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II. Background

[0603] Wireless communication systems are 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, a system can use a variety of multiple
access techniques such as Frequency Division Multiplexing (FDM), Time Division
Multiplexing (TDM), Code Division Multiplexing (CDM), Orthogonal Frequency
Division Multiplexing (OFDM), and others.

[0004] Generally, wireless multiple-access communication systems can
simultaneously support communication for multiple access terminals. Each access
terminal 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 access terminals, and the reverse link (or uplink) refers to the
communication link from access terminals to base stations. This communication link
can be established via a single-in-single-out, multiple-in-single-out or a multiple-in-
multiple-out (MIMO) system.

[0005] MIMO systems commonly employ multiple (Nr) transmit antennas and

multiple (Vg) receive antennas for data transmission. A MIMO channel formed by the



[ 0005] M MO systens commonly enploy nultiple (NT) transmt antennas
and multiple (NR) receive antennas for data transm ssion. A M MO
channel forned by the 2 NT transmt and NR receive antennas can be
deconposedvonew/od®ei ndependent channel s, which can be mpefrastm@eiotonssas
spatial channels, where Ns {NT,N Rl Each of the Ars independent
channel s corresponds to a di nension. #breover, M MO systens can
provi de i nproved performance (e.g., increased spectral efficiency,

hi gher throughput and/or greater reliability) if the additional
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[0008] Synchronization codes can be employed in wireless communication
environments to enable cells to be detected, identified, and the like. For instance, a
primary synchronization code (PSC) (e.g., from a set of PSCs) and a secondary
synchronization code (SSC) (e.g., from a set of SSCs) can be used by a base station to
enable access terminal(s) to acquire timing information, sequencing information, cell
identification (ID) information, and so forth from the base station. For instance, a
particular combination of PSC and SSC used by a given base station can indicate a cell
ID corresponding to the base station. Accordingly, an access terminal can receive and
detect the PSC and SSC from a base station, and based thereupon, can recognize timing

information, sequencing information, cell ID related to the base station, and the like.



SUMVARY [ 0009] The followi ng presents a sinplified summary of one or
nore enbodi ments in order to provide a basic understandi ng of such
enbodi nents. This summary is not an extensive overview of all

cont enpl atveo z@pbadément s, and is intended to neither i gemntusiosskmysoor
critical elenents of all enbodi ments nor delineate the scope of any
or all enbodinments. Its sole purpose 3s to present sone concepts of
one or nore enbodinents in a sinplified formas a prelude to the nore
detail ed description that is presented later. [0010]In accordance
with one or nore enmbodi ments and SUMMRMdi ng di scl osure thereof,
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synchroni zagé Enc(é:?de (SSC) with the selected scranbling code, and

transmtti ng scranbl ed SSC. Further, the wirel ess comruni cations

appar at us c@ifliihcl udeAecopting easiated as@um enhethod tHaefanibimaesyscraadiihg gur ed

to execute the instructions retained in the rrermr%/ﬁlﬂ_éoo 34 {ei&' anot her
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a wireless communi cation environnent. The wi rel ess comruni cati ons
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synchroni zati on code (PSC), e possible scra ng cofc‘i"es I e set
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(SSC) with tH&enabchccahathsiertanhhm th@Si}EamlHelct sd@r, the wireless

comuni cat i ppar us, can i nCllfld% nmeans for sendi ng the scr %Hbl ed

SSC over a i nk. other aspect relates fo a wireless communicatiofis apparatus. The
wireless communications apparatus can include a memory that retains instructions
related to selecting a scrambling code from a set of possible scrambling codes as a

function of an index of a primary synchronization code (PSC), the possible scrambling



[0014] Still another aspect relates to a conputer program product that
can conprise a conputer-readabl e medium The conputer-readabl e nedi um
can include code for selecting a scranbling code froma set of

possi bl e sgpasbhigogr codes as a function of an i ndex of paTAKbIFEGY139
synchroni zati on code (PSC), the possible scranbling codes in the set
bei ng designed to mininmize a peak-to-&verage power ratio and minimze
a cross-correlation. Further, the conputer-readabl e nmedi um can

i ncl ude code for scranbling a secondary synchroni zati on code (SSC)
with the sekeditéadthssetdainkidoggmdde mikvbiizovenk-td-ergepputeratis eadabligize
medi um can conprise .code for transmtting the.scranmbl ed SSC [0015]1n
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can in the set being designed to minimize a peak-to-average power ratio and minimize

cross-correlation. Moreover, the processor can be configured to scramble a secondary

synchronization code (SSC) with the selected scrambling code.

[0016] According to other aspects, a method that facilitates descrambling

received synchronization codes in a wireless communication environment is described



conprise a conputer-readabl e medium The conputer-readabl e medi um can
i ncl ude code for determ ning a base station-enployed scranbling code
froma set of scranbling codes as a function of an index

cor r esponwiorgodioasam7r ecei ved primary synchroni zati on copler(2&88)o7o1Bhe
scranbling codes in the set being designed to mnimze a

peak-t oaverage power ratio and mni mPze cross-correl ation. Mreover,
the conputer-readabl e medi um can include code for descranbling a
recei ved secondary synchroni zati on code (SSC) utilizing the base
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cross-correl ation. reover, the processor can be configured to
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DESCRI PTI ON OF THE W NGS [002Z]FIG 1 is an tllustration of a
Wi rel ess coATNeiRgaPeveH rdipsind minimigeaosschenekation.ahd denolings regspsdt s set
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envi r onment[0018] Another aspect relates to a wireless communications apparatus that
enables descrambling a received secondary synchronization code in a wireless
communication environment. The wireless communications apparatus can include
means for determining a base station-employed scrambling code from a set of
scrambling codes as a function of an index corresponding to a received primary
synchronization code (PSC), the scrambling codes in the set being designed to minimize
a peak-to-average power ratio and minimize cross-correlation. Further, the wireless
communications apparatus can comprise means for descrambling a received secondary
synchronization code (SSC) utilizing the base station-employed scrambling code.
[0019] Still another aspect relates to a computer program product that can
comprise a computer-readable medium. The computer-readable medium can include
code for determining a base station-employed scrambling code from a set of scrambling
codes as a function of an index corresponding to a received primary synchronization
code (PSC), the scrambling codes in the set being designed to minimize a peak-to-
average power ratio and minimize cross-correlation. Moreover, the computer-readable
medium can include code for descrambling a received secondary synchronization code

(SSC) utilizing the base station-employed scrambling code.



[0025]FIG 4 is an illustration of an exanpl e nethodol ogy that
facilitates scranbling synchronization codes in a wreless
communi cation environnent. [0026]FIG 5 is an illustration of an

exanpl e nmatdmdpleay that facilitates descranbling recepwBds2008/079139
synchroni zation codes in a wirel ess conmmuni cati on environmnment.

10027]FIG 6 is an illustration of a® exanple access terminal that
i dentifies a scranbling code enpl oyed by a base station in a wirel ess
comuni cation system [0028]FIG 7 is an illustration of an exanple

syst em t hat[082Hanbl edn atvofsSaranyith amithey aspestc aragyiphrang it o dérelens a

W rel ess comuni cat.i on nvi,ron(gegets. 7 1%{%02&%FI 8 is an

i 11 ustrati off"BFEHE% SR PEHESEPRET IO RIEHY T RERIOTEARES can be
enpl oyed i neoafipinti & de@iimictdbab)@atichl dnglSy o8 BraBiBEin @B TRIMOES of
described herein. [0030]FIG 9 is an illustration of an exanple

syst em t hat SCEBINE §od P BHNEHOS o BIT<FTETIGREINS 1 fecH Vb BRtTA T y
synchr oni zag} 600G 24RnicBdAPYCH BhE SR FELBIGh R AR RUFBI to minimize

a peak-to-average power ratio and minimize cross-correlation. Moreover, the processor
can be configured to descramble a received secondary synchronization code (SSC)
utilizing the base station-employed scrambling code.

[0021] To the accomplishment of the foregoing and related ends, the one or
more embodiments comprise the features hereinafter fully described and particularly
pointed out in the claims. The following description and the annexed drawings set forth
in detail certain illustrative aspects of the one or more embodiments. These aspects are
indicative, however, of but a few of the various ways in which the principles of various
embodiments can be employed and the described embodiments are intended to include

all such aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS
[0022] FIG. 1 is an illustration of a wireless communication system in
accordance with various aspects set forth herein,
[0023} FIG. 2 is an illustration of an example schematic for scrambling
synchronization codes in accordance with various aspects of the claimed subject matter.
[0024] FIG. 3 is an illustration of an example system that enables utilizing
scrambling codes for secondary synchronization codes in a wireless communication
environment.
[0025] FIG. 4 is an illustration of an example methodology that facilitates
scrambling synchronization codes in a wireless communication environment.
[0026] FIG. 5 is an illustration of an example methodology that facilitates
descrambling received synchronization codes in a wireless communication environment.
[0027] FIG. 6 is an illustration of an example access terminal that identifies a
scrambling code employed by a base station in a wireless communication system.
[0028] FIG. 7 is an illustration of an example system that scrambles an SSC

utilizing a scrambling code in a wireless communication environment.



[0031]FIG 10 is an illustration of an exanple systemthat enables
descranbling a recei ved secondary synchroni zation code in a wireless
communi cation environnent. DETAI LED DESCRI PTI ON [ 0032] Vari ous

enbodi mrenw® moxosgmw descri bed with reference to the drevaossosomesein
| i ke reference nunerals are used to refer to like elenents

t hroughout. In the follow ng descripft/ion, for purposes of

expl anation, nunerous specific details are set forth in order to
provi de a thorough understandi ng of one or nore enbodi nents. It may
be evi dent [O&Zﬂhever FlGat isaudmsmartimdifrmntz(mpie warglebengpwerkten viemhnwint theut
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firmare, aneRilhéaati on of hardware and software, software, or
software in execution. For exanple, a conponent can be, but is not

linmited to 8B Mg, a piGcHkss an ilhaiaigned ap cxpRpiesstsm that aprljeedoserpmbling
object, an g CUt i

conput or - ETouR P sy g SR oo B AR llon A,
comput i ng deV| ce and the conputing device can be a conmponent. One or
nore conponents can reside w thi r thread of
execution and a conponent canb@u@nﬁggﬁiﬁﬁgmﬁﬂég conput er and/ or

di stribut edobzzvween Vagio0s erBYdEmERNRNYHEW HesdriBe@dhth tdf@Bncetth @firawings,
conponents can execute from various conputer readable media having

various dat%he¢iplike (rfgencerypetls ae pesgio referdo dkaplementt threughout. In the

communi cat efohé(wiﬂ@)ﬂe&hph&? %r RBsar oﬁeﬁﬁi@ﬁa@noﬁrrﬁﬁrﬁ‘é&%% &GN dRsilsiaft set
accordance with a signal having one or nore data packets e g., data

from one coiRpb ﬁemdeli tamervidetd theroueh pndsrssmelisg of onperTaste emodimepisalt may

system i Siddpbedo et 4 A loaBRn S Fnd, BEMIAICk: SHE0L IRt e

t echni ques ateslisr [rbﬁﬁemestmcas mﬁ ldnewustmbttﬁres amhfewmasam]nceﬁremiﬂoek

comuni cati pn _syst ens di.vi sion mul tiple,.access (CDWA),
e d visi GRS T B o BEEEE Bertiby S oF T it P8R E on il U1 pi e
access ( FDMBp33]or t hoganatd firthi uBMextieH, Vieabomd “Woipoiehe” aﬁ@@s&@” {HENE) |
single carrier-frequency divisjon multiple access (SC-FDMA) and ot her
systems. THERE e are {pindt OFRIGT ioretampruer-relpigd a&tér?ﬂh%ré&rdware

i nt er changegblware A M a8Y:SbEHR-GAe hﬁlpio?t%% sérel AP 55%991 é%%’utr%HCh
as Universal Terrestrial Radio Access (UTRA), CDMA2000, etc.

i ncl udes WhnsisasniplCRVRNPOATIDIVEY) be bt ip npidimivedrtp Aeing, aciffm@Ea')l\/llﬂsmﬂIQ'LE)IR)‘Iﬂ\‘EO00

covers | S

i mpl enment 219 8‘263’5& ‘%@% L(hq 4 &i%gﬁﬁtaeg&%%%é? k%/st em &f/g]lg?%dm
Commruni cat i owér @@VputeArBﬁBNM iHystation, dath angppBeatint namn@ohnca computing

t echnol ogyE(fuch ai Evol ved UTRA E UTR@; UItr Mobi | e Broadbat nd
(UMB), | EEETRS 219 theRpmipyne ‘?eﬁlfﬁ EH% 4 EORAD “€|°EE‘§“’8“6’2“P266“ s can

Fl ashOFDM  gkide wiffinA pocbsEaldidithraddoiaédutioh : dﬁéﬂ& yehsoakntMaR bé Bcalized on
Tel econmmuni cati on System (UMIS). 3GPP Long Term Evol ut| on LTE) is an

upconi ng r ePELBPBIET RHOS Fiskabuterklebvesn FRAT Mk PSR JY &d % the
downl i nk an&n%nE%n%éda@fryﬁlvlaﬁgus cb?lgéé} @aw@m&ﬁé biihe {4 RAVENsY

division multiple access (SC Izes single carrier nodul ation
and fr equengspcassaiorckdeghn. z’ﬁhq WPOMWOWHWMWM&Y@ Adcel andire e

and essent g@ﬂ,«;ﬁ;ﬁg&s&@ hQLE chidagmlgr% (o RatifIO5% Bl O%nggi%ipm

system A OWEr oTaver age power
because of f(etgs datatfmmnﬂze mnq@hmt caiemcteng veitlr another eomlﬁﬁeﬂDh/A laahsybtem,

pane i 15 achREENEEHShaHRo PRATER ARV RO FaRavITE TRt ik PHEr Uhege &)

way of the signal).

