CP of a, 3, v) can be the
same distance (e.g., short CP group can have timing distance of D1, long CP group can
have relative timing distance of D1+D2). CP length can be detected by testing the two
different distances between two consecutive PSCs. This hybrid approach can be more
efficient since the sum power of two time aligned PSC symbols despread by PSC
sequence can be compared with the sum power of two random OFDM symbols
despread by PSC sequence. The relative distance of any two consecutive PSCs can be
fixed. For instance, D1 can be the relative distance of the short CP, and D2 can be the
relative distance for the long CP, where, for example, D1 can be 5 ms and D2 can be 83
LS.

[0057] In accordance with an aspect, the SSCs respectively generated by base
stations 102 can utilize Chu sequences with different bases or different cyclic shifts. To
facilitate searches, an additional phase shift of ¢’ can be applied to the SSC, where k =
0,1,2,...,M-Iand O =2r/M.

10058] In accordance with another aspect, SSC1 and SSC2 can have different

comtbinations of phase shift, such as ¢*° and ¢, for example, wherek =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

™ 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, ¥) can be represented by using a combination of SSC order
in 2 radio frame and the phase modulation on top of S8Cs.

[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

Tiypotheses from the reference signal can yield a total of 512 hypotheses. As another
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example, 512 hypotheses from the SSCs and the reference signal utilized for validation
can result in a total of 512 hypotheses. It is to be understood and appreciated that the
reference signal can be placed at the 0™ and 5% symbols for both the long CP and short
CP instances.

[0060] Turning briefly to Figs. 3A-3F, illustrated is an example of radio frames
300, 302, 304, 306, 308, 310, respectively, that can be representative of radio frames
respectively associated with different base stations 102 in a network. The respective
relative timing and respective phase shifts for SSCs of the respective radio frames 300,
302, 304, 306, 308, 310 is provided in Table 2, where in Table 2, provided is an
example of using the same phase shift for both SSCs, where M=3 (e.g., 3-PSK) is used:

e e e
Group ¢ short CP D1 ms g=0 g=0
Group £ short CP D1 ms f= ZTK 8= %—?—
Group 7 : short CP D1 ms g= 53£ 9= 4?”
Group a :long CP DIms+D2us =0 =0
Group F:1ongCP | DI ms+D2us 9:2?7;- 9:2;1
Group y: long CP Dlms +DZps 9:4?” 9=_4-§"_

TABLE 2.
[0061] With regard to Figs. 3A-3C and corresponding radio frames 300, 302,

and 304, such radio frames have a short CP, 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, v of the respective CPs, the respective PSCs can have a location in the
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symbol sequence that can be unique to the group in which a respective PSC belongs to
facilitate differentiating between PSCs, similar to that of the radio frames 200, 202, 204
of the short CP, and radio frames 206, 208, and 210 of the long CP of Figures 2A-2F, as
described herein. Also, unique phase shifting of the respective SSCs for each group o,
B, v associated with a respective CP can be employed to facilitate providing information
regarding respectively associated PSCs to facilitate identifying a base station 102 that
has the PSC with the strongest correlation.

[0062] The CP length can be determined by comparing the correlation results
associated with the timing detection, where, for instance, the PSC timing detection
yielding the highest result can be associated with the desired CP and the CP length can
be determined by the relative distance associated with the desired CP. For mnstance,
with regard to Figs. 3A-3F, if a mobile device 116 performs a first timing detection
with a relative distance of 5 ms and that yields a first result {e.g., correlation value), and
a second timing detection is performed with a relative distance of 5ms +83 us which
yields a sccond result that is higher than the first result, the mobile device 116 can
determine that the CP associated with the second result is the desived CP (e.g,,
associated with the desired base station 102), and based in part on the relative distance,
the mobile device 116 can determine that it is a long CP, as the long CP has the longer
relative distance, as illustrated in Figs. 3A-3F, for example.

[0063] Referring once again to Fig. 1, in accordance with yet another aspect of
the disclosed subject matter, the mobile device 116 can employ another technique to
facilitate searching for and identifying the desired base station 102 in the network. Such
technique can be utilized by the mobile station 116, for instance, when the SSC is
placed in different directions for different groups such that the reference symbol
position can be flexible. In such instances, there potentially can be an increase in the
hypotheses that the mobile device 116 tests in order to identify the desired base station
102,

[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



Goup a: long CPDims 0 =00 =0 Goup fl : long CP Dins a27r "27c v
= -- 3

WO 2008/086451 PCT/US2008/030792

17

410, such radio frames have a long CP. As an example, for the short CP (e.g., radio
frames 400, 402, 404), the 0" and the 4" symbols can contain a reference signai, and for
the long CP {e.g., radio frames 406, 408, 410), the 0% and the 3™ symbols can contain a
reference signal.

[0065] As depicted in Figs. 4A-4F, the SSCs can be positioned to the left or the
right of the associated PSC in the symbol sequence, which can facilitate allowing
flexibility with regard to the positioning of a reference signal. The mobile device 116
can detect the respective timing (e.g., determine symbol timing) associated with PSCs
respectively associated with base stations 102 to detect the highest correlation value. To
facilitate detecting the position of the SSC, once the timing associated with a particular
PSC is detected, the mobile device 116 can test the hypotheses on the symbol positions
on both the left and the right of the particular PSC, and can compare the results of the
two hypotheses, where the hypotheses having the highest correlation result can be the
position of the SSC associated with the particular PSC. The mobile device 116 can
utilize the timing information and the information associated with the detected SSC
(e.g., phase information) to facilitate identifying the desired base station 102 in the
network.

[0066] With reference to Fig. 5, illustrated is a system 500 that can facilitate
searches for a cell (e.g., base station) within a wireless communication environment.
System 500 can include 2 base station 102 that can communicate with one or more
mobile devices, such as mobile device 116. Itis to be appreciated and understood that
only one mobile device is depicted in Fig. 5 for clarity and brevity. Moreover, base
station 102 can communicate with other base station(s) and/or any disparate devices
(e.g., servers) (not shown) that can perform various functions. The base station 102
(e.g., cell) and mobile device 116 each can be respectively the same or similar as, and/or
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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detect signals provided by respective base stations (e.g., 102) to identify and/or Jocate a
desired base station 102 with which to establish communication.

[0068] The searcher 502 can include a PSC detector 504 that can detect timing
information (e.g., symbol timing) associated with respective PSCs transmitted by
respective base stations {e.g., 102), where the timing information of respective PSCs can
be analyzed and evaluated to facilitate determining the respective strengths of such
PSCs, for instance. The PSC detector 504 can evaluate respective signal strengths and
can perform calculations to determine respective correlation values associated with
respective PSCs in order to identify the PSC having the highest correlation value, where
such PSC can be associated with the desired base station 102 for which the searcher 502
is searching. The PSC detector 504 can also measure and/or evaluate relative distances
respectively associated with PSCs, where such distance information can be utilized to
facilitate determining CP lengths and/or identifying a base station 102.

[6069] The searcher 502 can further include a SSC detector 506 that can detect
information associated with SSCs transmitted by respective base stations {(e.g., 102),
where the SSCs can be analyzed and evaluated to facilitate determining the respective
phase angles between PSCs and respectively associated SSCs, identifying a particular
base station 102, and/or facilitating establishing a connection between the mobile device
116 and a base station (e.g., 102), for example. The SSC detector 506 can detect phase
shift information and/or other information to facilitate determining the base station 102
that is transmitting the PSC detected by the PSC detector 504, The SSC detector 506
czn also evaluate the detected information to facilitate determining the number of
antennas associated with a particular base station 102. The SSC detector 506 can
evaluate and/or perform calculations with regard to the detected information associated
with respective SSCs to determine the particular SSC that has the highest correlation
value, where such SSC can be associated with the base station 102 for which the
searcher 502 is searching.