[0034] The techniques described herein can be used for various wireless

communication systems such as code division multiple access (CDMA), time division



[ 0036] Furt hernore, various enbodi nents are described herein in
connection wth an access termnal. An access term nal can al so be
called a system subscriber unit, subscriber station, nobile station,
nobi | e, rwooioey/elAl7i on, renote termnal, nobile devi cepcrEsng 79139
termnal, termnal, wreless comunication device, user agent, user
devi ce, or user equipnent (HE). An adcess terninal can be a cellular
t el ephone, a cordl ess tel ephone, a Session Initiation Protocol (SIP)
phone, a wireless local |oop (WL) station, a personal digital

assi st ant (ROkple aacdsaGUPMEIAJ, fikemey dirsisibmguiiipiedcesss (EMAg coritogonal

capabi lity, .conputi.ng devi.c or r oc SSI n evice connected to
a wrel ess %%cggﬁgy 4\1)61?18%%@1&%%%%3@?@% %f g'e‘i%egﬂ Bléﬁ) herei n
i n connect i aoltipictdcas tHBEDM}B)tanGImtheAis)?&)ﬁ@ stéla&er@l@ “%@ftn‘ﬁ’%mﬂt‘?étwaﬁg afeOr
comruni cating with ac 9 term nal (s) and can al so be referred.to
as an acces%fgeﬁdis?f{]mt‘?\é’éégaéb YEdot R Kot @n(‘%'ﬂgﬂ'@% 2 geliodgrhgolgenapch
ter m nol 0gy,s ROR Aek&iiial RaRio" £dcBls (UTRA) CONRI 960,34 BRAVAGRIAs bY 2
base station. A cell can further include one or nore sectors. For

sinplicity WidebertEPMA (WHeDMemnd sthet wiriants o Obdlys 6PN U0rrovers 1%f er
to a cell, ﬂfooaiss@ﬁddqg 8% 5@;;1&%4 A%?)MAS&‘?en?éanai n?&?at tlgchn];p)%&
terms "access termn can be used | nterch angea

the terns Mhamﬁlobalr@stebaﬁlel\fkﬂ)&ib Comfnuma:latlmss{GSh@ ume@lFDMA system can

i nt er changeabl serv ase / a base
stati on/ sectdl %{}ﬁnltﬁ ﬁlﬁ %El%é’ ’%5’8 ﬁ@pﬁﬁméﬁﬁﬁ@ I?QI?H\?

[ 0038] Mor eoBﬁiadbeMdr(UMBa EBHEERRS| 1qWiiRRIERE 0T eSOV iNR), TBERIS02. 6, F1H8-
i npl enent ed as_a math P‘Hfgarat us, or article of pmanufacture using

standard pr BP%]% AFdihatemer gt Laiwsrrabiebile Telecopmmunicatipr i ¢ e
of manuf act gy ftﬁwﬁ%é@fﬁbd}ﬂ&@%ﬁ&%@m @Q&Q&aﬁﬁﬁg@e@&mﬁwrs

program acceSS| b from any conputer-readabl € device, carrier,

medi a. For @xtuspt B-Uldohprhich emplayie®FaMdeet te dawnlitkoind & - EDMPa@Iethnot
limted to 1[;Ba}g&etl c storage devices (e.g., hard disk, floppy disk,
magnetic strips, etc.), optical disks (e.g., compact disk (CD),
digital ver@dss]l e di SnglOwdicr fetqoeicy dswison mohipttsscean (SEIFEMA yaitizey
devi ces (e.

Var | ous st oR e SHaT HoBRLDM B BERIsnET fortdin FFapiPiban SCMay gt

devi ces andj@for@ih@rndBsbithdy Headakloeea® dbapkoity &lthgsk0gan oi:gwat I on.
The term "machi ne-readabl e medj unt’ can i ncl ude, w thout bei n?D limted
to, wirel es¥SERarthSCETMA sighel basdowsrmerk-tostyicree apuen ratio P ARy Desryse of

cont ai ni ng, tRALOKt HRAS ééh'f@ sirﬁhstﬁrEuSUMCaﬁ'ngggd fRlfance, in uplink
100391Referring now to Fig. 1, a wirel ess conmunication system 100 is
i | | ust r at edeanmuriessionswbere Wivrds PARR greeslydienefits mesassgeprealenttethsiodr ei n.
System 100 S

ant enna gr olgantnaie: STRRE. SAAblaHlE e D0 GRbe REICHIRY b Bk
104 and 106mubupttdeesss gerhoop it AGPE dopg Teen Emhﬁmne(kTED& Buudvei IOTRANd an
addi tional group can dnclude ant.enna Two ant ennas..are
1 st rat ecltP3 each TaRperiie GroTH S RaTBRE e re tsh Wb AREEHhs
can be utilwRdh haksseaedingr Mﬁcc@@&ﬁnﬁlﬁ%hﬁﬁoia@&tlfe@rh s?&gﬂnt duBRRbeYunit,
include a transmtter chain and a receiver chain, each of which can

in turn conPPEBeEs ity BIPYSSEione BRpimEvmRae Haldde regpaeitepiingl, g1ogal
transm ssi OfaRtudeeBRik O BriBraf) wircRELERIAMiSatioNREHEA LR S gent, user device
mul ti pl exers, denodul ators, denultiplexers, antennas, % as w1
be appr eci a@redeltﬁﬂumnéwlﬂl &4 dcpess Femenat Caﬂ[b@@mllﬂalsfeleshfmel Eorrprfi]@%i can
comuni cat e, 0 t c rm nal
116 and acceggﬁ%}‘e Qges?; on égnc%%‘c?t%%o[ (§ff§1pﬂgﬁe a %%sta%?agg %%adeL%

station, a personal digital assistant (PDA), a 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 access



10 that base station 102 can conmunicate with substantially any
nunber of access termnals simlar to access termnals 116 and 122.
Access termnals 116 and 122 can be, for exanple, cellular phones,
smart phowesoodrapdoops, handhel d conmuni cati on devi ces, pdgoshhedido139
conputing devices, satellite radios, global positioning systemns,
PDAs, and/or any other suitable devi 8¢ for communicati ng over

W reI ess communi cation system 100. As depicted, access termnal 116
is in comunication with antennas 112 and 114, where antennas 112 and
114 tr ansmtermindlG) amt ¢aonlsbde acfersbtotas prherads b, WederB,Evbbreddiode Bi nk
118 and recli%#l (g?ﬁ nf or mattb r]LFfro M access termnal 116 over a reverse
link 120 QR T Sorae Ahe PIOPROIGY 122 is in communication with

antennas 10403nd 106.A ydiesne rdtt6 BRaserdddhragrildd bl aaasdEtdtionn fodemahi on
to access termnal 122 over a forward link 124 and receive

| nf o mat | orf RS HIHASEEE OF BOFR SGPTS1 791 HUBHCIEY FEh A ED e (oD Tapgtor’] gfnde
frequency djgi fdr& 15 HHRERY 2 CEIDIR} a SYBHR BT a EAL Waided wtﬁbaﬂéadﬁa{' Hid ttegée
a different frequency band than that used by reverse Iink

forward | i nkceesttegninaléapd Gysed odi bé mmtemhmdmwﬂbdwdelma‘neqtchétmd

enpl oyed by. » . JFFurt.he 0. i

i o on dugtBeBRihotEined B daRIRLE, A4E ks bt e e
can util i zeoa begnmuionfseasueiicyhioh at acoag témnmircdrrﬂriunicatba4 and reverse
link 126 ¢ i Ilze conmon fre n 10 Each group of
ant ennas aﬁﬁ?#’ the So‘zeﬁv\%ﬂ?lb‘;ﬁ‘ éxfy&?a@l pdss ﬂﬁ&giilaf%ca (9Fn*run| cate
can be ref eifrfp%ﬁ‘tdt}@:d&S&@neﬂﬁﬁth aRtusPaSLt s ot @ fbide ubing sBXRARP! e,
antenna groups can be desig gto communi cate to access termnals in

a sector ofpr?ﬁ@nat%@d&smlé%mﬁg teshgiguest Jivp swma ericle of maghtraire as g
over forwar b

station 102%é%nﬁﬁﬁeﬁe?é§%oéﬁ’oisn% ‘%’glpt“{egp %%%%/%&g?s%aﬁ&ﬂ%ﬁ%g‘? rat io
of forward rridikls detige,anutics, 24 nfedia. ot esepie competbsreddadlcanalid @@, infhdso,

or mnal o 116 0RRAr i93RLREEEEs PERAIGR [ Bk 66 T bk s RS

f:over ag;a ]?mtimsstcb eprntaidisks (e(rjg. {t@n@hgaﬁsm@m adigisal eaﬁatthedlsltltm‘ep% ﬁth )
ess Interrerence, as ar e a Se 1.Ng roug
a single antEHFa" qsoa“éllfﬁls PEMapCHTEcE ﬁtﬁf@‘ﬂ @E‘i Eivagice: types

of synchr OMdcﬁtEér@ﬂy Siagib@ ﬁor@%eﬁn&ﬁa Hésensd Het&ldcéwre §8t Sledrin@ile di3ces
For instance, @lﬁl mary synchroni zati on code (PSC) signal and/or a

secondary SYIHORPHAT Pagtisnicadnble mesiior siogpainfemstipe Thalger smpdinchy
base stati qadhfR mAuRht Eﬁrdclédé”%litﬁ&ﬂ*b@ﬁ 'hﬁﬂtem%ugté%%haﬁha@ald xfaﬁﬂu%j
a synchroni zation signal used for etection during initral I
search and (ah%’atﬂdmdapt}bieyﬁ'ﬁtwmgncMmmgt apddectr§8Q msmgnalh(s)ceaud/obdata
synchroni zatyj si gnal d f identjficati.o uri.n itial
cel | sear cﬂbbﬁil [oo%ﬁfeﬁ I? Iilorr“g{(’y}ggyné‘twngneib% 10 T‘ICQ’OH;;V“%@%[’@

gener at ed hssdicdrin acdBSEnsegitic nauaadbsdihents pfésérmecﬂa:rean PSeteat gl .
The PSC sequence can be a canstant anplitude zero auto correl ation
(CAZAQ) SeEIEECS SPaseaelifg. AT AFHIRBES i RIS Ve BrUDS. dict X aple
exanpl e CAZeﬁ\@dﬁ@auﬁgtsaﬁcannﬁtlmn@en@moaaﬂa@o&%notﬁe@aqj dRempgGuUENce,
a Frank sequence, generalized chirp-like (GCL) sequence, and the

like. A secoidass! 0§)Pﬁé At Qring an pEhtigigarp ewrngudepairanat Hd apddél Byioa
SSC sequencgang £efiREk-REH fo? cdbh aﬂteﬁ%rﬁh@ MBhever. rtﬁor%%?fe%?eg g&@ﬁﬁs calvde

a maxi mum | ength sequence (M seque N seqguence, I nary
sequence, ettidizedHor edvbrgrouph @a%@tmnglr@alca@ actdlﬁtrelatlsefrstudea trtamsnasext dhtem

prinary synchr on si and. t
Pt orr o] AR LA, ST wnidian if by p i § Bt Bp Eaop SRR O
[ 0044] Accoradsaeiptddowiansipnal trsﬁsltrﬁiswml’und beasptict @fel, prock3rsCandenmptspy a

gi ven conbi nat.ion of PS and SC.. .Thus, base station. 102 can, utjli
a particul %‘Elé“fr? cﬁjﬁ?’ﬁ yaiprs,, &'B‘HE%IF’EFII’% APRRRAS fH(y)- 45 Héth"? ﬁlE’Fe&tat@éﬁ
one skilled in the art.
[0040] Base station 102 can communicate with one or more access terminals

such as access terminal 116 and access terminal 122; however, it is to be appreciated



that three possible PSCs are utilized in a wirel ess conmuni cation
environment, ...), and the PSC can carry infoi[nation regarding a
particul ar group to which a given base station bel ongs. The PSC can
be a firswoiognakobt ai ned by a searchi ng access term palyu§@egoroize

access termnal 116, access termnal 122, ...); as such, the PSC can
provi de physical layer information t&0the recipient, searching access
termnal. Further, to avoid collisions between different cell IDs

(e.g., random ze interference of SSCs fromdifferent base stations,
. ), a scraatiasngationdd? cancdremanppdte edth subssntiaivbdng MubbeS8Gccckhe

scranbl i ng code used for the SSC can_be lLinked to an index of PSC
ol e L oeRmnals Sl Rt b HeaRt it T Kok ety S6 il Bdicthgs,
.. )5 hencege, tter@nploseilbeptnta Bkt PBorkedgfokaRuldBele BRhAYEdatidh t he
Wi rel ess communi cation environnent (e. H_. , When three possible PSCs
are used, .devjces, handielsnepiprtiae dntscsesiellisy ragips esleliahposiprinpsyeiaishe
scranbl ed bypa, Akl &l @ferSGAING f&%ﬁuﬁxfn%iﬁ%é\?etr wilel3¢r ambl i ng

codes. Each of ‘the scranbling codes can be a binary sequence.
Furt her, t henpaptiéatioh aystene fehbhs depiatetdecogssitbimea 1b§ ishasemsualciiom v

can be a fugln%érlingnl ﬁfanﬁq?élﬁﬁiceree '}Re':n%Xse 912&)%1?%61‘3 ?rat?stn% én?or%m:!iggﬂ E?%%S an
access term na s(e. g., ‘access'term ha , access term na |
can det ect @mmihderbiokvyr OforearPHEk 1 X aidneckife iaforiaisen fBdmutoess tddnal 116

determ ne a scranbli e _correspondi ng .t e.identified PSC, and
Gocode o r CRGT bEH el 5. MPRG S nir ot SIAAhALE Bt SHBIHE CoaB
[0047] By wesht&inad | 04usbinat | Wibre MEREs POSSIdN0E neehafrbidrhgtisPrdaescgan be
utilized in a wireless conmuni cati on environnent (e.,g., Long Term

Evol uti on (temEpalsh?dioesa forwgrd link 424 prdeacqhessisfopmationcempeacigesnadd 22 an
W b _ . )
each be a Digkyo3RQUARTSs. MO EONEoy 5&{@0& Bﬁﬁgﬁ@i@g&%&%mhm}s

codes can be designed to mnimze p to-a rati os and/ or
mnimze crowsititierz difigtandirequsasyeband thendimt upEily8TNuse mbfl@prdnddotwardsi g.
2, illustrated 4,5 .an_exanpl.&. s mati c.200.f0 cranbl,i.n .
synchr oni 2 ool Ca BuBioR R R PR RTRH oA s P loalERR Y Spperseink 126,
cl ai med subfoeexantpé.t Rirthedlin S6fie 202sibrodiptexs@DDYBY e Clany e lislel BC4reld,

generated, provided, or the like. SSC 202 can, be bi nar guence
based on an“KeiSeiRfetdsan Hﬂﬁ@&\/@tn?n‘él hsRaend ﬁndof?’r‘éarg%é%éi BNgIEV e
can be utiljigerbsyn atiRasecosddd Paubieyiaddcate a correspondi ng cell
I D. For exanple, the PSC utilized by the base station can be one of

three possi B0élIpSCs ditgh g 2Hontemns prd/esier e Irghigolisy preelesgricd to
[ 0049] FUr't Negimmhigfd @Jﬁﬁk%@%ﬁ@f&% %%é‘ct&%frb%%g&%hrlaz_t ?oﬁéislggécgﬁéﬁa be
I ded, 204 can

sel ected, generated, prov or the li1ke. Scranbling co
be |inked tgroaps dandedesignet hecd8@unititt torasdeshiernimalshias eecerarf ittermareafhus,

assumng a W reless comuni,.cation_envi.ronment .SUppprt s e t hree
et QRS o Sl AR AR el T ¢ R T e
(e.g., scramsmigng acennd®4f eaasthtoro2 cah utie Ychh&empess ihp@ve signal-to-

Can be. scr agato phfohid RiRe! st 135 ar S ARt | K uoHe. 0 RiE be
Ul i <0 $@OGRGT 108 S RSB0 ot Uil 620818 e

scranbl ed SSC (e.g., conbination of SSC 202 and scranbling code 204,
...) can bescappéndemyshwegsl en gpsociafeheyereperageess termingls in pHgRNg si on

over a changgl cap be subject to less interference as compared to a base station transmitting
through a single antenna to all its access terminals.
[0042] One or more types of synchronization signals can be transmitted by base
station 102. For instance, a primary synchronization code (PSC) signal and/or a
secondary synchronization code (SSC) signal can be transferred by base station 102. A
primary synchronization code (PSC) signal can be a synchronization signal used for cell
detection during initial cell search and a secondary synchronization code (SSC) signal

can be a synchronization signal used for cell identification during initial cell search.



[ 0051] Vari ous scranbling code designs can be enployed in connection
with the clained subject matter. According to an exanple, the three
possi bl e scranbling codes can be based upon three distinct M sequence
based screddoimgsmedes, each respectively 13 gener at egbfootasanezof
three different generator polynomals (e.g., disparate cyclic shift
polynomials, ...). Following this exbdhple, three |ength-63 M sequence
based scranbling codes can be yiel ded based upon the three different
generator polynom als, and one bit fromeach of the three | ength-63
M sequence [B843d scr anpimag speiesiaton Send camioadeacrater] bpsed ohwrRSd:

According to another illustration. thr th-31 Msequence based
Sorabl | ng “CaHaE PR el AR hR s R LB P aReny

gener at or pEAYIMARzatoSutd ddnliEibn 8C AZATREIqQenct NEpsRGddiahddRL AGhBerqbNg he
scranbling codes can be less than a desired. length (e.g., |ength of

SSC 202, . .Scquenpgice Sorigehample (e A puBetenichds s G setigesse & Zpdpdkd

scranmbl i ng GRARGuGRD 108 kARGREE) %tg%ger!(‘iiizteb chigs 1&{&@@ se@%heé; afd the like.

thensel ves. For ‘i nstance, each of the length-3 sequence based
scranbl i ng 4 ewendaapyrishronapieeit sghahbantbe geserhted based pr b $SConguehcsmd
scranbl i ng Cé"g%] 0. r le.. the thre shbl e
scranbl i ng rg% gg toc%as% eacﬁg%aﬁ%esée%@g%%gﬁg c%%ﬁ,%rﬁﬁ Sk gidh%%t?:les.gq“%ﬁ(?ee i
di f f erent oypghdnce)shPNissqueacaya binafyf seqlichice, etc. )Fuathert the PSEngenht sadeence
can be used to yield the three possi.ble scr i ng cod Th

Vi sequence TELe i P TnEY TR UG e g aheris 9K Bonoindicag be g
cyclic shifrefepel ydhé@decondary synEibhib&ion sighhleSSCy&t.i ¢ shifts can be
enployed to yield the three scranbling codes. According to an

i I Tustrati di%4lhe cyéicrerdigity esilluaiation, trse satigmP2zen employapivn
rartner 11 Sati@libRBr PO EPYSE! ehdbdst sl B%aRuiiftfl o AR PSC from

However, the clai rre_dﬁsu ject matter Is not limte

af or ement i onistiof nosuible PECs omba particdariBC frimesetoafpbssible ABES. ST GBSC
used. Moreog -t - - SCr, P can be vi.elded based
upon’ t he ¢ Roabuiah il B buse3iB s BAR RC A0 RSF- RPN LTHGRer R

t hree | engt(iDHB ssasawhhingly (¢6,de2. Barwdyeftranyiataadraess pomeibicatihn f or
instance. Alternatively, three l.ength-31. scranmqlin des can be
Goner at od BRI ot HEPOhPRE U G e KOG GHLIPT S ovah hodamal
the | engt h'tﬁﬂ@@%@ﬁﬂi@l’.‘ﬁ@@@%@}d’@@ﬁ»ﬂﬂ iRicssan @ adndd) Whit B st & 8l the WieRELDUCE
three |l ength-62 scranbling codes. [OO'S%ECOMI ng}@to a further

exanpl e, t HOMIHEEtipHERIOPECR{ A RPPPREaESH EL) RoasiblsS Sha setboriliredithiar y
appr oxi mat i Q4R 50 HERRRS i)smsm%n%atabﬁs). tlhfs‘?@b@a‘é{%?éc@t&% RSver, B fhe
C s. A Dbinary

PSC can be ‘generated from Zadoff-Chu (ZC) sequen

appr oxi nat i dximef sebjRs@atiens hehshited totherfoicgding exampld. and Q val ues of
each conpl mber incl int SC to 1,01 - t hus vyi el ding a
corres pondieﬁr?g cr arrbILIJiﬂ% ﬁé{%gg%ﬁb{% oér%%i Iﬁ% tg ‘énn%eb,phgm}:ootrrpqe&wr? ﬁ#ﬂ%‘r asiiiing

i ncl uded i nha tRSECpsusibhe BRCsOurdutliAdd fj a waslebaoappmtcatioméredonedt, +.)\idl e

a second coggkgﬁ nunber, ,{such.as -0, 1 + 0.4y, can be roximfed tqQ -1
+j . Furt hern® Pf giheangrinforaationagearding 2 EtHAT $TR Ooyaeh ¢ giyeppase station

adj ust ed asyeftegsr Theeshemaic firdtidRl SbtainbEGHE RerdRlhclat 4R RG] @R/ Or

puncturing bits, increased by repeating scranbli n% codes, ...)..

[ 0054] Pur s AA%SS tEmiRbi Hepcessedmgriaal 12ke - 9i sechp s $156) cn peqvaderihysigpl

codes can  jayer information to the recipient, searching access terminal. Further, to avoid collisions
between different cell IDs (e.g., randomize interference of SSCs from different base
stations, ...), a scrambling code can be applied to scramble the SSC. The scrambling
code used for the SSC can be linked to an index of a PSC utilized (e.g., group to which
the transmutting base station belongs, ...); hence, three possible scrambling codes can be

employed in the wircless communication environment (e.g., when three possible PSCs

are used, ...).



each be based on a respective one of three different CGol ay

conpl ement ary sequences. Gol ay conpl enentary sequences can be, for

i nstance, 2mbits long, where M can be a positive integer. Thus, each
Gol ay conplcemwesidagsey sequence can be truncated, if necesgBuY200d/@989

| ength of N bits. By way of illustration, if each Golay conpl enentary
sequence shoul d be 63 bits, then Gol 8/ conpl ementary sequences of 64
bits can be generated and one bit truncation can be applied to each
sequence; hence, three Golay conpl enentary sequences that fit a size
of the possiitid@ SSCs ThaSSOeaentibyltdadstatiourlDResn beesedmiddd byhepLEadudar

conpl enent ary uences can be repeated if th t ual ngt hs of ~each
sequence. ar EHTILLE ERGA o8 ad SPERGEHE G TG oL0h CHBLERE cots &n 12
[ 00551Ref erpindig séquelded Futher] tht waitic@kedrantblidg sy&d @MMz&00y bARAaktatflalizes
utilizing scranbl]ng codes for secondary ?#/n_chr oni zation codes in a

wirel ess coiffnbRirdutcrion obthy Promamyed 8y btssriabion 1h cThrgedn agcess dgminal
station 30Z,t:ha| rrhin @S & ‘s I Ve LRty St Ot S,
data, inst rz(gt(’:g?l g%eg;éi{&colmmnglé,ccgsgg'?é?ﬁ%dgﬁg%l sj,ac_dglﬁifg%% tﬁ% IP?{I?@T éﬂBase

st ati on 302cedreddormbere statien W3, Wetanniae 8 esrsmbléngrioda borgBonding to e
forward |in / rev | Jnk.. ~ferm nal 4 can _transmt
and/or rec ellﬁs/lgﬁgﬁ% § Frr%%cfc%ﬁsdesﬁ rg%eé ésﬁ,%%g%?tg%z@a}g% ?ed%r% ?%erﬁissf:ra(r:%iﬁ%r%]o §:
bits, synbol0847]and t By wayke illbtttiay tlreg@dssibleGemmblibg t@let carde utilized in

appreci ated that system 300 can include an u r of disparate base
S one oMl R aton o arnags g ar Be R mtion (LT ERlsE ok
access ter nTixahfe pbaiivl@scribBEE88& b Eaohnala b3y sdqB8RE] Bas&vet, ald on
302 can further include a PSC sel ector 306, an SSC sel ector 368, a

scranbl i ng BEgeosEleryrbiErodentanhe deiigd to BapmiZogealsiorEsigr PBYS can
obtain, i dentjd shd/RRhiti- 08 BLafor B e hRWREn EMP! Oyed by base
station 302. For instance, the PSC can be identified by PSC sel ector
306 from a 9848lof pothert ickirimS@sFig.e?, glustrathd & aperargpln s¢heolatid 820G for ee

i bl " ¢ . ' :
Gownl ik (gm0 e BN sadikh doglroft o RS TR i

sel ect or 30&bgamnmabtain SSOEALS by scranblédtandernelketeed, @hcrBS4; froviliel, or

utilized by, base i.on 302. .The SSC can he identified SSC

sel ector 308¢ ?@%nﬁ?é@t CaBT%’e GingRY segpense se?_@?@?ﬁ??ﬂ“%“@e&‘&%eﬁﬁcl ude
170 possi bl @nibBtadion of a PSC N §9€ 202 cAR: @RI B4 A8 s@fiot fdendake £hosen
for use by PSC sel ector 306 and the SSC chosen for use by the SSC

sel ect or 30®rEEIPIBELEsle P Bot sramplst be ESEartilizqdbydhe base stabien wincte opa sk
station 154302,:A9056% DG 0L, ?f‘rpﬂ it1e kgt 0 be
appreciated th Pstlhe PS§C an%lsq he SS%ESt%( izg?oﬁ%ﬁlggggg station 302 can
be predefi n@8491howev diustherhe sardmblmgdode Beatresmntliog té hePSC ®obki i t ed.
[ 0058] Scra i code, sel ect.or 310.can.chonse a i.cul ar . scranbling
code T rom At FRETARRTEE ol dRIAR0SE ARy AARE0LL S EF IR,
302. For i natianefehe P$E usiEsedish theigise aakéoni, deing,iakivedndy wielessddhinngidcoe

sel ector 310 can be |linked tao the PSC. i tified by PSC sel ector 306
for use wi tWVHS%G‘EF%HOHHuw.ﬂtlrﬁﬁln?sﬁg}e, ethGR T RSS! §§‘i3‘6'i% ng codes

scranbl i ng &adesitiGad (Be., SHARBIndNbds 20ABR] Hetbie 6PH8 (1568¢ fkBle 3hthbliRg 9.
assum ng that three possible PSCs are utilized by a wrel ess
comuni cat i ¥¥€env)-r onnent, . . .). [0059] The three possible scranbling

codes can boggiedel | nAdobedh 50 AHSALBIRONAIR AN dlsRALALS, base

station(s) (not shown), access termn and any di sparate access
t er m nal ( s)exgmote, 8RORAT awbserdnablimg sor I Wrdan ke owltipdige tagbththte yidid ee

i bl | i : f ' . Addi ti | |
B or nat i velged e Fer anade ieBke PR D e GEbIRE b ppame

possi bl e scsceaniBlinggo@0Xids ... )Aat bE tapeedito tames @xarbenridriie. § fur @@nsmission
possi bl e scr arrblglﬁrlljgl codes can include three different M sequences
generat ed fPGhFCHBE: di fferent pol ynonials. Pursuant to another

[0051] Various scrambling code designs can be employed in connection with the
claimed subject matter. According to an example, the three possible scrambling codes

can be based upon three distinct M-sequence based scrambling codes, each respectively



[ 0060] Furt her, encoder 312 can utilize the scranbling code el ected by
scranbling code selector 310 to scranble the SSC. According to
another illustration, encoder 312 can interleave short M sequences
(e.qg., eavin0bodsength-31, ...) to formthe SSC. Fol | owagusdbsaro1zo
illustration, it is contenplated that encoder 312 can interl eave the
short M- sequences to formthe SSC pribr or subsequent to applying the
scranbling 16 code. Moreover, the scranbled SSC can be transmtted
over the dowlink (e.g., to access termnal 304, ...). [0061] Access
term nal 3Q0nemted front drerofithred differcat R28€rate polyeomld e ga dsparatelzlyclivgshifode

identifier 316, and a decoder 318. . PSC dec 314 can eval uate
2 PSC 1 ecei VAo in AP ISPHtE BR CSBEP obieE S S R BN BRED of t he
PSC (e.g., wdehliigoedtal ROEXIdassR6d apathWhidt differeRSencriBt fdlyldialRSC
to one of the three possible P ased upon the recogni zed