[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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SSC detector 506 also can be utilized to test hypotheses to facilitate detecting the
desired SSC when the SSC can be located on either side of an associated PSC in the
symbol sequence. The SSC detector 506 can evaluate and perform calculations to
determine which SSC has the highest correlation value and can determine the position
of the SSC with respect to the associated PSC in the symbol sequence based in part the
on the SSC having the highest correlation value. The SSC having the highest value can
be the desired SSC and can be associated with the desired base station 102,
Information, such as phase information, associated with the desired SSC can be
evaluated to facilitate identifying the desired base station 102,

[0071] Now referring to Fig. 6, illustrated is a system 600 that facilitate searches
for a cell within a wireless communication environment. System 600 can include a
plurality of base stations 102 (only one base station 102 is depicted in Fig. 6 for clarity
and brevity) that can communicate with one or more mobile devices, such as mobile
device 116, in a wireless communication environnient. It is to be appreciated and
understood that only one mobile device 116 is depicted in Fig. 6 for clarity and brevity,
Moreover, base station 102 can communicate with other base station(s) and/or any
disparate devices (e.g., servers) (not shown) that can perform various functions, as
desired, The base station 102 and mobile device 116 each can be respectively the same
or similar as, and/or 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 and/or system 500.

[0072] Each base station 102 can include 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 a base station (e.g., 102) in the
wireless communication environment (e.g., network). The PSC that is generated can be
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 8SC (e.g., cach 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 S8C, and the SSC along witl the PSC can be utilized to facilitate searches for 2
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device (e.g., 116) can employ a searcher (e.g., 502) that can determine and/or calculate

correlation values associated with respective PSCs to determine the PSC with the
highest correlation value. The PSC with the highest correlation value can be associated
with a desired cell (e.g., a desired base station 102) with which the mobile device
desires to identify and establish communication. The correlation values can correspond
to the timing information respectively associated with PSCs.

[0079] At 804, correlation values respectively associated with SSCs can be
determined. In one aspect, the searcher can determine and/or calculate correlation
values associated with respective SSCs, where the searcher can determine which SSC
has the highest correlation value, The SSC with the highest correlation value can be
associated with the desired cell. Phase information associated with the SSCs can be
utilized to facilitate detecting the desired SSC. At 806, a CP length can be detected. In
one aspect, where the CP length is unknown but the relative timing distance between
two PSCs in a radio frame is fixed, the searcher can employ blind CP detection to
facilitate detecting the CP length. In another aspect, when thie relative distance between
two consecutive PSCs related to a short CP is different from the relative distance
between two consecutive PSCs related to a long CP, the searcher can detect and/or
determine the CP length by calculating correlation values at different relative distances,
where the relative distance associated with the highest correlation value can be
associated with the CP length that is desired to be detected.

[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 Iength 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,
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[0081] It will be appreciated that, in accordance with one or more aspects
described herein, inferences can be made regarding searching for base stations (e.g.,
cells) by a mobile device in a wireless communication environment, As used herein, the
term to “infer” or “inference” refers generally to the process of reasoning about or
inferring states of the system, environment, and/or user from a set of observations as
captured via events and/or data. Inference can be employed to identify a specific
context or action, or can generate a probability distribution over states, for example.
The inference can be probabilistic—that is, the computation of a probability distribution
over states of interest based on a consideration of data and events. Inference can also
refer to techniques employed for composing higher-level events from a set of events
and/or data. Such inference results in the construction of new events or actions froma
set of observed events and/or stored event data, whether or not the events are correlated
in close temporal proximity, and whether the events and data come from one or several
event and data sources.

[0082] According to an example, one or more methods presented above can
include making inferences pertaining to detecting a PSC, detecting a SSC, determining a
relative strength of a PSC or other signal, etc. It will be appreciated that the foregoing
examples are illustrative in nature and are not intended to limit the number of inferences
that can be made or the manner in which such inferences are made in conjunction with
the various embodiments and/or methods described herein.

[0083] Fig. 9 is an illustration of a mobile device 200 that can facilitate
performing searches for base stations in a wireless communication system. Mobile
device 900 comprises a receiver 902 that receives a signal from, for instance, a receive
antenna (not shown), and performs typical actions thereon (e.g., filters, amplifies,
downconverts, efc.) the received signal and digitizes the conditioned signal to obtain
samples. Receiver 902 can be, for example, an MMSE receiver, and can comprise a
demodulator 904 that can demodulate 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
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910 that can work in conjunction with the transmitter 908 to facilitate transmitting
signals (e.g., data) to, for instance, a base station 102, another mobile device, efe.
[6084] Mobile device 900 can additionally comprise memory 912 that can be
operatively coupled to processor 906 and that can store data to be transmifted, received
data, information related to PSCs associated with base stations, information related to
SSCs associated with respective base stations, information associated with correlation
determinations related to cell searches, information related to CP lengths, and/or other
information that can facilitate performing searches for a desired base station 102 (e.g.,
cell) in a wircless communication environment. Memory 912 can additionally store
protocols and/or algorithms associated with searching for base stations in a wireless
communication environment.

[0085] It will be appreciated that the memory 912 (e.g., data store) described
herein can comprise volatile memory and/or nonvolatile memory. By way of
illustration, and not [imitation, nonvolatile memory can include read only memory
(ROM), programmable ROM (PROM), electrically programmable ROM (EPROM),
electrically erasable PROM (EEPROM), flash memory, and/or nonvolatile random
access memory (NVRAM). Volatile memory can include random access memory
(RAM), which can act as external cache memory, By way of illustration and not
limitation, RAM is available in many forms such as synchronous RAM (SRAM),
dynamic RAM (DRAM), synchronous DRAM (SDRAM), double data rate SDRAM
(DDR SDRAM), enhanced SDRAM (ESDRAM), Synchlink DRAM (SLDRAM), and
direct Rambus RAM (DRRAM). The memory 912 of the subject systers and methods
is intended to comprise, without being limited to, these and any other suitable types of
memory.

[6086] The processor 906 can also comprise a searcher 502 that can facilitate
searches by the mobile device 900 to locate, identify, and/or establish communication
with a desired base station {e.g., 102) amongst a plurality of base stations in a wireless
communication environment. Itis 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
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processor 906, can be incorporated within another component, and/or virtually any
suitable combination therecof, as desired.

[0087] Fig. 18 is an illustration of a system 1000 that can facilitate searches for
a base station associated with a wireless communication system. System 1000 can
comprise a plurality of base stations 102 (e.g., access point, ...) (only one base station is
depicted in Fig. 10 for brevity and clarity), where each base station 102 can include a
receiver 1002 that can receive signal(s) from one or more mobile devices 116 through a
plurality of receive antennas 1004, and a transmitter 1006 that can transmit signals (e.g.,
data) to the one or more mobile devices 116 through a transmit antenna 1008. Receiver
1002 can receive information from receive antennas 1004 and can be operatively
associated with a demodulator 1010 that can demodulate received information.
Demodulated symbols can be analyzed by a processor 1012 that can be a processor
dedicated to analyzing information received by receiver 1002 and/or generating
information for transmission by a transmitter 1006, a processor that controls one or
more components of base station 102, and/or a processor that both analyzes information
received by receiver 1002, generates information for transmission by transmitter 1006,
and controls one or more components of base station 102. The base station 102 can also
comprise a modulator 1014 that can work in conjunction with the transmitter 1006 to
facilitate transmitting signals (e.g., data) to, for instance, a mobile device 116, another
device, efc.

[0088] Processor 1012 can be coupled to 2 memory 1016 that can store
information related to data to be transmitted, received data, information related to a
PSC, information related to a SSC, and/or other information relevant to searches by a
mobile device 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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PSC generator 602 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
exarple, with regard to system 100 and/or system 600. It is to be further appreciated
and understood that the PSC generator 602 can be a stand-alone unit (as depicted), can
be included within the processor 1012, can be incorporated within another component,
and/or virtually any suitable combination thereof, as desired.