SCs, ...). B ,
PSC i ndex, d¢canbitiing: @syel thadues kv@h—%i\éswnqed@ﬁﬁdi seipmblisg £ode cathbp

code utilizgg bxq BASR Rt | RRoRBE: th Gudther iﬁﬂ%ﬁ&,%eéﬁﬁ%ﬁghi}ﬁgefﬁ%
I e SSC, ...

sel ector 310, utilized by encoder 312 to scranble th

Thus, scr antsédngranddiosicodssch begengmeddascdimen the thict differdappwleedtre of
the three pgossihl.g.sgr I odes TN I 2m 300,

Addi 1 orat [HoRR SHAPL LG GOURAHA! h AT SARDRN SHPscn ve toss
gener at e t heat hisaeplragilib.g., EaphrdfISE0QR020des Heceacsh s thamiircalehyth-3 1

simlar manner as egg)l(gged 1%1 scr.anbl ibn code S£| eﬁt or 310 for
gener at i ng YRET{HFeRASpOSLHpbesedes iR, ﬁg"%ﬁ&%}? FHP [SSReiyn pgptes of
Further, SSgedladrdeFoditancaeadt 6f thb Geneit Mfdegebnse baaBDLIrNALIGRAB IS0
decrypt a scranbled SSC received frombase station 302 to determ ne

an i denti t yaphersnsatedwithatseff to eld fngin@? wirmiaegodessoci ated with the
SSC, h SSC an - ' in can
mat ch iy g SHanbier &ZQBQoﬁl% 'tkggeépol??i?% scragrbLyg E%gg a

determining identities of the PSC and the SS ize

stati on 302acabebassd teonm ¢eatm@ON-ssguende cTiphedifarepeticlic Bhigo(aesybadi ng
to base stati itiLo  nf t.l | ated..t;0 tim.na,
sequenci ng, g(ralgtht%%m? ﬁggeieqlcl%nr?gglfl%%é] Sgaé ¥13]i(aglée{jtﬁﬁe§§3§g§ﬂ&%%°ﬁa Niﬁher% codes.

det er m ned Tidevitsetuionse af tetpend?@ed doth 4 doenrmSGentA06 BdFhemiablel owiytige can

general ly describe variaqus, aspegts associated with the cl aimed

Subj ect  mat Al PPN a T heTs et BT b SRR L Yiledhdiar
Packet RadiQrapilMie6des( FRERRHInG Y& hieiMustidtion CRESy chi¥ ShiftdrShed), YbirdH0t @4s
W rel ess conmmunij cati on systemt hat i s use GSM access term nal s

d b
for transni Vi digfurther abysption, Biesyelic shiffscaphe Qéﬂs andrh Hpresepdieclaimed

Net wor k (ang, : : - t..of.the
GPRS syst om Lhar B be) Heariiclle hp SRS DS oy BRPIe bi'e

Access (WCDM}s donde dssBGMatawsr kiree EnathGBREr@hlieg Neteworkbecdeldpd basedie

nmobility man nent . Sesskan managenent a t ranspo or .Internet
prot ool palBBihe s AR R RS TlorRCR abREREDSE sk MRS
Tunnel i ng Rcednddol codsEkR)n bstraitate® op paicaced, fafindtdree GRRGmathrety, fletavor K.
GIP can enabpl e, end user.s of, a M or network to nove frompl ace
Lo pl ace whPPEIOORETRRI PG " CRtEctorisT Prgd PRI BTy ols SRt e

| ocation ata e bf the!leaithGatsemabli BRIcSHRPQ tkpdirdayiliGseio plotuddaRSe
this by carryi E%Bsubscr_l ber's 17 data from a subscriber's current

Servi ng GPREMSIPBSFRIRBAECQEISESN) to the GGSN which is handling the
subscri ber’ go§fssi on.afhiake & ALt WL 3}{ {gSABR.68 &
network inc ugﬁng (1) CGTP?}%: _?orl. ter a)ﬁs e?’ of usi)r > a(i: ain sflgpgr at e[c]i
tunnel s f orbezstd packivery dapraxiprativn o bi refRDBYe erpriféhet throg PssGIPPEs. f or
control reaso ch.as_setup.an %J i f PDP coptexts and. ..
oo R La SRR )b ol Pl OB i
of a PSC can involve quantizing the I and Q values of each complex number included in
the PSC to 1 or -1, thus yielding a corresponding scrambling code. For instance, a
complex number included in a PSC such as 0.5 + 0.7 can be approximated to 1 + J,
while a second complex number such as -0.1 + 0.4) can be approximated to -1 + j.

Further, lengths of the resultant scrambling codes can be adjusted as described herein



subscri bers nove fromone SGSN to another; and (3) GIP : for transfer
of charging data from GSNs to the charging function. [0064] GPRS
Support Nodes (GSN) are network nodes that support the use of GPRS in
t he GSM cercezongdsamyrk. There are two key variants of thectiGitobsagbisdi ng
Gat eway GPRS Support Node (GGSN) and Serving GPRS Support Node
(SGSN). [0065] A GGSN can provide an ihterface between the GPRS
backbone network and the external packet data networks (e.g., radio
network and the IP network). It can convert GPRS packets comng from
t he SGSN i nfeg. tredicedpy opraatnganléae lpetctaatesbipr ntwesst by BERMtifecermibling
(e.g., IPor X 25i< and send the converted packets to the
correspondi(f?&espac et data network. In the other direction, PDP

addr esses ofpos41com n@uekatudt +p adied sx4aple Rbe ﬁ@d&gﬁeﬁlﬁé sér@mblg 088 can
address of a dgsiﬂi nation user. The readdressed packets can then be
sent to thetacBEpBIeH B & reseeive pag ofithice difrrens Selayicrrplomshiapnisaesnsse
the current Gg%?%rﬁﬂgﬁ@ﬁ%%qdeﬁ&s%ﬁ%c,Q&%ﬁh&e?ﬁ B8 1oR Ynkte@ichn bd 5

| ocation register. The N can provide I'P address assignnment and is
general | y tprsiteefinteger. Tous each playcopmitaniontiraseqaensesan bairyricatad, ife. g. ,

access term 04, . a

r esponsi bl 2}1 egggrsa%hé a&%?gt%gf;lg%ggﬁgpz §§§gﬁﬁl§t§%m¥1 ’ﬁgﬁ?l%??\é é ceggﬁﬁnéernﬁ%r%al S
wi t hin its ggograpivuibbe &Geits] then Golg complentanksscqiicnacs EESMite aam be

i ncl ude packet uti.n nd transfer, nmobility. managenent, | ogical
ok ranagehrarEic At T Eud BT e R h i RO E o SO (Rl
GPRS t unnel ¢dighl@hatag sbqubides tHaefilsgre ¢l tBgoskiGERIds chabeyickiad batiesed

on the user-plane (U pl anea and is useful for transmtting user data
in a packet Pt e &iplayreomplomalast seipacehert bsaertaick 4t thaaqtyrd langthy f sal

Vobi | e Tel ecRTUALAALIONS: SIS MR rAtR LARREON CPRS, and

therefore, the can also be used in the UMIS. UMIS is one of the
t hi r d- gener H0F%In ( 3GR&TIg Phdiaes. tiduwhatel gl ystemJ0P Shat snablnsattiliniog

e 9 L0 AR Dkl S, AR

herei n, synetvironmzet Sgsterni30falchideanbdse seod 3R thiaar sttt ador feelye,

gﬁ)s/:\i i;?E : g@gq%roré@?ri, Sig%ig{s,lzd%{a, hltllgﬁctllogsf Egm%%gds?gits?%ygm#o%, ggc? the like. Base
station 302 can communicate with an access terminal 304 vig the forward link and/or
reverse link. Access terminal 304 can transmit and/or receive information, signals, data,
instructions, commands, bits, symbols, and the like. Although not shown, it is to be
appreciated that system 300 can include any number of disparate base stations similar to
base station 302 and/or any number of disparate access terminals similar to access
terminal 304.
[0056] Base station 302 can further include a PSC selector 306, an SSC selector
308, a scrambling code selector 310 and an encoder 312, PSC selector 306 can obtain,
identify, and/or generate a PSC to be employed by base station 302. For instance, the
PSC can be identified by PSC selector 306 from a set of potential PSCs (e.g., this set
can include three possible PSCs, ...}. Moreover, the PSC can be transmitted over a
downlink (e.g., to access terminal 304, ...).
[0057] Further, SSC selector 308 can obtain, identify, and/or generate an SSC to
be utilized by base station 302. The SSC can be identified by SSC selector 308 from a
set of potential SSCs (e.g., this set can include 170 possible SSCs, ...). Moreover, the
combination of the PSC chosen for use by PSC selector 306 and the SSC chosen for use

by the SSC selector 308 can be used to indicate a cell ID associated with base station



identities. The physical-layer cell identities can be grouped into
170 uni que physical-layer cell-identity groups wth each group
containing three unique identities. The groupi ng can be such that

each physuepdoed/@yer cell identity can be a part of onep@andsemaogne
physi cal -l ayer cell-identity group. A physical-layer cell identity
can be thus uniquely defined by a nubtber in the range of 0 to 169
(e.g., chosen by SSC sel ector 308, recognized by SSC decoder 318,
...), representing the physical-layer cell-identity group, and a
nunber in t30R. rangdingfto Bndther2x{reple, it isitdleOiprréddediaRBEPS@ bt tho1SSB06,

recogni zed by. PSC decoder 4. ...),, Lepresenti he physi cal -| ayer
oni 2 iR o BRE RS P T e phece e BRI e A Bt DG TR Br e y
Synchroni zaidion lifaaees (PSCs) can be generally used for synbol timng

detection. For exanple, a base station (e.g., base station 302, ...)
can use a P8638lo enaticemblingsedorsclgrtond loepa chaesgiampartisuleasgamblygceds
termnal 3 n : ' - M sl o own) ,
e et o R T D oL e B
base st ati owranjl)DgepGedertdlet \py strhmbBregicsnceetised] Ofcon balipirdadrimthg PSC
synchroni zati de,l ce an_ be. sel ect ed . by PSC. sel ect or
Soec " PP sCheRaP LR T Freraf FESh B A8 or R i B8t g
one-t o- one pEpPiengrab®dling estlel b duhesniyywsiaadling ayferscleabt 3i0dest, i ti es

wi thin the physjcal-layer cell-identity group.and the three sequences
used for th%S ﬁnﬁ‘a?a)t/thé §1gﬁiP§§tsﬁwté%5q2@[%}a'ﬁf%@SSSCQE}M@HHQ n) can be
used for thghehaBity. . synchroni zation code, and can be generated from
a frequency-domai n Zadoff-Chu (ZC) sequence according to: d "(n)

,ren(n +1) [083%n = 0 The three popsiulg wrab)ing sodep carplye prededinede.g., basggtation
302, any disparate base station(s) (not shown), access terminal 304, and any disparate
access terminal(s) (not shown) can have a priori knowledge of the three possible
scrambling codes, ...), for instance. Additionally or alternatively, scrambling code
selector 310 can generate the three possible scrambling codes. According to an
example, the three possible scrambling codes can include three different M-sequences
generated from three different polynomials. Pursuant to another example, the three
possible scrambling codes can each be generated from the same M-sequence, each with
distinct cyclic shifts associated with the M-sequence. By way of a further example, the
three possible scrambling codes can each be based upon a binary approximation of a
respective, corresponding one of the three possible PSCs. In accordance with another
example, the three possible scrambling codes can be based on three different Golay
complementary sequences (e.g., with one bit truncation to match lengths of the Golay
complementary sequences to lengths of the SSCs, ...). Further, the three possible
scrambling codes can be designed to optimize a peak-to-average power ratio and
mitigate cross-correlation between different codes. Moreover, scrambling code selector
310 can alter a length of the chosen scrambling code (e.g., reduced by truncating and/or
puncturing bits, increased by repeating scrambling codes, ...).

[0060] Further, encoder 312 can utilize the scrambling code elected by
scrambling code selector 310 to scramble the SSC. According to another ilhustration,
encoder 312 can interleave short M-sequences (e.g., each of length-31, ...) to form the
SSC. Following this illustration, it is contemplated that encoder 312 can interleave the

short M-sequences to form the SSC prior or subsequent to applying the scrambling



where the Zadoff-Chu root sequence index u is given as follows. A
physical -1 ayer cell identity wthin the physical |ayer cell-identity
group of O can correspond to a root index u of 25, a physical-I|ayer

cel I ideniyg ywoddpdshyn t he physical |ayer cell-identity gefupoedordizean
correspond to a root index', of 29, and a physical -l ayer cel

identity within the physical l|ayer cébl-identity group of 2 can
correspond to a root index u of 34. [0071] A mappi ng of a sequence
(e.g., PSC, ...) to resource elenents can depend on the frane
structure. dtddevafdrausr, eEotiieit$SC tddecanheninad past theudealihlle.g, to
transm ssion of a pri y synchroni zation signal may not be

speci fied. 3Fes[t r?"]‘%"r:'f'}'arre structure type |, the prinmary

synchr oni zafgggn). si gnadcce@Neifindl BoNeH AikRY ihdhud! Otst Qechid 319, and the
sequence ¢ 1 (n) can be rraﬁpped to the resource el enents according to
1cg

Resour ce el &rRldgcrde identiics P bt endamBdC decodpret]d. PECNMecoger 314 can
evaluate a PSC received from base station 302 to recognize an identity of the PSC (e.g.,
determine an index associated with the PSC, match the PSC to one of the three possible
PSCs, ...). Based upon the recognized PSC index, scrambling code identifier 316 can
identify a scrambling code utilized by base station 302 (e.g., chosen by scrambling code
selector 310, utilized by encoder 312 to scramble the SSC, ...). Thus, scrambling code
identifier 316 can have a priori knowledge of the three possible scrambling codes
utilized in system 300. Additionally or alternatively, scrambling code identifier 316 can
generate the three possible scrambling codes in a substantially similar manner as
employed by scrambling code selector 310 for generating the three possible scrambling
codes, for instance. Further, SSC decoder 318 can use the identified scrambling code to
decrypt a scrambled SSC received from base station 302 to determine an identity of the
SSC (e.g., determine an index associated with the SSC, match the SSC to one of the 170
possible SSCs, ...). Upon determining identities of the PSC and the SSC utilized by
base station 302, access terminal 304 can decipher a cell ID corresponding to base
station 302. Additional information related to timing, sequencing, and the like can also
be obtained based upon the determined identities of the PSC and the SSC.

[0062] The following can generally describe various aspects associated with the
claimed subject matter. For instance, system 300 can be part of a General Packet Radio
Services (GPRS) system. The GPRS system is a ubiquitous wireless communication
system that is used by GSM access terminals for transmitting Internet Protocol (IP)
packets. The GPRS Core Network (an integrated part of the GSM core network) is a
part of the GPRS system that provides support for Wideband Code Division Multiple
Access (WCDMA) based 3G networks. The GPRS Core Network can provide mobility
management, session management and transport for Internet Protocol packet services in
GSM and WCDMA networks.

[0063] GPRS Tunneling Protocol (GTP) is an IP protocol of the GPRS core
network. GTP can enable end users of a GSM or WCDMA network to move from
place to place while continuing to connect to the Internet as if from one location at a

particular Gateway GPRS Support Node (GGSN). It does this by carrying subscriber's



k =n-31+Rg, 1 = LC b -1n = -5,-4,...,-1,62,63,...,66 2 are
reserved and not used for transm ssion of the primary synchronization
signal. [0073]For frame structure type 2, the primary synchroni zation

signal cagydgossgnsm tted in the DWPTS fiel d. [0074] Sependesoysioro1ze
Synchroni zati on codes (SSCs) can be use to synchroni ze vari ous

wirel ess devices at a higher |evel as7conpared to PSCs. For exanpl e,
a base station (e.g., base station 302, ...) can use an SSC to enabl e
access termnals (e.g., access ternm nal 304, any disparate access

t er mi nal ( s)ddtmfromahsaimeyiber's. cujreitGecheigeGAR B Guppoarmodeq8GEAN ethe TGEN he

timng of a super-franme begcon. ,[J0075]1n vagi ous odi nents, t
sequegce us‘aﬁw gyhandlingthes a?fﬁﬁegé%ff‘éﬂp%m &% foarﬁs e%@gpewssiﬁséﬁe ks

i nt er | eavedcgOpGabANALILARAE of) MU fRGhAsrdlorhkdhank is SPaaReasn R B} ned
as cyclic shifts of a single | ength-31 Msegjqence generated by a

cyclic shi ftachapskabiataprotasolPDPy gontexp; () GTRE: dorreatreliatsens Sishaestw | s
scrambl ed widfSEhARBb 0dea00 AhiteRidor R RIGABIY, afRILONI zati on
code (e.g., each primary synchronization code can have ‘a one-to-one
rel ati on t osubsatersespadtimmgnstGiNtd anvthecade (3).GTH". fof 0086} Af ceppimdatof
a sequence frem%s §Sﬁ?§ : .m;g% 1o Lesource el ements can depend on frane
structure. 1f™Ma %‘]lfbf’ THNEVELIRE ant enna port as for the primary
synchr oni zafe4] code GRRS 9@&&%&9(G3Mﬁr6@ﬁ@ﬁﬂk&fo}de§fﬁmﬁ}ﬂﬁi hatbedt
code. [0077].Fgr .frane structure type 1, the secondary synchronization
code can bengﬁh%%etqsé}g oI nEivsyls %ﬁe&?ﬁei‘@? %vqrﬁgt.sggéﬁé%%\émabﬁ)ngc an
be mapped t Gaﬁeﬂ'@{Gﬁﬁg (8B ForE NSHEIT GRICHA 'S GPR NS¥pRAAMAR)(BGENT. N
-31+ RB"= NspyinL b -2, n =0,...,61.
[0065] A GGSN can provide an interface between the GPRS backbone network
and the external packet data networks (e.g., radio network and the 1P network). It can
convert GPRS packets coming from the SGSN into the appropriate packet data protocol
(PDP) format (e.g., IP or X.25) and send the converted packets to the corresponding
packet data network. In the other direction, PDP addresses of incoming data packets
can be converted to the GSM address of a destination user. The readdressed packets can
then be sent to the responsible SGSN. For this purpose, the GGSN can store the current
SGSN address of the user and his or her profile in its location register. The GGSN can
provide IP address assignment and is generally the default router for a particular access
terminal (e.g., access terminal 304, ...).
[0066] In contrast, an SGSN can be responsible for the delivery of data packets
from/to access terminals within its geographical service area. The tasks of an SGSN can
include packet routing and transfer, mobility management, logical link management,
authentication and charging functions.
[0067] The GPRS tunneling protocol for the user plane (GTP-U) layer can be
used on the user-plane (U-plane) and is useful for transmitting user data in a packet
switched area. Packet switched networks in the Universal Mobile Telecommunications
System (UMTS) are based on GPRS, and therefore, the GTP-U can also be used in the
UMTS. UMTS is one of the third-generation (3G) cell phone technologies. UMTS is
sometimes referred to as 3GSM, which hints at both its 3G background and the GSM
standard for which it was designed to succeed.

[0068] As described herein, synchronization signals can be sent by base stations

(e.g., base station 302, ...). For LTE, there can be 510 unique physical-layer cell



2 Resource elenents (k,!) in slots 0 and 10 where 20 NDLNRB
k=n-31+[" 2/ = N1, -2, n=-5-4,...,-1,62,63,...,66 can be
reserved and not used for transm ssion of the secondary

synchr oni gad d00004800de. For frame structure type 2, the pegog@dssdioize
synchroni zation signal is transmtted in the |ast OFDM synbol of

sub-frame 0. [0078] Referring to Figsl84-6, nethodologies relating to
enpl oyi ng scranbling codes that optim ze peak-to-average power ratios
and/or cross correlation for scranbling secondary synchroni zation
codes in a i‘dbﬂt'ﬁiees'ﬁhecpimﬂi-m}aa‘r icelhideritics eﬂfmmgroﬁ;sed m'ltblluetlmqﬁcephyswhli-l e,

for purposes of city of expl anati on, nmet hodal_ogi .es

shovvlg agd JBxE PF@@%BBQ ‘ﬁ’éﬁ‘@sﬁd& ETQER %‘mt?‘{‘mgghr%u%@e&ﬂ 5% 0 and

appr eci at edgblidhg EdvereBENRla00p icaf-ﬁy&@éll lideflify@en BY a bire oLsfiehd 8hly
Y

acts, as sone acts can, I n accor nce with one or nore enbodi nments,
occur in digrahuviealdivgerdl-damiiyg erovpn dathyaist!tlyyorrel hidgrtie eandea tBus r om

that shown Lgmjhst aéega gsd a RGBT thF% %?Ul?é: ?69h%%8%ﬁ05%h*bglsﬁg deRcbbe

art will appreci ate t a met
alternati ve?rQB treogréged by v Cedtcader él&er) e@rcﬁbntmgttha: plgisaxabkdy@tcaﬁe?@ntjty

S, o bl PR AT DR B P R L,

one or nor ereecb’gnﬁdd 5@ BEE.decoder 314, ...), representing the physical-layer identity within the
physical-layer cell-identity group.
[0069] Primary Synchronization Codes (PSCs) can be generally used for symbol
timing detection. For example, a base station (e.g., base station 302, ...) can use a PSC
to enable a number of access terminals (e.g., access terminal 304, any number of
disparate access terminal(s) (not shown), ...) to determine the symbol timing of
messages broadcasted by the base station.
[0070] Generally, the sequence used for a primary synchronization code in a cell
can be selected (e.g., by PSC selector 306, ...} from a set of three different sequences
with there being a one-to-one mapping between the three physical-layer cell identities
within the physical-layer cell-identity group and the three sequences used for the
primary synchronization signal. The sequence d(n) can be used for the primary
synchronization code, and can be generated from a frequency-domain Zadoff-Chu (ZC)

sequence according to:

_an(itl)

F
63 —
e n=0,1,..30
du (i’l) = _jml(17+1)(17+2) e

e 63 n=3132,...61

where the Zadoff-Chu root sequence index u is given as follows. A physical-layer cell
identity within the physical layer cell-identity group of 0 can correspond to a root index
u of 25, a physical-layer cell identity within the physical layer cell-identity group of 1
can correspond to a root index u of 29, and a physical-layer cell identity within the
physical layer cell-identity group of 2 can correspond to a root index u of 34.

[0071] A mapping of a sequence (e.g., PSC, ...) to resource elements can
depend on the frame structure. In various embodiments, the antenna port used for

transmission of a primary synchronization signal may not be specified.



[0079]Wth reference to Fig. 4, illustrated is a nethodol ogy 400 that
facilitates scranbling synchronization codes in a wreless
communi cation environnent. At 402, a scranbling code can be sel ected
from a seiweiopessisbl e scranbling codes as a function pér@gobdieeige of
a primary synchronization code (PSC). The possible scranbling codes
in the set can be designed to mnim 22 a peak-to-average power ratio
and mnimze cross-correlation. In accordance with an exanple, the
PSC can be selected froma set of possible PSCs. Further, the PSC can
be transmi t é®] [ 008QoF hemp essdtint eyprdr, deriprinagy ood@snizatidntségnakeian®an be
generated, predefined, and so forth. AccorgiQng to an exanple, the
possi bl e sciramiteddn slotsdsandr Oepd thespauense duidisahbe Harrsd toifigaesgurce
di stinct M sequense. ihere each of the distinct Msequences is
generated from a di spa te generator polynomal (e.g., differing
cyclic shift polynomal, ..).yBywiay of another exanple, the possible
I-Ean—eac Be ¥ased, upond.a.oenmon
M sequence with a disparate ycFi c shift, where the commobn M sequence
i s generateg f eper.at or .paolynom al (e.g., comon cyclic
shift pol yng?r%&éﬁ%?'egfn.%?@@&g‘%%&ﬁg dﬁglgwfhér%t her exanpl e, the possible
scranbl i ng codes i ]{]h%vﬁzeﬁ can each be based on a binary

scranbl i ng eadedliln tiers¥t+|can-es

appr oxi mat i ge 038 |re¥peet | ve -PBC frioma-set4.0f -1,@163p086i bl e PSCs,

8Y

wher e the possible |PSC8 cah be generated from Zadof f-Chu (Z0
sequences. The binary_ approximation can include quantizing | and Q
val ues of cHRpIEReH ARt ysgdfor Hansmosionioh the peymary synelyonizpiansignal.
Pursuant t oiggagit her gxampl e hdieRgRS, Bl SR RGeS G A FRC
be based on[a @espe_ctive h(iolgay cgweﬁer?t%éry@%uenclé F(j;r?% er 111%

| engt hs of waematedrinthe IFPTHEeIHossi bl e scranbl i ng codes can be

adj usted. F NSt an the dengths can he ced,by truncating or
puncturi ng BOTA anar oot SRERREP AR % GECRSEE Rty PANRE The
possi bl e scyaivhh iviglesndteies itQABIHeAlevdIO4 compsed aRRTsy Poy eciidpdd)iabaid on
code (SSC) can be scranbled with the sel ed scranbling code. For

i nstance, t Haliogdess Bsetsﬁjélogé&%nbf Fwsﬁﬁﬂggééﬁe%@fer?ﬁﬁtsf’ ﬁ?"fl’é‘agt(%éet her .
Pursuant t 0adBRtORinS 3RS dishdifte 2REsCRMMBE(S BARShSh)f I 9 et&iinOf
possi bl e SSCs. At 406, the scranbled SSC can be transmtted.

[ 0082] Tur ni figime boyndgticssind itha tigipg af eenesframebeaseniol ogy 500 that

faci i tat esigescr anbl g S RCHNEhAKNABLOMNARN BN QflERohdhet Wi ! €l e5s
communi cati on environnent. At , a recelved primary synchronization
code (PSC) sanhieizdenodded cande aenteiléayed ci8@enaie ! twmlengthsStl dmeey; t he

recei ved PSC can be r.ecognj zed.t tch, one roma set of

bosst ble pocsieRerSh iR paRARGIA TR h Rl 5 ke Skt Ry psc.
[ 0083] At 504yclia sBagRIyRbAtd Uy e8Pk ey ed  SHlaBRatdndied Relde R cRardiRtd Rlth
possi bl e scranbl i ng codes can be recogni zed as a function of the PSC
i ndex. Fur t heégrambling qede given by Sepaimsry Hgconiesianrolhe. S erckpimyy

desi gned to_m.nim -1 Q= g ti ), nlm r oss
corr o1 at | onViioERyf B A.0: BRERAGANE I oG Bl Ry lhf
gener at ed, prdedef)i ned, and so forth. According to an exanple, the

i bl | i des . h t h based
G stinct v Bibence, MAEPETBSERSHCIRL By Seomcr UPRBH TR

gener at ed f depehdodfrapat@icurgenel abeampohy suond dkenh® pétt as @i fleetintagy
cyclic shift polynomal, ...). B y of anot her exanple, the

possi bl e scPABIPPHYITFRES C?Wet“ﬁ%‘_;l @émﬁieéaw FYHYBIryaLEan tn a common
M sequence wobh a di sRRTRKR sﬁM&hﬂerﬁ”‘l‘,ftH@sem_ﬁﬁr? s%ﬁ&r&%ﬁ@ﬂcé\&e%ﬁﬂﬁ@ nce
is generated froma conmmon generator polynom al (e.g., common cyclic
shift pol yntemsatitted in siots Pandoldind ghetsoquenter/{ern bx eapped o theaesporsi bl e
scranbling codes in the set can each be based on a binary

appr oxi mat | BAMGHS ACPEINER | ve PSC from the set of possible PSCs,

NDLNRB
a“ma‘(n.), km”—m‘f‘\‘MJ, I=NP- -2, n=0,.,61.
, 2 N

Resource elements (%,7) in slots 0 and 10 where



22 possi ble scranbling codes can be altered. For instance, the

| engt hs can be reduced by truncating or puncturing bits and/or the

| engt hs can be increased by repeating the possible scranbling codes.
[ 0084] At SaB0|0secei ved secondary synchroni zati on codect/BSe)s/aaizebe
decoded using the base station-enployed scranbling code. For