[0096] Processor 1012 can be coupled to 2 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 be
detected by a mobile device 116, and the SSC along with the PSC can be utilized to
facilitate searches for a desired base station 102 in the wireless communication
environment and establishing communication with such base station 102, Itis to be
appreciated and understood that the SSC generator 604 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 600. It is
to be further appreciated and understood that the SSC generator 604 canbe canbe 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.
[0091] Processor 1012 can be and/or can be coupled fo a reference signal
generator 606 that can generate and provide reference signals, for example, to mobile
devices (e.g., 116) to facilitate timing detection and/or facilitate identifying a desired
base station 102 during searches for a desired base station 102 by a mobile device (e.g.,
116). Itis to be appreciated and understood that the reference signal generator 606 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 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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additional base stations and/or mobile devices can be substantially similar or different
from example base station 1110 and mobile device 1150 described below. In addition,
it is to be appreciated that base station 1110 and/or mobile device 1150 can employ the
systems (Figs. 1, 5-6, and 9-10) and/or methods (Figs. 7-8) described herein to facilitate
wireless communication there between.

[0093] At base station 1110, traffic data for a number of data streams is
provided from a data source 1112 to a transmit (TX) data processor 1114. According to
an example, each data stream can be transmitted over a respective antenna. TX data
processor 1114 formats, codes, and interleaves the traffic data stream based on a
particular coding scheme selected for that data stream to provide coded data.

[0094] The coded data for each data stream can be multiplexed with pilot data
using orthogonal frequency division multiplexing (OFDM) techniques. Additionally or
alternatively, the pilot symbols can be frequency division multiplexed (FDM), time
division multiplexed (TDM), or code division multiplexed (CDM). The pilot data is
typically 2 known data pattern that is processed in a known manner and can be used at
mobile device 1150 to estimate channel response. The multiplexed pilot and coded data
for each data stream can be modulated (e.g., symbol mapped) based on & particular
modulation scheme {e.g., binary phase-shift keying (BPSK), quadrature phase-shift
keying (QPSK), M-phase-shift keying (M-PSK), M-quadrature amplitude modulation
(M-QAM), efe.) selected for that data stream to provide modulation symbols, The data
rate, coding, and modulation for each data stream can be determined by instructions
pexformed or provided by processor 1130.

[0095] The modulation symbols for the data streams can be provided to 2 TX
MIMO processor 1120, which can further process the modulation symbols (e.g., for
OFDM). TX MIMO processor 1120 then provides Ny modulation symbol streams to Nr
transraitters (TMTR) 11222 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.

[09946] Each transmitter 1122 receives and processes a respective symbol stream
to provide one or more anzalog 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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[00102] Processors 1130 and 1170 can direct (e.g., control, coordinate, manage,

efc.) 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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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). Itisto 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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r ef er ence t o dBewgniniig cdrlelatied vahtee ebspestiwlyvmidoacd Mol PSTEQ compdnentar 14 for

facilitate s chi.ng for .a cell (e g., hase stati 102) in )

w rel ese. comprruueselasth Fis b Ray Se55d b SRR Ehaam 46 En be
det ect ed. | ndommisEspdntdminiigihigngting crpmténd id [Bfor solectingsipeell based
associ ated w an. ctive a iated with cells
in a network. L‘ﬂorfr:@glﬁ?t%m%lecg ?%gcﬁlfggége%’ %ntd %f %g%“t‘)l’g’“%’iz%@hfgfﬁ‘(‘“éﬁ lal.a %?WSOZ)
t hat can det éoe disiangaigtvwaeh braxmhiconfive@8@wct i vel y associ ated with PSCs
and associ at l'ls. T . LV i tion
and can perf 2@%1 al cuﬂtggﬁ)ﬁgﬁrg@%&ﬁ%{a{%@‘%ég{ngltl:e{d;%(r&fgb Oziﬁ%f !())fr]sg'8‘[”][];{151

det er mi ni ng t1#0f cagbe kerdrarasoforare, whi edmbinatiomeraef M iy Sufherdo beappierictad e
locating a desifmed,eal 1aoo B&ngt%léglirzgﬂresﬁecﬁ\%lJomﬁa{ln@,ean!i #eNkLL Gehuhased

in part on phase i'nformation o
combinations of subsets of fhese components can be employed in connection with

carrying out functionalities described herein,

[00110] What has been described above includes examples of one or more
embodiments. Itis, of course, not possible to describe every conceivable combination
of components or methodologies for purposes of describing the aforementioned
embodiments, but one of ordinary 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 cither the detailed description or the
claims, such term is intended fo be inclusive in a manner similar to the term
“comprising” as “comprising” is interprefed when employed as a transitional word in a

claim.



SSC associated with the PSC. In one aspect, the searcher can detect
SSCs, and information associated therewith, such as phase

i nformati on, which can be utilized to determ ne which SSC has the
hi ghest correlation, identifying a degired cell, and/or detecting a
CP, for instance. The searcher can eval uate received information,
such as information associated with SSCs and/or PSCs, to facilitate

det ecti ng SSCsthi deatisiErngnG elik svwvranthosrE gt eotriovws: CPs. | nf ormati on
regarding the location of a PSCin a synbol 21 sequence and/or phase

information of ja S§%et11%ﬁ£t?cﬁlﬁ&fr§ﬁl gtgégcgg %‘ix':#éhé‘%g as a phase
reference W|th Tespect to e assocl at g e utilized by the
searcher in naki ngd‘iﬂf'éi“@r“ﬁ’i“‘ﬁé‘tf?‘"@ﬁ@“ EHEP Brorime e RRT Y EEien BrweRESAYrBS pect
to a desired cell . ide@i®#f] dueinivagd tio phit Ghn Bhasel Infoutditrat@etidte8 With a secondary
met hodol ogy 809)m511bﬁfzatﬁ>@&aﬁréﬁ'sédtate searching for cells in a wireless
conmmuni cati on environnment é conel ati on val ues respectively
associated with PSCs can be det erm ned. In one aspect, a nobile
device (e.g., 116) rzamtedpldyma iseancher (e.g., 502) that can

determ ne and/ or C@llld;ﬁwn%ta% 1'919[nl;u;etlh@tgr!aoq:r%m\({rgls%ﬁﬁonﬁzﬁtﬁ)ﬂ(é]ﬁaﬂegsgco%%ﬂ%/uchronizaticm

respective PSCs to determ ne est corre I on

val ue. The PSChipeH? %qﬁ%gq)nfh&ﬁ%‘g’f’ysE?SW?TEF%FftdﬁUW%flohé“%an be associ at ed
with a desired cel knsgridgghat tiz PRES Hoce dotbi@se a Sinale | famuedd2)etwotld (SFMhkutRctt e
nobi | e devi ce dasid63 sfs@m! dentify and establish comunication. The
correl ation val'ues can correspond to the timng information
respectively associated wwth PSCs. [0079] At 804, correlation val ues
respecti vel y adsociTatmethodbt drilSSGS2, @bdeibelatdlie tiee Aistaeehetwemn ©0@onaSPRE PICs is
t he searcher cgpgdeterm ne and/or cal cul ate correl ation val ues
associated wth respective SSCs, where the searcher can determ ne

whi ch SSC has the highest correlation value. The SSC wth the highest
correl ati on vakue @nmbodassdginal, gatiuding Hixinp ahed eBitiveeting @kthince Pl@as® the two
i nformation asm&g@g@gmetggd[gspg gﬁgﬁet‘é{gﬂl’)@&gtm' lized to facilitate
detecting the desired SSC. At lI'engt h can be detected. In
one aspect, where the CF Iength i's unknown but the relative timng

di stance bet weén t W RBECE adcerdiag o adhi @e Hirckime 1its4,fhxreid an $90ass€an ehencecain
enpl oy blind Cgﬁg@‘;t%;sop&ffgr&tgyaglsﬂ,,h; ate detecting the CF length. In
anot her aspect, when the relative di stance between two consecutive
PSCs related to a short CPis different fromthe rel ative distance

bet ween two cofsecdibd mghoP8Cadingth atyede df daias | ©rignBRjngt he sear cher can

detect and/or det eyl ffink! tb?rels:ﬁm vﬁﬁ@FeEbeQM%@Lo@%@&n’t]MCQor relation
values at different re]ative distances ere ative distance

associated with t h&et‘ﬁ'imdﬁé%"t“d@tb"r"Fﬂ‘l‘eéfefpﬁﬁlV?)%ﬂsif’émé%ﬁ't"osg Hssoci ated with
the CP | ength that ditsmdesgCP ekt endbe det ect ed. [ 0080] At 808, a cell

can be sel ected bas@gdiigtheR@i tase®h phih (GOl BliRl LRRHAVHRS. | N one
aspect, the searcher can determ ne the PSC that is associated with

t he hi ghest correlation value as conpared to other PSCs, the SSC the
i s associ ated Wi t hTke ivtigh estrdisprre] at piotrinsd| (0 & iR diopdapatngdnd identfylhgwhich