i nstance, the received SSC can be sc2@nbl ed, and the base
station-enpl oyed scranbling code can be | everaged to descranble the
received SSC. [0085]It will be appreciated that, in accordance with
one or nore aspecty geserm pbed herein, inferences can be nmade
regardi ng sé&rambli g—%ﬁﬁzﬂ, destfaml.i ng=sécdndal.§2,63ndlr oni zat i on
codes in a wireless co cation environnent. As used herein, the
termto "infer" or "inference' refers generally to the process o
Feason ng. aHOVE GErveh e PG Ph FuS oG A e T oRGRR St
and/ or userFérfemensteliredlpoD Iey seadndanSsyashredpitioh 8n ¥l id @Ak i3 or
data. Inference can be enployed to identify a specific context or
action, or eshiPeMeymbel of spb-6B@BI0 ity distribution over states, for
exanpl e.  Thagig)l er enqeraans ReriRs, Al Bldiodbiobieh MliieSo oSy FONBHEBHAPN
of a probab?li?y disﬁpibut%onlgver’statesogF ?%%gle%? Eageg on a &
consi der at | erdepthateptimizanbakyeatesageipaiver wHesandén celss corraddtion foro

t echni ques i_ng,:hi -l evel. events froma set of
evont s andy SIS Soclory RBRUAUO) SOBT VR RES Rl 00 SuRBhpShe
events or aatilongattd.oWhile ot piehosebstuimplicig\of ok daandh,ohic sitthodslogyent
data, whether or naqt the event.s e correlated in clqgse te ral

o o ity SRR AREHORHS SSPHME Gl 146 e Lo aHi SacOr oL bahs
event and dat@o8AbgieLse ndtlNBREAS GRS iAo tabts 23 s6%3 BB Ban, BNR cHHaBRMAth
met hods presented above can include making I nferences pertaining to
det er mi ni ngOR Ir&MREE Pmbrdimentsamlin Adfecwdirdets apd/oneqnepFayly vt other acts
scranmbl i ng R5mdes ARG s@lePRbreinBY VBYinfle, tHikd H&ficd i|>. Itllrésatx“{\gi;li' on, an
inference can be made related to determning an optiml set o

possi bl e scuralststandgne epfesciato thehpinethoddlogwmiduld Hemappele bk stpexdentixhas & he
foregoi ng exa s.are il lustrative in_natur nd are . not intended to
it othe nomert Biett il bt Bt i o B e 8RR, RuoRhvorciotr

whi ch such ilinfteteneescaabe ragaited iofimpfjedncinithpdolbihintabeoriamet @ith one or
enbodi nents_and/ qQr .net hods descri bed herein. [0087]Fig. 6 is an
i1lustrati o6t s terminal 600 that identifies a scranbling
code enpl oypi7dly a baggh sdfakh®no iFiy, 3, WustRk&QISS 2 GRIATBLERLOPRaSHS L RMBS
Access term nal_ 600 conprises a recelver 602 that recelives a signal
from for i¥stBhiEe syechredetion cedes EnhaitplastcosmaEnptioneny pamer i 402, 2
typical actl s iBR6EOMLn1R sBlceted Fbid st of R8s AT R A GADY&h
etc.) the réﬁgﬁaeg s?gn§1 gngcgégétizesoéﬁgﬂconJ?thﬁgﬁggﬁgngP(ﬁg of
obt ai n sanpiekdeReaginmry 60Rhmarratie code (PHXarfibk ppssiie diBEblingcedasan
and can conprise demodul at or .604 that can denodul ate received
Sybors. andtsroveant T B AniRe bRl o BB PR Rl SR e o
Processor 6&fretainbén acpidenesstr andeanpia] thd PEC cambt ytdcng fromi akdrali on
received by receiver 602 and/ enerating information for

transni ssi offs ﬁ&*ﬁ%a%?ﬁ??& F%é@%gn eBW@E&?@or that controls one or
nor e corrppn?@m of acHR%sdiNE KridbifABdesAA WOkt SneQLRTHOY, pididtindot h
anal yzes infornmation received by receiver 602, generates infot'nation

for transm ¥%isedonly Aecording toraarcxgmple, thegossibin soeanabling codes in the set can

each be based upon a distinct M-sequence, where each of the distinct M-sequences is
generated from a disparate generator polynomial (e.g., differing cyclic shift polynomial,
...). By way of another example, the possible scrambling codes in the set can each be
based upon a common M-sequence with a disparate cyclic shift, where the common M-
sequence is generated from a common generator polynomial (e.g., common cyclic shift
polynomial, ...). According to a further example, the possible scrambling codes in the

set can each be based on a binary approximation of a respective PSC from a set of



one or nore conponents of access term nal 600. [0088] Access term nal
600 can additionally conprise nenory 608 that is operatively coupl ed
to processor 606 and that can store data to be transmtted, received
data, andvanye®bdaess suitable information related to pepEpigiagoii®
various actions and functions set forth herein. Menory 608, for

i nstance, can store protocols and/or 2&l gorithns associated with

anal yzi ng recei ved synchroni zati on code(s) (e.g., PSC(s), SSC(s),

...) obtained froma base station. Further, nenory 608 can store
protocol s apshsible REQEWhérb iR gosdibie @SOQ tarzia@nérated fronbasiRe-

eval uation of receiye ,PSCépsIé, e .,%{ha scr‘?fgol ing. code t| I | ze by the
base st ati off WHKES s SPIEPHERT N2 ARG ee e | and &) gtués of complex
descrambl i nguSRE 8)thOPS@ Bad,f.1 QH? 1%&&@1%6:[3@%%‘1&&% hih P ¥xdn§iE fﬂ?c%d&ﬂbifehe
recogni zed scranbling code. [0089]1t wiil be appreciated that the

dat a store §gamblingpeagsropn 6UB) c@é@,véirqnwéasm@trx@uGp@acwrmécrertrﬁmﬁemm@t| | e
menory or n | ati

nonvo) at 1 o et e JFRHEbmorRlaf Bhol s W Bl bolEy @i BafiEa. For
nonvol at i | einseng ghedargthsm:aﬂl hde:dnwddny@mhyatmgrmpyno(ammts prndigrtaerieapthe

ROM (P , el.ect | ectricall
erasngSMP ¢ ec rl??(é%“’ygg %%% ﬂﬁ?ﬁcranFﬁRﬁ%‘é rrgrrg(r:yrizgﬁ |%cl ude

random accegmsn]enor y ARAM) a sdobhdaby 8atigonisatemicaaNES) ashies SRRy widy
way of illustration and not limtation, RAMis available in many

forms such W€ selgerehscaphloemans (smanyanceyheiHcamddhr smraRljne %’%ﬁ%ﬁlﬁiﬁnous
DRAM ( SDRAWMH%‘HHMO%MH@J @uEs%Eﬁ é@%&ﬁé&%@%o cAhaReeLd %@Bﬂ\/&et of
(ESDRAM, Synchl i nk DRAM, and direct Ranbus RAM ( DRRA
merory 608 mssvtblﬁeS%bjAééﬂ sbsﬁmbi%ﬂS@eamwns@lﬁedtended to

t b det
corpr s vidBott Dol B ERCS Ly hR05E, ARRANL PIBLa ARl e |
a synchroni dca’cnambhng)deelded:sydelnroﬁli&umlwﬂﬂrm a vatasdmimgnicaibe env1ronment
identifi th h t
Gynchr ont zatd S AUV R fuRaR S aehoTfaioR ool ST pir SrelthRdea @ s dcess

term nal capSC ek dBoRRatectd eiceidddPOE cdri 8 redoAl@l & mASkoAlerST &6m31 8

of Fig. 3 (and/or s nchronl zation. code decoder 610 can be

subst ant i al $f °5peFsiblr PN, Pdche R e sameoaisen e tosthes malelipePS818) .
Moreover, sqjggpl i ng gogie a%@fsaa&b@emg%;ec%&mngle@@é%'a%lawf §gsm|é ar
to scranbl ing code identifier hr oni zati on 8
decoder 610s@amblegaodesten beé@pgne@bdms@sfuman @f ths£S§ ingRay Fuﬁb@l'aﬁhee

synchroni za - ted
withar ece 68(3@133%%%@%%9% G nfééigrs a ?’%g‘% ﬁ? F Qg%%%za%& ¢

det er m ne apswedranil andgnmnniee m’oa&tcoe:naranensp"ﬁlmj{sasmbletshmnlbﬁmg\todfes mdh@ﬁ@

i ndex. Thereafter chr n e .decqoder 610 can desc le a
recei ved, sEFRrHchg? ‘é B ‘gtﬁ ﬁ’& t hE° gpg,f?ﬁm%?ijﬂg? % OF% code.

Access t er ndahblfQodtd ih lthefs¢f édﬂ%ﬁckﬁmﬁécﬁﬁiﬁm& digeid bl Mitsefuehdd waBf edch
transmtter 616 that transmts the signal to, for instance, a base

station, an®thedisHagtdbscquengss igencrated rom & HsRAGHC BUTAYRPIASMR (hg,
separate frogphRe RIRSESSRAIyBRRL, 1 5. BS wa o!?gncﬁ‘lﬁg?reg dﬁelg Qe bhxGbIe

synchroni zati on ¢ode decoder 610, Scrambling code Identifier 612
and/ or nodubatobligicedesdn tfmeseb@arntea@if qum@dermra ®odcrMsequentrewitipd
processors )t St f {em
200 that st ARHE R s WA St S-donop WG R R o oGl o
commruni cat i gmemmgo@mmmﬂ {e. §y@:hmnm76},&hcsﬁrﬁmbsmemaﬂba$eAs¢oadmgm> a702
(e.g., acce poi e| Ves, Si

0t
P s o R Reb Qirplss ielnotuiiin s ah Bt Pt wt ahgndl oa gt of Ehgr

antennas 706pp r@;ﬂﬂxaﬁoﬂ s EPct iRy PS(2forh fiad st 6BIbSbIe PSUS, Wikee megomblémr e
access term naI s 704 through a transnmt antenna 708. Receiver 710 can

recei ve i nf BBRmEIdY SeReated Som ZAdoli{e R4S seayencend L heshingis paptpyigiajion

can include quantizing I and Q values of complex numbers in the PSCs to 1 or -1, for
instance. Pursuant to another example, the possible scrambling codes can each be based

on a respective Golay complementary sequence. Further, lengths of one or more of the



Wi rel ess communi cati on system 800 depicts one base station 810 and
one access termnal 850 for sake of brevity. However, it is to be
appreci ated that system 800 can include nore than one base station
and/ or nogey ddeausere access term nal, wherein additi ongér/Ramgsn79139
stations and/or access termnals can be substantially simlar or
different from exanple base station 810 and access term nal 850
described below. In addition, it is to be appreciated that base
station 810 and/ or access term nal 850 can enploy the systens (Figs.

1-3, 6-7, apsksiBlekOandifd eddeeinadstcld] §6r indafe, the $hitha@eh heteiddd b9
facili tat e W reless comunicatign there between. [0093] At bhase

station 810TURCHERSGrPupehiang bits andion sdsnad cambaingtenics by rrreaphoiRe ded

froma dat apogggre%@ra%gnégocgstransmt (TX) data processor 814.
According to an exanple; each data streamcan be transmtted over a

respective Ef84dnna. ™ 964 aarcmlwieﬁgwdaﬂlsamﬁmmmﬁgn codsd88C) eancbe

schore. o est e b hEpSEuRusl bR CRRRE R, SRS ThL BGRB8 B A 1
coded dat a $3C cadehscohatbdeds ammabmmtahenmbtowpd exeablitgtchdpedndte lekataged

usi ng orthogo fre enc ision nmultiplexing (OFDM techniques.
Addi ti onal | ‘%Fcr%l?l?lg af’?‘f%éﬁf\écfhe pil ot symbol s can be frequency

di vi si on nu!mtmI exed z(ﬁﬂMaa fdaﬁtesaltmsmqeodiraﬂntcéﬂhﬁ&ﬁ@lox(rmwas ¢fs code
di vision nultipl exed ilot data is ty |call>/ a knovvn dat a
pattern t ha@eSP%beﬁrhS’@éb sltfarepws aark THEPEINS seTamblite pd oy degrambliggcess
term nal 85&05&&%%%5&2&%%8@43 ih Q%%[b%@corﬂiﬁﬁm% h'em@dﬁ% ng Jf%éjﬁse@nd
coded data for edch data stream can be nodul ated (e.g.,

mapped) baskwvciorthatoparte linfiraer ‘fdehed iroirssohaniy ‘(oethgprocass nﬁneysomng
phase-shift ke PSK d r ase-shift ke K) ,

W phase- shi Fii e %@@W oSSR RE ISl s e S P on' 26
(MQAAVM, et cbsﬁrvsedm(a& eghtiirod vztzh:&ttntd adddorsihtae dnfieteceddan \bic dmpmydcﬂj{oanﬂerﬂiﬁy a
synbols. The data rate, codi nlg and rmdulez)t{).gn %or each data stream
can be det ePRFFIRGGOHFRY OR8¢ W PT GRECTTEHE & PFRDADIER PtERtRBRVES P iBs s or
830. [0095] ghe _P)l(E)dEHeélﬁfeﬁéﬂc§é‘dﬁib@ |pPotfaBilisiid eha€l Al e %Blh?ﬁﬂ%n(kﬁla R8bability

provided to a rocessor 820, which can further process the

nodul ati on SibBiien quer aates plopterrsthgsed qoe samderstior akdar g zyenthen
provi des '\rrIn@gM:le%Eﬁ 2% ﬁ%émnglfegﬁili %ﬁ%@p&o&e&%ﬂ%ﬁ?&ﬂé ﬁ1§ﬂe§-lév-gw& Gttt

t hrough 822t. In various e 0Cess 20 app i es
beanf or mi nga Bﬁpémestswud/ph éat@.y&@émsfewhcq teeulgan dlesrpn@ain’soszdlewvmﬁeor

ant e””f”‘ fro é &Qm a@gt gf)() € ed' e%erl?tg Iar'i]cgcnI stc% Q&eh{ Ea(%ia vlhg%%p %J %% H‘le eventts

transmtter recei'ves and processes respec St rgam
provi de onearercomimed ambmgemp@ﬂqirsxlmapphnﬁwﬁehm the@m:htst armirt&ta(dbng from
anplifies, filters, and ugé;%vert the anal og signals to provide a

nmodul at ed sPWIberteﬁ‘fﬂ é 2 #4458 mi ssi on over the M MO channel ,

Further, NTjougeiul at ed&&bﬂi@t%ahre%ﬁl%léaﬁém ogy rﬁetﬁ@d%%)rés@ﬁt@&lgﬁbv%%%{ are
transmtted from NT antennas 824a through 824t, respectivel

[0097] At actelge makng infFreams peitaiping Fca@%?ﬁ”ﬂﬂltlé%la ESE %ﬁé@a@bbv&?@eaq e
d b |
receive yu&iﬁea%rgg;g bl %@gc\l/egﬂfg@ He Soc. @Fuzhgsfﬁ;ﬁﬁ&!ﬂ{&@rdgm)

from each antenna to a respective receiver
854a thr ougmfé}@me caEbehadechioddo dgszminngdi bpomsl s(etaofg)0$si1ﬂe brambling

anplifies, ml{q%]\/ﬁ(’o"tl??ae %@E&? SLehLME: %{%‘pﬁg examgl reelz r?t‘}i:vee in

condltloned S|gna pr v ahpl €s, and
sanpl es to patoniade a@ nooitedpbRdinmigtht memeen/cﬁ“ﬁhfemymg diat sdi i@ande[d@ @R8] An
RX data processor 860 can .receive and, process the recei ved
manner in which such interences are made in conjunction w1th e various embodiments
and/or methods described herein.
[0087] Fig. 6 is an illustration of an access terminal 600 that identifies a
scrambling code employed by a base station in a wireless communication system,
Access terminal 600 comprises a receiver 602 that receives a signal from, for instance, a

receive antenna (not shown), and performs typical actions thereon (e.g., filters,



synbol streans fromAIR receivers 854 based on a particul ar receiver
processi ng techni que to provide NT "detected" synmbol streans RX data
processor 860 can denodul ate, deinterl eave, and decode each detected
synbol st kagpsgobush@cover the traffic data for the dat apgifmeadodng
processi ng by RX data processor 860 is conplenentary to that
performed by TX M MO processor 820 add TX data processor 814 at base
station 810. [0099] A processor 870 can periodically determ ne which
avail abl e technology to utilize as discussed above. Further,
processor 8aapléfan, downzbihatts, «ac. Y @Y edcsiRed bipkal ARG SialiceCEPoridsiongd signal to
matrix index portion and a rgq%v%l ue portion. [00100] The reverse

li nk messag@PteafamBlhr ReevgLp{-0iE bpyfReesapiPle, At FSRIVPle gt @iPng t he
conmuni cat | @fnprdsBk daRdhfitof @ hBCEH H&Hodi@ét@re%&i@&??mb-gﬁeqnﬁ%Y&ri&echérh K
message can be processed by a TX data processor 838, which also
recei ves trapfocesserfilq forchanngl csfimpginneProgesseril4 cen beamscesserdedicaiad o

source 836,, : [E@g I . f i.tl.0 - ) itters
854a thr oug%ﬂ%%ﬁgﬁ h%%ag Orngrﬁsm 'ltd tbggg‘%é\%gg?zoﬁ%gg%%%ﬁ%ﬁ g&%ﬁﬂ%@

[ 00101] At basenmsssaibyre t8hOmittehél tre gudcatsedthsi gnabls ohe amae cemponents of
term nal 850 are receiyed ant ennas, 824, condi t.ioned.by receivers
boo " dampautersdeny o ot SPERagoni both SR Be e DR R Y
processor 8éleil:er (DR} Foasiate ARG $& thankikisiTes BAGenshiBRSNE,lh e dodyols
access term nal 850. Further, processor 830 can process the extracted

message to @&@rmﬁrﬁéown@ﬁtslgf@@aﬁitﬁ@iﬁ@dﬁpﬁ)-x to use for deternining
the beantf or pjoRg) Wei 9h &esd(ORERALTH CHLRRIA0RBPDnaR e HlRoRPEbghAGST

h
(e.g., control, coordinate, nmanage, etc.) operation at base station
810 and accepsativehrdonpled 85@0cases HEE end/dhican Respdatt fobe tpnotidss aeigd0
and 870 can ' WA 5’93%3 ) re. am
codes and dgét%gf.aﬂéraﬁg%@é%gg%‘%%fan é%ff%%gadn%gjlgg%%gé %ﬁ"ﬁqﬁé“gﬁgﬁ‘?‘éﬁ %ns
to derive ffinquescy fanihémiouMenore $0%) feengsidenahaord potdeble atgbi nk and

downl i nk, respectively. [00103])Jn an aspect,. |ogical channel

Cacsi f1ed FRDETEsAPH TRy oS BT R en Bt SR DR st
Control Chappe(sy, .CRobthiAed HEA adbaky RalBAFL R hERbry@08 RAE o B eols
which is a DL channel for broadcasting system control information.

Further, Logiden2lgosiimpolor tnasiens (chndassinsasvalupegiof greeyrd PRE(s). ) a
Channel  ( PCL)mb My ©Be LifiiRd Bl tHeABNGhtidnRY: s c@%s?ﬁ&r&ﬁgdtﬂag code(s)

]
information. Mreover, the Logical Control Channel's can conpris
Ml ticast Cantorolesatirabling SSQUOCH)anadi{iaphsich basepéition by deveragingpled nt DL

channel use .t L1 Mul ti medi a Broadcast and Milticast
Service (MB %Q{s%eﬁiesgﬁﬁ%gégér}% control information for one or several

MICHs. Geneft®i8Ply, af tlewiiebd aipkdcihedibatahddads gofRéa gumemoGof(is) désclibidlC)

connection, this channel is.only used by UEs that receive (e.g.,
o 0 NOCH VRS AR BF e 4plRy el Spo o605 memary. hibr wde bt

i ncl ude a Degdhgidtafdin&Rolatit mé&hanaly wEEH) ustr¥dtinG fhd ot BmRaiidt, nb®roR@ildt
bi -directional channel that transmts _dedi cated control infornation
and can be U$B@LSAIRAUGeHGId R MRREEHM S Pragrmmible ROM FEE@M)it he

Logi cal Tr af:l“ei:tﬁg%&&bﬁnﬁﬁl@ RANIREPROM, @é‘&ﬂi&a@i&%ﬁsé‘ﬁl@f’ﬁ?ﬁ% D), or

(DTCH), which ol nt-to-poi nt” bi-di'rectional channe icated to
one UE for flash memapsf dolapie meraoryioaf trchut randomalkcenss memeryl (@giN awhich

Poi nt -t o- mus Bor Rty ¢ Bt eF SR Riohafia pTRBugh, G5 T o1
available in many forms such as synchronous RAM (SRAM), dynamic RAM (DRAM),
synchronous DPRAM (SDRAM), double data rate SDRAM (DDR SDRAM), enhanced
SDRAM (ESDRAM), Synchlink DRAM (SLDRAM), and direct Rambus RAM
(DRRAM). The memory 608 of the subject systems and methods is intended to
comprise, without being limited to, these and any other suitable types of memory.

[0090] Receiver 602 is further operatively coupled to a synchronization code

decoder 610 and/or a scrambling code identifier 612. Although access terminal 600



[00104] I n an aspect, Transport Channels are classified into DL and
UL. DL Transport Channels conprise a Broadcast Channel (BCH), a
Downl i nk Shared Data Channel (DL-SDCH) and a Pagi ng Channel (PCH).

The PCH c@p sivhegsd;y UE power 28 saving (e.g., Discontp@bossosore1so
Reception (DRX) cycle can be indicated by the network to the UE, .

by bei ng broadcasted over an entire 24l and bei ng mapped to Physi cal
| ayer (PHY) resources that can be used for other control/traffic
channel s. The UL Transport Channels can conprise a Random Access

Channel (RAGHudesa ﬁﬂtﬂ@tﬁﬁéﬂoﬁb@dﬁﬁ%hoc{&&@ﬂ)ls tcﬁbeL@FfeﬂiﬁteShﬁ?d’t aétebpkaninal
Channel (UL- SDCH) g%(? ur.al IB{_%/ PRY channe éOOlO The, PHY
channel s cafi 1?\‘3‘{1‘1?&3 sader3i4 pf Figny rSSrdperser ShiphEes® (apdpr
exanpl e, t hgBl-oREimRamnaladgano b%&%ﬁsta&%ﬂ?@&lﬁk WPS@@BH&@ 14

(CPICH); Synchroni zation Channe Control Channel

( CCCH) : SEaWdGJYISISCCd?deDBl@le@QV(C( spaakhing sadk idoot8er 6G8wen by ChannelI
MCCH) ; S
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Ant enna Subset i cator Channel (ASICH);  Shared Request Channel

( SREQCH) ; ULelvﬁlﬂﬁg.Pééi indgrya IdgrepkigraSyoRbIARg R tiquyededssersr-618 gap dgscramble a
Broadband RietbQte{Channgky 65F |b91'9vera%Ql%ltﬁ)@&étémﬁ&dts@ra%hﬂgQ&fes Qg t hat

t he enbodi nents descri bed hefein can | emented i n hardware,
sof tware, fiermnalrad0 stil dettheneareprises @moduiel@r 6 ¥ andriyirapendticn @t et traemigof

For ‘a hardvgr §11th% %Plﬂét% Oé‘bas,% t?ifzgr[ %ﬁ&ﬁ&'a@&s&‘{‘e fhals 81 %g%%l

i npl enent ed W thin ‘one Corfite
circuits (ASBIpGsd aschegngtsaparese @nmjth@pmcmcmé 1( ESPB@ appﬂec@tetcbthatsi gnal

o1 ogr ammb) SUEOBHPAgSe fiealdl0 RaEEhE et Bl mckitalorS14

ni cro- cont r @nliRY; fpﬁrt oﬁbfbbé&@ém%ﬁQhﬁmbéﬂdif%foc@ésﬁﬁt(ﬁ&@h@wﬁn)m ts designed
to performthe functions described herein, conbi nati on t hereof

[ 00107] Whenl%BY enbodiigehis an dRustratiaglof msntien 7%%@%%&11@ anf§SCitizing a
m ddl ewar e &?a%lﬁ%%ﬁ@éjﬁ’a P AGE A AR . £IFENRER B kcin 7@61&%?11%95 pe

stored in a machi fie-readabl e nedium such as a storage conponent
code segnenbaseatatiorefi2dsgnroasppadgedurdth arctavest’ile fat @cgu@mgigi(e)rfrona

program a Sl%uér “?9%6 ac%eést{gﬁlﬁ?él Nz th?ougﬂgﬁ u?alggi)? I%f %1%2[ FenRgs Jﬁ%glgﬂd £

cl ass, or any nation of Tnstruc ructures
program st atrmmttes T24Athaotimsmétg fetht os@or here @otepd ethihals Akbthieph aadasmit

segment or a har circ ass and/ or receivi

PP or ot | orintiie 406 e S e EneraP AR (Rabro e g A 206 and i

| nf or mat i 0nope@dtﬁr'éljﬁ@io&atd@%ﬁf@&&ﬂicﬁiukaﬂﬁtn2 tigt ﬁem&ﬁlﬂhté%%&ﬁ&:a%%rma%%n

forwarded, or transmtted usug&pr é sui tabl e_neans includi ng nenory
@by

sharing, meSsHedHedSimRe!s areR R REpCessar W tRaticam e imalay igrhe et ¢

processor described above with regard to Fig. 6, and which is coupled to a memory 716
that stores data to be transmitted to or received from access terminal(s) 704 (or a
disparate base station (not shown)) and/or any other suitable information related to
performing the various actions and functions set forth hercin. Processor 714 is further
coupled to a scrambling code selector 718 that can select a scrambling code from a set
of possible scrambling codes for use by base station 702. Scrambling code selector 718
can elect the scrambling code based upon a PSC (e.g., from a set of PSCs, ...) utilized
by base station 702. Further, the possible scrambling codes can be optimized to
mitigate peak-to-average power ratios while reducing cross-correlation there between.

Moreover, base station 702 can additionally include an encoder 720 that can scramble



[ 00108] For a software inplenentation, the techniques described herein
can be inplenented with nodules (e.g., procedures, functions, and so
on) that performthe functions described herein. The software codes
can be st ey@shobusp@nory units and executed by processopgruddigssoiwry
unit can be inplenmented within the processor or external to the
processor, in which case it can be c@mmunicatively coupled to the
processor via various neans as is known in the art. [00109]Wth
reference to Fig. 9, illustrated is a system 900 that enabl es

enpl oyi ng sar 88 biildnsihg sabmbligy code seeaatiar yerayinlcodd 2iciooN1 & ddS tbn

a wireless communi catjon enyi nment. [For .exanpl.e, syste 00Q._ca
ool o o1 EoaP e o et TS T s R RIS 1o S B P .

appr eci at edrifiRt, ak¥SiRMoDMHIwnSit iERNREPM: Q&b G700 cfRetiionakc
bl ocks, which can be functional bl ocks that represent functions

i mpl enent edsARPiol sphsREdOHMIlIPRRArselecor 30oafifiiaat andpr endPEselegtar g.
firmare) . ISR e YUO SciBub 008 R IS ORI of Bfudibe PA0%Gh blotRte
conponents that can act in conjunction. For instanée, |ogica

gr oupi ng 90txesanmbled [SG€do da tratseutied toalmatumpary@dt Modplage 782 tanngulaplex
scranbling cede f.roma set of possi.bl rambl ing ¢ based upo n
ndex of 8 bR sy By R B aRRAR s 52? FhAN iRt oAES, sRESRRIGS
scranbl i ng p@Uesltiongt bepiceat adieinpgeptestt Goactkht erodtRomTi12eit & to be appreciated
peak-t o-average pqower ratip an inimze cross-coyrelation 904.