SSCs, and/or the. ey L;}%E]Q&nh:attoh%ﬁanhé (8%@335 heRdeads MMed han@rmhéd%ﬁxsé particular cell to
correl ation value as con;gare ](ilCI I | tate

sel ecting a ceff<™ithi TR eéeﬁasﬁ%”afeﬁgmat éﬂﬁ‘l ge&g{écatéﬁnﬁ focﬁ , base

station having the strongest signal) w th which the nobi I e deV| ce can
desire to establ i shnCommpubi Sk I'-‘r,ch'ﬂ:-luding?earching for a base station where a cyclic prefix (CP) can

be detected blindly.

9. The method of claim 2 wherein an additional phase shift of e™is applied to S8Cs, where k =

0,1,2,...,M-1, and 6 = 2a/M, wherein M relates to number of different phases that can be employed.



[0081] It will be appreciated that, in accordance with one or nore
aspects described herein, inferences can be made regardi ng searching
for base stations (e.qg., cells) by a nobile device in a wrel ess
conmuni cation environment. As used heyein, the termto "infer"” or
"inference" refers generally to the process of reasoning about or
inferring states of the system environnent, and/or user froma set

of observati ong, asTizaRknda 6ckiavh 8 iRYRAE §pp®ﬂ@/acaﬁffeﬁéﬁ:t;ﬁase b BrR0CR SRRkt
enpl oyed to identify a §9e0|f|c context or action, or can generate a
probability dlg??ﬁ%ﬁiPﬁﬁ “WWer states, for exanple. The inference can
be probabilistic-that is, the conputation of a probability

distributi on 01/19r $ile@3d O clali:m{ﬁﬁ:ﬁﬁ&mm&?ﬂg PPhad sGARSIGREk R :Qhasd &l
and events. n. al o t echni ques enployed for

e o refe
conposi ng hlgh '&T%Q%Fm€§3ﬁFﬁ"P?%ﬂfgs &0 events and/or data. Such

inference results in the construction of new events or actions froma
set of observeg. evemstn&mam/cannﬁwwda BVERE atlatstoondRE NG i fRfent RQEbIdal}is of
events are cornela%gd in close tenporal proximty, and whether the
events and datd Cofre fromone or several event and data sources.

[ 0082] According to an exanple, one or nore methods presented above
can incl ude maki NgThHBHENTCRE D Ehdrdl MM Yst Mdded8RSEOEhvAsaRS hase shift.
detecting a SSC, determning a relative strength of a PSC or other
signal, etc. It will be appreciated that the foregoing exanples are
illustrative i naflierectipddt dae Thorclidng drdeding ourttiengftanteimes asigpres withfa base
i nferences thalwieal A8 ciRde ubiue MBSIHEBAREH nhhbeTipEdes SHCRmbA LEMRAGESed by
are made in con&&gq%ﬁon wi th the various enbodi nents and/ or mnet hods
descri bed herel'n.*{H083]Fig. 9 is an illustration of a nobile device
900 that can facilitate perform ng searches for base stations in a

wirel ess CO”“UHSCa&hﬂﬂmﬁﬁ%#@ﬂ%1$hhkk§ad@%lﬁﬁeg&ﬁs@Pﬁpﬂ%§G&n@m&@%€hﬁéh
902 that receives, a, si ta nce rg;antenna (not

by e S eHPRIR PR ot b R P B sty S

anplifies, downconverts, etc.) the received signal and digitizes the

condi tioned si gnal Tﬁeonlé?lb)ﬁ at aanﬁ@m!:l@@ng J?ﬁg ﬁla%ejuftgg"gnngt%ﬁ aB6oiatddQkith an $SC to
dul ator 904 that can

|
i at o oo BryEE S R P R V5P R ibossar 006 f of

channel estimation. Processor 906 can be a processor dedicated to

anal yzi ng i nf ograt T@]uéﬂ%@ﬁ'dc&@ﬁlg t@)(nyr(ﬁg@c}\é%{’s 1990%, @iz pAeRL itk Bkction based
information for trangq} d%g by a transmtter 908, a processor that
control s one off PR CENPEREht s of nobile device 900, and/or a
processor that both analyzes information received by receiver 902,
generates inf onismat lAOJBmELQé’r rdaBARSHAIS S RAnDMortd ARSI dod fkier Q%cab&ndszmcuons for
controls one or &opﬁonents of nobile device 900. Mbobile device
900 can al so cgm 7 %‘ W% or 23 910 that can work in
conjunction with t ﬁ@ecmgam@mutfqrevtm@@steﬂt@pﬁaeﬂv pyinghepmizatiop eyl {ASECHgpnd
signals (e.g., datadendPing k0Ll RSHAACAN & PRAKL inkdnidibORssdfided RIOLNREondary
nobi | e deV|ce e&&mm%mngﬁh é&ée devi ce 900 can additionally conprise
menory 912 tha?mcan e opera Jely coupl ed to processor 906 and t hat
can store data to be transnltted, received data, information rel ated
to PSCs associ ad. edTid Jo’%pth@%daﬁfeaﬂehlﬁlﬂ$f cldi f1 ©FifBAkiin® BonfpBikradk @Gkall Oinsaeens for
associated with Lespect hmenase stations, information associated with
conel ation det &M hat ions P& ated to ceII searches, information

rel ated to CP | engehrlovingmdindy tine fidpred R e ireration Ataniskgoondss) yichianigation

perform ng seatahRSPSOSSA HAREIERHDAE nkhat@RiolAZ (€. 9., cell) in a
wirel ess communi cat i on ‘%EY' o OREERL. MEfDI thmélz &?%nc%d:%&ugollkogﬁgt YrithkiOh &

prot ocol s and/ or amemFt M5 assoCi ated W t ear
stations in a ﬁﬁﬁ@ﬂ@§§$@@ﬁnunlcatlon envi ronnent .



[0085]1t will be appreciated that the nenory 912 (e.g., data store)
descri bed herein can conprise volatile nmenory and/or nonvol atile
menory. By way of illustration, and not limtation, nonvol atile
menory can include read only nenory ( , progranmabl e ROM ( PROM ,

el ectrically programmabl e ROM (EPROV) ;™ el ectrically erasabl e PROM
(EEPROV), flash nenory, and/or nonvol atil e random access nenory
(NVRAM . Vol at bd.e m&%t&ﬂeﬁdabl@ﬁn!&mf'&@mgm ACHE K TR ex RN instructions
whi ch can act as extern§ ﬁac e menory. By way of illustration and
not |imitation BAKFS L RGEIP45°¢ i n nany forms such as synchronous
RAM ( SRAM) , dynam ehiRAMeEDRANY distayniesheoriousnRAk [SSPRAMI, doubl e dat a
rate SDRAM (DDR SDRAM enhanced SDRAM (ESDRAM Synchl i nk DRAM
(SLDRAM), and jre ry

subj ect systems an ‘erFé’ ﬂ“tﬁécatﬁ'sﬁ{eumﬁt‘ é“ﬁ& &l‘\l/?b‘(%o 1%‘%8‘1“% %"é“" “E“ﬁ’&tﬁ‘t‘c Sé‘i“?té“ for
limted to, thesgingedthafejlovordrer suitable types of nenory. [0086] The
processor 906 can akisOmCQEPk tinedidarsEafehfhie (0 dontddile BRY rehAQEsk bile@i® prefix
searches by tmgcpﬁrpbl | e device 900 to | ocate, identify, and/or
establish co 1% on with a desired base station (e.g., 102
anongst a plurality of base stations in a wreless conmmunication

environment Itais tree daap@@wa&ekate@an ﬁ:@&dthﬁl@@ﬁy&fm@&qlaﬁﬁaag tol 20 GnchRRE 6dMRiter
502 can be thee;?e?%e S onst I of. £AN q%)rl se the sanme or

simlar functi ORal Ty REuon €y lTt’:‘t’%(’\l}elco RS8HEAT s such as more fully
descri bed herein, ﬂ@?ﬂn@)@amﬂc'etlﬂnwltehlYCEIEQ'a?IDIaStOG*atSW@E@MiOO and/ or
system500. It is ti@terhﬁtmg bR vaRprasintiedsands wndsest ood that the
searcher 502 can b . egl alﬂon% unit (as depicted), can be
contained within t eemﬂ?g 5¢essSor 906, can be incorporated within
anot her conponent , sdasdhzde C?)i hﬁteé@lp?’yorﬁwmsfm“teétﬂﬁe'a@oﬁ%‘lehat| on thereof,
as desired. [0087]Fig. 10 is an illustration of a system 1000 t hat
gg%ﬁ%;”g;iigfgfﬁ S uttir reac?ailg%% uﬁ%c%‘érh@“m%?%%g& fahmrs é}é"lt B, 8 &Q'Btgcomputer
stations 102 ( exegtablednsiusdans PPosapying out thy follaygiegetone base statl on is

depicted in Fig. 1QuécOfe Jad Rvitityihg ARG &h@adri é,y)mhrom@;aleca@a@hssttas@ueﬁteatasi Kkh

é?zl’n(;?g Il’rlr';(l;: lugg'a éT/litteedC %!Jr\éiag p%rhcu%r ccﬁla'to %HP%TG IC'[e ))/pc%%\essésgassolmétg évit]t[ qgrc) ceq and

1004, and a t r &dgxipatipet theodle that can transmt signals (e.g., dat a)
to the one or nore nobile devices 116 through a transmt antenna
1008. Receiver ,100 n cel for mreceive t.ennas.
1004 and can: b2+ opdrar Ty BulE LA Rl aT A LRy S B Reps o
can denodul at e S¥FgEepY &d MlpTiag whtp6hne fEIé‘Haﬁtﬁﬁ‘Pt&’t‘ BHere Y FBIPEliE €R) 9@ be detected
anal yzed by a phg@gessor 1012 that can be a processor dedicated to

anal yzing information received by receiver 1002 and/ or generating
information for transm ssion by a transmtter 1006, a processor that
control s one of’-noriée ‘E’é‘ﬁﬁﬂﬁ@hﬁbé nsflivg 9 daiwtl dtipghing opmpuiginfipesipblginstiuctions for
processor that cheihboamakyaease denf or mati on recei ved by receiver 1002,
gener at es i nformat r

gener ates. {1 or ot i) KOC 48 ARANLAPL 00,0 A8 Al 88 ot
102 can al so céﬁ%ﬁ?tafegés%‘“ﬁﬁﬂﬂ%’a?t"d?“"%014 that can work in conjunction
wth the transmtter 1006 to facilitate transmtting signals (e.g.
data) to, for st , £€

[0038] Pr ocessor 1015 aptsemast fodi ket B APkl Aua il sy
i nformation reF’&f‘éﬂI@t‘Bmﬁﬁt“éfOfﬁ“Hég‘t“F%th’?‘r‘ﬁ“t“tgéﬁf recei ved dat a,

i nformati on rel at ederfoan eamiPSE ection baedimparton the edt@te€rht 0 a SSC, and/ or
other information relevant to searches by a nobile device 116 for a
base station (e.g., 102) in a wreless comruni cati on environnent.
Memory 1016 car’” ad di° CRPETAT Pyralt 19 MECITT EAMGRBIFAEOTaRIT b the SAPRBTS hadie:
associated with and facilitating providing PSCs and/or SSCs in order



generating and providing a PSC that can be transmitted in the

Wi rel ess communi cation environment. The PSC can be utilized to
facilitate searches by a nobile device 116 to | ocate, identify,

and/ or establish comunication with t base station 102 in the

Wi rel ess communi cation environment. IT is to be appreciated and
understood that the 25 PSC generator 602 can be the sane or simlar
as, Or can conpri S@ednlfr 8@dngQmirkliffbrinddon rdilid ARk &¥chRBzatibLHRAOS (PEEs);
conponents such as nore fully described herein, for exanple, with
regard to syst&m 100 and/or system 600. It is to be further

appreci at ed and undeams fopsehtiftta cethes@IOraenehat ofomeOMm aswpiatbwig a secondary
st and- al one unkhcitABad8 MafleR89c). can be included within the processor
1012, can be incorporated wthin another conponent, and/or virtually
any suitable conbination thereof, as desired. [0090] Processor 1012
can be coupl ed2% o Ah3B@rage pictaie & ing®Unet hat can generate and provide a
SSC (e_- g., de?Ch baﬁﬁan§tﬁﬁttjn@f&yiﬁg_39 j(gﬁ@_afnﬁ][cﬁth@eduﬁ'inﬁ@es.yﬁs@_)lizzttib:atzhaﬁ@mse&ﬁdary
transmtted (e._q, roadcas rel ess c ication

envi r onnment . A”%@E?ngaétﬁn Blean“&Fe(%Séd(%f%%ecgtl}\éwfoné’eyrsrﬁ%‘iv?rgcoaé’gimgoem?f’f'é,a“dand t he
SSC al ong wi t h t he mP8BCiogepaurine theittie| PG deps 1 hiva e bingle fppeeneyagiverli €3™ giifagyin a
desired base st@ihdbusifddml N the w rel ess communi cati on environnment

and establishing communi cation with such base station 102. It is to
be appreciated and understood that the SSC generator 604 can be the
same or sim | af% asThotrradn o oy 1is@ Bhehesirrglatyp inp disteage bitpiese thoreaicruiye
as, respectiveps@rpoaaents such as nore fully described herein, for
exanple, with regard to system 100 and/or system 600. It is to be
thither appreciated and understood that the SSC generator 604 can be
can be a stand3&l ok apdratus ChGaig @piitetudiay meanhier tidnedheiplethe mg digance between the
processor 1012 woGakicdifve PRC:QEpQkaedcvptcht (TPABGINNEr conponent, and/ or
virtual ly any suitabl e conbination thereof, as desired.

[ 0091] Processor 1012 can be and/or can be coupled to a reference

si gnal gener at 8¢ 606 s exprdigen epapeolgaids ot vy deludief er ence signal s,
for exanple, to NDOkiecdne ol @Sy odelfion valukErpspbdlivdiyadotibtédati@ PECsM Ng
detection and/or fagjli i fVi i . ion 102
during searches for%%anls ?Eé%}e%gbfg%%%gg%b g%e%ﬁg%gger[ygassogg%g’ﬁiﬁfsg&deyi ce
(e.g., 116). It is™ews e dspries @t kepthadel urmae s torstnst hratelltasd in part on the
ref erence si gnaltergRaiBoadiaion @Oes. can be the sanme or simlar as, or can
conprise the same or simlar functionality as, respective conponents
such as nore fully described herein, for exanple, with regard to
system 100 andPdr dYstremtisrocording 19 ayiope ?fé'af‘ﬁ% fiep L apptieereprelr dtrging and
under st ood t hatdeitii@ngnafi@rsentry Sihgnadizag@neinatl gFSCP MPude had ek adisrideddfrom a
stand-alone unlfydasceABREEREIL npbBELIAB MR G NE) ALREERSAF 0d QB2
can be incorporated wthin anot ner conponent, and/or virtually any
sui tabl e conbination thereof, as desired [0092]Fig. 11 shows an

exanpl e wirel ess cahamppirg@atdf elaimSPShewing hdehs fdrRerdhing &k @ $&e station where a cyclic
conmuni cati on [We one base station 1110 and one

mobi | e devi ce %%EO(% oc}}%%ﬁggegfb%@évi ty. However, it is to be

appreci ated that system 1100 can i nclude nore than one base station
and/ or nore thanh onechRdbhit évidesshiiy@red whedtewdt e m@imd of claim 1.

35.  The electronic device of claim 34, configured to execute the method according to any one of

claims 2 to 17.

36.  Anapparatus operable in a wireless communication system, the apparatus including:

a processor, configured to:



addi tional base stations and/or nobile devices can be substantially
simlar or different fromexanple base station 1110 and nobil e device
1150 described below. In addition, it is to be appreciated that base
station 1110 and/or nobile device 1150  can enpl oy the systens (Figs.
1, 5-6, and 9-10) and/or nethods (Figs. 7-8) described herein to

faC| litate wirel ess communi cation there between. [00931At base
station 1110, traffic dadda: tan;[g ;ﬁbrﬂhﬂﬂi%ate@ﬁo phaki@ syt @38Fn kifnRls cshedd

froma data source 1112 t r]a ql g )Q gata ces
According to an exanpl e, e ch “data st PEam &5r Blfopr?ar%nnasﬁ%c“&dmh feiFeogdary

respective ant &fighaenizitign éi&{m&l @‘%‘8@@%E@?mmc]?@‘qddfrthmfwssﬁé?detsnﬂgéﬁﬁ
interleaves the traffic data stream based on a particul ar codi ng
schenme sel ected, for, that d Dgcﬁlmgér gamto nr l\c/r{[rd tQcoded data. [0094] The
coded data for each “data stream can' De Prf exed with pilot data
usi ng orthogonal feejUehePtylins difherd e %PféB@F'mle'( PR scortE iy Rfhre Zation

Addi tional |y Okbaidet @$AISHA) W&l chinveyls R@wk biextSafarRgos; 26BN be frequency

di vi sion mul ti pl ex Qn nultl | exed

di vi sion mul ti pl exgrgm%é@zme I)r%d’r%ol I o'l[ e data’l ie qﬁmnc)élnft %FN ‘““88 5 e
pattern that | &PYYeRSYEEin a knovvn manner and can be used at nobi I e
devi ce 1150 to estimate channel response. The multi pl exed pil ot and
coded data for 3§ aCI?’h %%Egatlﬁtorf%ﬁm SPeWIQEQq'hl%:VQq g%fstgﬁcé B&X&p Qvlvo consecutive
mapped) based on a I cul ar ation sc e.g., binary
phase-shi ft keJ¥tids ("B‘F’SK) quadr ature phase- shi ft keyi ng (QPSK),

M phase-shi ft keying (M PSK), M quadrature anplitude m)dul ati on

(M QAM, etc. el f

symbol s. The dfﬁa ?‘ge aggarang f &291%%8 qgtp?oceégof go%ﬁ%u&%};o%ﬁxQ%e FE F'El axglc d1s %nlgée)betrvﬁreen
can be deterni H’é&"’%‘?”s?ch%"’lePﬁ@t’?%ﬁ?“ﬁé"ryfltﬁlpﬁéﬂ(%}‘%Fhow ded by processor
1130. [0095] The nodul ati on synbols for the data streans can be
provided to a ss the
odul at i on symbal o e e FRRpR oy il 86t SOl L0 BLEFES

provi des NT nodul afi‘ft%‘ﬁmgif’ﬂ?ﬁ'é)‘fo“§%‘W"é‘§?l’§°“l‘.’%y ENFPC‘E“Fda‘ﬁ%lr"FF?ﬁt ers (TMIR) 1122a
through 1122t . | n vafnhesrelnde cilueripsstvelyasidtiatbDripprsocessor 1120

appl i es beanform ngetmfnghﬁﬁngrth [{she symbol s of the data streans and to
t he antenna from wh rrf) is being transmtted. [0096] Each
transmtter 1122 réf‘é“é‘i‘\‘f‘éﬁ”"a"ﬁﬁfl‘WBE%@%@%“‘&“P@%B&‘{“P’%@SSynbol streamto
provi de one or nore analog signals, and further conditions (e.g.

arrpl ifies, fil Eﬁr S Theaala%ra%gg&a\éﬁg {oﬁgy anﬁ‘ &%H;%'?»@Q 4%' %r])?tjcésog Qonﬁéupe\éi &tea and

nodul at ed signal suita for transm ssion over anne
Further, NT mod1ist &ochs fegiaars sprhoezpton reamd (8¢ Seqwcalfz DeentHPSLGH from a
11221 are transmidikued] fordamnNg a aypbibnaasodadsd 4éh thheeO LghiddudiRedtign of the cell.
respectively.

42.  The apparatus of claim 39, the processor configured to search for a base station where a cyclic

prefix (CP) can be detected blindly.

43, The methed of claim 3, comprising utilizing phase information related to the SSC associated

with the PSC to facilitate determining the base station.

44, The computer readable medium of claim 20, comprising computer executable instructions to
utilize phase information related to the SSC associated with the PSC to facilitate determining the base

station.

45.  The apparatus of claim 29, comprising means for utilizing phase information related to the

SSC associated with the PSC to facilitate determining the base station.



[ 0097] At nobile device 1150, the transmtted nodul ated signals are
received by N R antennas 1152a through 1152r and the received signal
fromeach antenna 1152 is provided to a respective receiver (RCVR)
1154a t hrough 1154r. Each receiver 1 conditions (e.g., fillets,
anplifies, and downconverts) a respective signal, digitizes the
conditioned signal to provide sanples, and further processes the

sanpl es to proy derg aslsafaruesmrhdjm@e prb@&6H cWiiuredy BRRL phdde iéMtiod RARS AR

RX data pr OceN%{Erassomated w1%nlffg(§?o facqlta? ete En?r?%hesbastc Igtetlorl}lR recei ved symbol
streans from recel based 6n & particurar receiver

processi ng technique to provide NT "detected" synmbol streans. RX data
processor 1160 can denodul ate, deinterleave, and decode each detected
synbol streamto recover the traffic data for the data stream The
processing by RX data processor 1160 is conplenentary to that
performed by TX M MO processor 1120 and TX data processor 1114 at
base station 1110. [0099] A processor 1170 can periodically determ ne
whi ch avail abl e technology to utilize as di scussed above. Further,
processor 1170 can fornulate a reverse |ink nessage conprising a
matri x index portion and a rank val ue portion. [00100] The reverse

| i nk message can conprise various types of information regarding the
conmmruni cation link and/or the received data stream The reverse |ink
message can be processed by a TX data processor 1138, which al so
receives traffic data for a nunber of data streans froma data source
1136, nodul ated by a nodul ator 1180, conditioned by transmtters
1154a through 1154r, and transmtted back to base station 1110.

[ 00101] At base station 1110, the nodul ated signals from nobil e device
1150 are received by antennas 1124, conditioned by receivers 1122,
denodul ated by a denodul at or 1140, and processed by a RX data
processor 1142 to extract the reverse |link nmessage transmtted by
nobi | e device 1150. Further, processor 1130 can process the extracted
nmessage to determ ne which precoding matrix to use for determning

t he beanfonning wei ghts. [00102] Processors 1130 and 1170 can direct
(e.g., control, coordinate, manage, etc.) operation at base station
1110 and nobil e device 1150, respectively. Respective processors 1130
and 1170 can be associated with nenory 1132 and 1172 that store



28 program codes and data. Processors 1130 and 1170 can al so perform
conputations to derive frequency and inpul se response estinmates for
the uplink and downlink, respectively. 1001031It is to be understood
that the e?ﬁﬂﬂhﬁﬁﬁ@? descri bed herein can be inplenennggU re,
software, firmaare, rniddl eware, mcrocode, or any co natlon

t hereof For a hardware inplenentation, the processing units can be

i npl emented within one or nore application specific integrated
circuits (ASICs), digital signal Lﬂ&gﬁsors (DSPs), digital signal
processi ng devices (DSPDs), progra e |l ogic devices (PLDs), field
programmuabl e gate arrays (FPGAs), processors, controllers,

m cro-controllers, mcroprocessors, other electronic units designed
to performthe functions desciibed herein, or a conbination thereof.
[ 00104] When the enbodi nents are inplenmented in software, firmare,

m ddl eware or m crocode, program code or code segnents, they can be
stored in a machi ne-readabl e nedium such as a storage conponent. A
code segnent can represent a procedure, a function, a subprogram a
program a routine, a subroutine, a nodule, a software package, a
class, or any conbination of instructionsy data structures, or
program st atenents. A code segnent can beTcqupl ed to another code

segnent or a hardware circuit by passing recei vi ng
i nformation, data, argunents, parangfers, ry contents.
| nformation, argunents, paraneters, Wata, etc. n be passed,

forwarded, or transmtted using any
sharing, nmessage passing, token pass
[ 00105] For a software inplgnmentatio t echni ques descri bed herein
can be |npled§nted with no@ul es (e.§./ priocedures, functions, and so
on) that perfprmthe functilons descri bedgherein. The software codes

can be storedlin nmenory units_and exe&uted by processors. The nenory

ui tdbl e neans including nenory
, shetwork transm ssion, etc.

unit can be ing enented mnthln‘\*g fbcessor or external to the
processor, in ich case it cah sQKConnuaicatlvely coupled to the
processor via various neans as}iS K = the art. [001061Wth
reference to Fig. 12, illugtraf 3 & can
facilitate searches for a gell|in B i gation .
envi ronment. For exanple, dyst ast parti@l y
within a nobile device (ej}I 116) . @2 Ci ated th

system 1200 is represented as | ncl ug e ”;' ocks, whi cf™can
be functional bl ocks that repr functions inplengnted by a
processor, software, or comnbin ereof (e.g., firmvare). System
1200 i ncludes a | oggcal groupi f

120




29 el ectrical
| ogi cal
detecting PSCs 1204.
W th respegl]

w th PSCs can%§MF§§?

PSCs 1204. Furt her,

conponent for detectlng SSCs 1206.

i nformati on associ ate

a1t h

correlation informti
| engt h can be detecte
1206. Moreover,
conponent for selecti

n

(e.g.,

Addi tional ly,
i nstructions for execu
conponents 1204, 1206,
menory 1210, it is to
conponents 1204, 1206,
[00107] Turning to Fig.

facilitate searches fof]|

envi ronnment. System 13
102), for instance. As
bl ocks that can repré%
software, or conbi nat@
i ncludes a | ogical gro
act in conjunction.

| ogi call .4
d a
respectively associ at gd|:
base station 102)
informati on and/ or ot her
respectively associ at ed}:
system 12

conmponent for generar&
can include an el ectri#
aspect, the generated,
(e.g., a base stationg
can be different from

—.. -

conponents that can act
groupi ng 1202 can include an el ectri cal
I n one aspect,
and/ or other information respect]
ected by the el ectrical
| ogi cal

in conjunction. For instance,
conponent for
the timng information associ at ed

WA BRRR 0

conponent

groupi ng 1202 can conprise an el ectrical

HRSCs (e. g,

Qﬂ gccordance W th one aspect,
phase i nformation,

) and/or information aSSOC|ated with CP
el ectrical conponent for detecting SSCs
ing 1202 can include an el ectrical

| based in part on the information

Cs 1208. I n one aspect, a cel
gdt ed based in part on the SSC

{ such as timng information

the el ectrical conponent 1208.
a nenory 1210 that retains
associated with el ectrical

le shown as being external to

jhat one or nore of electrical

X st within nenory 1210.

id]is a system 1300 that can

W fel ess communi cation

hin a base station (e.qg.,

lem 1300 i ncl udes functional

npl ement ed by a processor,

L firmvare). System 1300
ectrical components that can
1302 can include an electrical

brigover, | cal grouping 1302
o]l generat?Fg SSCs 1306. In one
guye to facilitate cell searches
Associ ated with oner®r nore SSCs t hat
nore SSCs |associ ateggW th a di sparate

base station). Furtheg Jijcal grouping 1302 cafgi ncl ude an

el ectrical conponent rating reflerence signals 1308. In one
aspect, the referenceg can—be~enpl oyed to facilitate detecting
timng informati on ass edl wi tth PSCg and/or can facilitate cel
searches. Additionally] |systiem 1300 can i nclude a nenory 1310 t hat
retains instructions f execut i ng_tupgti ons associated with

el ectrical conponents .- 11B06,i and} 1308. Wil e shown as being
external to nenory 1310/ “i& 38 s 1 e understood that el ectrical
conponents 1304, 1306, BPE dany eki|st within nenmory 1310.

[00108] FIG 14 illustrates a Jthe'fé'ﬁr |l e systemthat can facilitate
searching for base stafians jh a el €ss conmuni cati on environnent.
The system 1402 i ncl udes: a cofrporjent 1402 for detecting timng
information relgated to ar Yy synéhr oni zati on channels (PSCs); a
conponent 1404 for identifyihg a|[cell|based in part on phase
information agsoci at ed| PSC, 4 tonponent 1406 for enploying a
jointly time githered pi synechroni zati on channel / secondary
synchroni zati ©n channel | 5SC); t.hat conveys network context

i nformati on; a conponent for] ensuring that the PSC does not have
a single frequency net Wwirk: M [@rtitact in a synchronous system a
conmponent 1410 for fiximgathe| Fellaté ve tinme distance between the two
consecutive PSCs regar#less ocycllc prefix (') length; a




[ 00110] What has been descri bed above includes exanpl es of one or nore
enbodi nents. It is, of course, not possible to describe every

concei vabl e conbi nati on of conponents or nethodol ogi es for purposes
of descri bj orenenti oned enbodi nents, but one

skill in thﬂﬂmB %ﬁg£ recogni ze that many furt her coanﬁBFﬁgﬁgaﬁgy
pernut ati ons of various enbodi nents are possible. Accordingly, the
described ermbodinents are intended to embrace all such alterations,
modi fi cations and varj  that fad/9within the spirit and scope of
t he appended cl ai ns. nDre to the extent that the term
"includes"” is used in the detail ed description or the clains,
such termis intended nclusive in a manner simlar to the term
"conprising" as "conp is interpreted when enployed as a
transitional word in HE CLAI M5 DEFI NIl NG THE | NVENTI ON
ARE AS FOLLONS: 1. A Cilitates a multi-stage cel
search, including: ng information related to primry
synchroni zati on channg identifying a cell based in part
on phase information a4 a secondary synchroni zation
channel (SSC). 2. The m 1, including: enpl oyi ng a
jointly tinme dithered pbni zati on channel / secondary
synchroni zati on chann At conveys networ k cont ext

i nformation; and t he PSC does not have a single
frequency network (SF h synchronous system 3. The

met hod of claiml or [ive tinme distance between two
consecutive PSCs is f pAhod of claim 3, including

fixing the relative &. \veen the two consecutive PSCs
regardl ess of cyclic e CP): ot h.
U]
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5. The method according to any one of clainms 1 to 4, wherein an SSC
uses Chu sequences with different bases or different cyclic shifts.
6. The nethod according to any one of clainms |I to 5, including:
determ ni i on val ues respectively associ at j X
determ ni @0%@?8%% Q{I on val ues respectively associ at g%:%h%zﬁhs@@@;
determining CP length; and selecting the cell based in part on the
determ ned correlation values. 7. The nethod according to any one of
clains I to 6, incluginrg—defecting ayi9identifying which secondary
synchroni zati on chanpel :((§5C) sequence has been transmitted froma
particular cell to d ne a hypot heses associated with the cel

and identification o cell. 8. The nethod of claim4, including
searching for a base|statiiopn where a cyclic prefix (CP) can be
detected blindly. e Of claim 2 wherein an additional
phase shift of efk i Cs, where k =0, I, 2, ..., M1,
and 0 = 27r/ M where o] nunber of different phases that
can be enployed. 32 3l of claim9, including applying a
di fferent phase shif ich different base station in a
network. 11. The ne 10, including applying a phase
shift to an SSC, whe gl e for the phase shift is based
in part on a PSC seq 2l met hod of claim2, wherein a
first SSC and a seco erent conbi nati ons of phase
shift.

ﬁm{h—v

5 ms

FIG. 2C

10 ms Radio Frame — Short CP — Group v
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13. The method of claim2, wherein a first SSC and a second SSC have
sanme phase shift. 14. The nethod of claim 13, including determ ning
nunber of antennas associated with a base station as a function of

uni que nmappi ng bet ween nunber of phases and nunber of_antennas_ used
by the bas 0528‘?{0?‘8?11. 15. The nethod of claim 14, wheteV 2P 1%8%st
three groups (a, f3, y) are represented by using a conbination of SSC
order in a radio frane and phase nodul ation on top of SSCs. 16. The
met hod of claim 2, including using phase shift information associated
with an SSC to facifli[tate] feternini f42%ocation of an associated PSC
in a synbol sequence. 1 | The nmet hod according to any one of clains
1 to 16, conprisingip: ¥ Mmtimng detection based in part on the
detected PSC. 18. Ajc er readabl e nedi um havi ng stored thereon
conput er execut abl e|iins ctions for carrying out the foll owi ng acts:
detecting timng inf bn related to primary synchroni zation
channel s (PSCs); and [§fying a cell based in part on phase

i nformati on associ at ed N a dary synchroni zati on channel

(SSC). 19. The conpyte : di um of cl aim 18, including
conput er execut abl elilng br carrying out the follow ng acts:
enploying a jointly Dri mary synchroni zati on
channel / secondary sy hannel (PSC/ SSC) that conveys

net wor k context inforn ensuring that the PSC does not
have a single frequenc artifact in a synchrounous
system 33

5 ms

FIG. 2D

10 ms Radio Frame — Long CP — Group ¢

206
\




20. The conputer readabl e nedium of claim18 or 19, Including conputer
executabl e instructions for carrying out the follow ng act: wherein
relative tinme distance between two consecutive PSCs is fixed. 21.
The conputer readabl e medi um of claim 20, including o ut er

execut abl eVPHEBOEES ons for carrying out the follomnﬁglgg?mmm“””
fixing the relative tine distance between the two consecutive PSCs
regardl ess of cyclic prefix (CP) length. 22. The conputer readable
medi um according to of clains 18 to 21, including conputer
execut abl e instructi r'l carryi ng/8ut the foll owing acts:

determ ning correl at ues respectively associated with PSCs;
determ ning correl at al ues respectively associated with SSCs;
determ ning CP | engthj-and pel ecting the cell based in part on the
determ ned correl ati pn:vallues. 23. The conputer readabl e nedi um
according to any one Bl nms 18 to 22, including conputer
executabl e instructipms: canying out the follow ng act:

detecting and identifyk i ndary synchroni zati on channel
(SSC) sequence has b froma particular cell to
determ ne a hypot hes g fth the cell, and identification
of the cell. 24. Thele bl e nedi um of claim21, including
conmput er execut abl e f carrying out the follow ng act:
searching for a base @a cyclic prefix (CP) can be
detected blindly. 2% :{ readabl e nedi um of claim 19,

i ncl udi ng conputer e uctions for carrying out the
foll owi ng act: 4 A

al
A
i

\Ww o

FIG. 2E

10 ms Radio Frame — Long CP — Group 3
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usi ng phase shift infonnation associated with an SSC to facilitate
determ ning | ocation of an associated PSC in a synbol sequence. 26.
The conputer readabl e nmedium according to any one of clainms 18 to 25,
i ncl udi ng xecut abl e instructions for carryi

fol |l owi ng ggﬂﬁ&ﬁ%@@ rmtimng detection based in partpgﬁ&#h% %ﬁ?ected
PSC. 27. An apparatus operable in wrel ess conmuni cati on system the
apparatus including: 34 neans for detecting timng information
related to primary gynchronization ,ﬂgﬁnels (PSCs); and nmeans
for identifying a celil:: ‘,=d in part phase information associ at ed
W th a secondary syr zation channel (SSC). 28. The apparatus of
claim 27, including: means for enploying a jointly tine
dithered primry syn rati on channel / secondary synchroni zati on
channel (PSC/ SSC) tH ynyeys network context information; and

means for ensuring t e PSC does not have a single frequency
network (SFN) artifgdt:inla synchronous system

45ms

FIG. 2F

10 ms Radio Frame — Long CP — Grolp ¥
5 ms

45ms
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29. The apparatus of claim 27 or 28, wherein relative tinme distance

bet ween two consecutive PSCs is fixed.

29,

30. The apparatus of claim

i ncluding neans for fixing the relative tinme distance between the

two consecytive PSCs regardl ess of cyclic prefix (CP) .
appar at us E@E@Wﬂw‘ﬁito any one of clainms 27 to 30, ing¥§§%%§@ﬂ§

The
ans

for determ ning correlation val ues respectively associated wi th PSCs;
means for determning correlation val ues respectively associated with

SSCs; nmeans for
cell based in part o

appar atus accordi ng f

for detecting and iden

(SSC) sequence has bg¢
determ ne a hypot hese
of the cell.
searching for a base
detected blindly. 34
met hod of claim1l.
to execute the nethog
appar atus operable i
i ncl udi ng:
information related t
identify a cell based

secondary synchr oni zatli
processor for storing |

10 ms Radio Frame — Short CP — Group ¢

300
__\

33. The |[ap

a processorl;

nin

dete%_;
i

;;%terninedy%%rrelation val ues.

ransmitted froma particular cel
spciated with the cell,

CP |l engt h; and nmeans for selecting the

32. The

bne of clains 27 to 31, including neans

ng whi ch secondary synchroni zati on channel

to

and identification

¢l ai m 30, including nmeans for

a cyclic prefix (CP) can be

¢ device configured to execute the
i c device of claim34, configured

any one of clainms 2 to 17. 36. An

' ni cati on system the apparatus
35 detect timng

pnization channel s (PSCs); and

e information associated with a

C); and a nenory coupled to the

Sms

FIG. 3A




37. The apparatus of claim 36, the processor configured to

enploy a jointly tinme dithered primary synchronization
channel / secondary synchroni zati on channel (PSC/ SSC) that conveys

net wor k coqt e i.nformation; and ensure that th ot
have a sing%ﬁﬁ%%gﬁﬁ ncy net wor k (SFN) artifact in a sgﬂgﬁﬁggﬁgﬁgp
system 38. The apparatus of claim36 or 37, wherein relative tine
di stance between two consecutive PSCs is fixed. 39. The apparatus of

claim 38, the processor configured to élx the relative tine distance
bet ween the two cons%;h~-- . PSCs redﬁ? | ess of cyclic prefix (CP)
M

| ength. 40. The app hccording to any one of clains 36 to 39,

t he processor confi giine determ ne correl ation val ues
respectively associ af gc ' PSCs; determine correlation val ues
respectively associ af ec determ ne OP length; and sel ect
the cell based in pant: 41 ned correlation values. 41. The
appar at us accordi ng t llainms 36 to 40, the processor
configured to detect i ch secondary synchroni zation
channel (SSC) sequeng¢ msmtted froma particular cell to
determ ne a hypot hesgs: ith the cell, and identification
of the cell. 42. The | ¢l aim 39, the processor configured
to search for a base & cyclic prefix (CP) can be
detected blindly. 43 claim3, conprising utilizing
phase information rel ¢ associated with the PSC to
facilitate determ nin fion. 44. The conputer readable
medi um of claim 20, d Jut er executable instructions to
utilize phase inforng ‘04t he SSC associated with the PSC
to facilitate deterfi stjation

5ms

FIG. 3B

10 ms Radio Frame — Short CP — Group:
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45. The apparatus of claim 29, conprising neans for utilizing phase
information related to the SSC associated with the PSCto facilitate
determ ning the base station. 36 46. The apparatus of claim38, the
processor nfiqured to utilize phase information rel 0 .the SSC
associ at ed&%%oﬁ%gﬁgl PSC to facilitate determ ning theg{:)ﬁgség@fongon.
1/ 29

10/29

5ms

FIG. 3C

10 ms Radio Frame — Short CP — Group y
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