Mor eover, | %?%Epmqﬁ‘%ﬁﬁﬁ?erﬁ%@@?q%gﬁn‘?Wﬂ '_&ﬁ)ea OEPAREFPCAP CEbPpRIRERt
for scranbl plagessors s QRE alidb& 0T pRI-0RbAFdtQRowde (SSC) with the

sel ected scranbling code 906. Further, |ogical grouping 902 can

i ncl ude an B8k ri calFisch{erean example widlesironveinicationistesn ¥9C Theer a
downl i nk 908 .Additi : L gpgfr&[y t hat
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el ectrical tonpeiiSitfer @84 of 966G Y. diwived8 it i leapplroiated dist Bestang800 can

external to. ry 910, it. is . to be.understood that one.o re of
ol eot 1 cal  ESTIR e ety be b Ron bR ERES AR necitBiss B iS oBI 910,
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bl ocks that can represent functions inplenented bg) a processor,
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scranbling gode from a of . scr ing codes a functign of an
hdox cor P elpBRdehE T Ee 37 welrdRhRTR I SERERTDA APaindtel (PSo)
1004. For i asieiseachidae sseiarhl bagasoites over 4 kepcstiec MdgmnbeTResiagned
to mnimze a eal%-tﬁl/g-averagde power ratio and mnimze
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scranbl i ng 984 1006. Thedailed dtrafor gachshtarsrym ogobanltiplssdidish pilotdaier y

1008 t hat ¥l i i . i i an:
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for each data stream can be modulated (e.g., symbol mapped) based on a 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



31 THE CLAI M5 DEFI NI NG THE | NVENTI ON ARE AS FOLLOAS: 1. A net hod
that facilitates scranbling synchronization codes in a wreless
communi cation environnent, including: 5selecting a scranbling code

froma setw®icoppessdi’bl e scranbl i ng codes as a function gET@BuEeeg00f
a primary synchroni zation code (PSC), the possible scranbling codes

in the set being designed to mininizéba peak-to-average power ratio
and mnimze a cross-correlation; scranbling a secondary

synchroni zation code (SSC) with the sel ected scranbling code; and
transm tti ngviQveM3,erardeleedd EBChat Hata sRean foeproeitibaddohticl Sidbolk, 'I\Nhﬁﬂtei n

e, Posei bl € SCLADLL00, SO, LD L1, ash Sach e based 9D, Bin

gener at ed fﬁ&fﬁnﬁedjbﬁ;ﬂa‘{?@é@bﬁlﬁﬂ@és%r@%.po| ynoni al .
[0095] The modulation symbols for the data streams can be provided to a TX
MIMO processor 820, which can further process the modulation symbols {(e.g., for
OFDM). TX MIMO processor 820 then provides Ny modulation symbol strearns to N7
transmitters (TMTR) 822a through 822t. In various embodiments, TX MIMO processor
820 applies beamforming weights to the symbols of the data streams and to the antenna
from which the symbol is being transmitted.
[0096] Each transmitter 822 receives and processes a respective symbol stream
to provide one or more analog signals, and further conditions (e.g., amplifies, filters,
and upconverts) the analog signals to provide a modulated signal suitable for
transmission over the MIMO channel. Further, Ny modulated signals from transmitters
822a through 822t are transmitted from Ny antennas 824a through 824t, respectively.
[0097] At access terminal 850, the transmitted modulated signals are received by
Ng antennas 852a through 852r and the received signal from each antenna 852 is
provided to a respective receiver (RCVR) 854a through 854r. Each receiver 854
conditions (e.g., filters, amplifies, and downconverts) a respective signal, digitizes the
conditioned signal to provide samples, and further processes the samples to provide a
corresponding “received” symbol stream.
[0098] An RX data processor 860 can receive and process the Ny received
symbol streams from Ny receivers 854 based on a particular receiver processing
technique to provide Ny “detected” symbol streams. RX data processor 860 can
demodulate, deinterleave, and decode each detected symbol stream to recover the traffic
data for the data stream. The processing by RX data processor 860 is complementary to
that performed by TX MIMO processor 820 and TX data processor 814 at base station
810.
[0099] A processor 870 can periodically determine which available technology
to utilize as discussed above. Further, processor 870 can formulate a reverse link
message comprising a matrix index portion and a rank value portion,
[00100] The reverse link message can comprise various types of information
regarding the communication link and/or the received data stream. The reverse link

message can be processed by a TX data processor 838, which also receives traffic data



153. The nmet hod of claim 1, wherein the possible scranmbling codes in
the set are each based upon a common M sequence with a disparate
cyclic shift, and the commobn M sequence is generated froma conmon
gener at or wotopsyeusb@l . 4. The nethod of claim 1, wherepoTABBpORSSIDI €
scranbling codes in the set are each based on a 20bi nary

approxi mati on of a respective PSC frém a set of possible PSCs, the
possi bl e PSCs are generated from Zadof f- Chu sequences, and the bi nary
approxi mation includes quantized | and Q val ues of conpl ex nunbers

i ncl uded i nfarbeumbssifhlae sﬁ@@s fr&m aThe speth 82, afodalatidrby b, mavuéatei 8801 he

possi bl e scr lin des. et e bas. Srespectjve
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clains 1 to[g@10fjurt hest YaBestatthinid 0008 BlodtlaRg sighesmﬁﬁdcbésetes@mnwd aire
codes. 307. The nethod according.to any one of clains It urt he

i ncl udi ng aBFEEd HeRRCTaH 4 CRNitiRed BY raveivers §?—2’tdﬁ@06‘5§t§‘ii by & demodulsior
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bit, or repeatlng he oné or nore of the possible scranbling codes.
8. A wirel esgansonttdiiyoaedss resming piilatiusther, prokessonigl C%aron@ﬁme;pxtrﬁq@d

retains i nslitnb géé t%rﬁ?-:te n@Rxﬁﬁich Qec%ﬁln% H}gtoausé%rque Rg Eeaff[f&%lgg

set of poss scra es as*-a unctlon o) ex 0
pri mary syn@h@hmlzatlon code (PSC), the possible scranbllng codes in

the st beipg,disi onadoto m iy 26,8 RERK & 2VSh AHC.RONR e s s AN
etfc.) operation at base station 810 and access terminal 850, respectively. Respective
processors 830 and 870 can be associated with memory 832 and 872 that store program
codes and data. Processors 830 and 870 can also perform computations to derive
frequency and impulse response estimates for the uplink and downlink, respectively.
[00103] In an aspect, logical channels are classified into Control Channels and
Traffic Channels. Logical Control Channels can include a Broadcast Control Channel
(BCCH), which is a DL channel for broadcasting system control information. Further,
Logical Control Channels can include a Paging Control Channel (PCCH), which is a DL
channel that transfers paging information. Moreover, the Logical Control Channels can
comprise a Multicast Control Channel (MCCH), which is a Point-to-multipoint DL
channel used for transmitting Multimedia Broadcast and Multicast Service (MBMS)
scheduling and control information for one or several MTCHs. Generally, after
establishing a Radio Resource Control (RRC) connection, this channel is only used by
UESs that receive MBMS (e.g., old MCCH+MSCH). Additionally, the Logical Control
Channels can include a Dedicated Control Channel (DCCH), which is a Point-to-point
bi-directional channel that transmits dedicated control information and can be used by
UEs having a RRC connection. In an aspect, the Logical Traffic Channels can comprise
a Dedicated Traffic Channel (DTCH), which is a Point-to-point bi-directional channel
dedicated to one UE for the transfer of user information. Also, the Logical Traffic
Channels can include a Multicast Traffic Channel (MTCH) for Point-to-multipoint DL
channel for transmitting traffic data.
[60104] In an aspect, Transport Channels are classified into DL and UL. DL
Transport Channels comprise a Broadcast Channel (BCH), a Downlink Shared Data
Channel (DL-SDCH) and a Paging Channel (PCH). The PCH can support UE power



32 cross-correlation, scranbling a secondary synchroni zati on code
(SSC) wth the selected scranbling code, and transmtting the
scranbl ed SSC, and a processor, coupled to the nenory,

confi guregwd mog¥Raiit € the instructions retai ned i n thepoEaBioys 070139
9. The wirel ess comuni cati ons apparatus of claim8, wherein the
menory further retains instructions 28l ated to generating distinct
M sequences from di sparate, respective generator polynom als, and
using the distinct Msequences as the possible scranbling codes in
t he set. 10&RingHegwisbessiocoReepiicalliRdOyalpRat bt indicated by #emeByork to

wherein the ry,further retaips instructions.related to generating
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M sequence and differing, respective g\ﬁcl ic shifts. 1511.The wi rel ess
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wher ei n t heSymrhimnjzafiolt Chanhelr(§CH)Gormmsit Cottidl hanted {GTCEH); Sha:g@MEr at i ng

a plurality of a e .y seque S, L1, Zi t he
plurality o?oﬁﬂ%a%ﬁﬁ&%@} ﬁ@“‘{aéh@gﬁ@ éﬁ%efﬁcﬁggﬁhﬁeaﬁcr ambl i ng
codes in thgs$@iment EBannENSUMCIE), ASRndvARABERIRECH-ARS (ADRAB! DS Physical
according to any one of clains to 12, wherein the 25nmenory further

retains i ns#haied PeashprchldlerPEBCED: Eh PayenContiny Chansiel GRCGD; Resieg of
the possi bl & 4icator Channel (PICH); and/or Load Indicator Channel (LICH). By way of further

illustration, the UL PHY Channels can include: Physical Random Access Channel
(PRACH); Channel Quality Indicator Channel (CQICH); Acknowledgement Channel
(ACKCH); Antenna Subset Indicator Channel (ASICH); Shared Request Channel
(SREQCH); UL Physical Shared Data Channel (UL-PSDCH); and/or Broadband Pilot
Channel (BPICH).

[00106] It is to be understood that the embodiments described herein can be
implemented in hardware, software, firmware, middleware, microcode, or any
combination thereof. For a hardware implementation, the processing units can be
implemented within one or more application specific integrated circuits (ASICs), digital
signal processors (DSPs), digital signal processing devices (DSPDs), programmable
logic devices (PLDs), field programmable gate arrays (FPGAS), processors, controllers,
micro-controllers, microprocessors, other electronic units designed to perform the
functions described herein, or a combination thereof.

[00207] When the embodiments are implemented in software, firmware,
middleware or microcode, program code or code segments, they can be stored in a
machine-readable medium, such as a storage component. A code segment can represent
a procedure, a function, a subprogram, a program, a routine, a subroutine, a module, a
software package, a class, or any combination of instructions, data structures, or
program statements. A code segment can be coupled to another code segment or a
hardware circuit by passing and/or receiving information, data, arguments, parameters,

or memory contents. Information, arguments, parameters, data, efc. can be passed,



scranbling codes in the set. 14. A wireless conmunications appar at us
t hat enabl es enpl oying scranbling signals for a secondary
synchroni zati on code in a wireless comuni cati on environnent,

i ncl udi ngw@tnwessse7f or sel ecting a scranbling code fropraussbs/ebize
possi bl e scranbl i ng codes based upon an index of a primry

synchroni zation code (PSC), the possiBle scranbling codes in the set
bei ng designed to mnimze a peak-to-average power ratio and mnimze
cross-correl ation; means for scranbling a secondary

synchr oni zaforended de trBnsE)d wirtgheny beitabéd reeine thebclimyrbémaery sbarthe; masselge
35means for_sendi the.scranbl.ed SSC over a downlink. 33 15.The
wirel ess coWﬁﬂﬁ?é&%P&ﬁ§m3%Bﬁ QULLESPISSIOR 94514, wherein the possibl e

scranbling podes in tihe aS6tiwadehpRientRASE thelfdRiqAcsdcéritRe herein can be
M sequence, . and each of the distinct Msequences is generated froma

di spar at e gBHI¢BEG BiEh PRdwesie.e Precctves (rcEPes At Hiag aerfasmdhe
apparat us OfynehidHs MestfibedGER! Thi BEwRRS Sddat SanSfel I B Y Gfitd dhat NE
set are each based upon a conunon M sequence with a disparate cyclic
shift, and ¢iveutedbyprocddssieqiibnmempty wetman &t guplementewibimtibrprgesssarat or
Wherein t necsbu BE RbEelT AP ETHRLT A BB R o G o o
a bi nary appiooeskeratia erion$ maanses ficlatowndn B8Grd r om a set of possible
PSCs, the [060109] With reference to Fig. 9, illustrated is a system 900 that enables
employing scrambling signals for a secondary synchronization code in a wireless
communication environment. For example, system 900 can reside at least partially
within a base station. It is to be appreciated that system 900 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 900 includes
a logical grouping 902 of electrical components that can act in conjunction, For
instance, logical grouping 902 can include an ¢lectrical component for selecting a
scrambling code from a set of possible scrambling codes based upon an index of a
primary synchronization code (PSC), the possible scrambling codes in the set being
designed to minimize a peak-to-average power ratio and minimize cross-correlation
904. Moreover, logical grouping 902 can include an electrical component for
scrambling a secondary synchronization code (SSC) with the selected scrambling code
906. Further, logical grouping 902 can include an electrical component for sending the
scrambled SSC over a downlink 908. Additionally, system 900 can include a memory
910 that retains instructions for executing functions associated with electrical
components 904, 906, and 908. While shown as being external to memory 910, it is to
be understood that one or more of electrical components 904, 906, and 908 can exist
within memory 910.
[00110] Turning to Fig. 10, illustrated is a system 1000 that enables descrambling
a received secondary synchronization code in a wireless communication environment,
System 1000 can reside within an access terminal, for instance. As depicted, system
1000 includes functional blocks that can represent functions implemented by a

processor, software, or combination thereof (e.g,, firmware). System 1000 includes a

logical grouping 1002 of electrical components that can act in conjunction. Logical



possi bl e PSCs are generated from Zadof f- Chu sequences, and the binary
approxi mation includes quantized | and Q val ues of conpl ex nunbers
included in the possible PSCs. 18. The w rel ess comruni cati ons

appar at uswag 2009/@sm714, wherein the possi bl e scranbl i ngpengsemodavoibdt he
set each are based on a respective CGolay conpl enentary sequence. 19.
The wirel ess communi cations apparatus®according to any one of clains
14 to 18, further including: nmeans for generating the possible

scranbl i ng codes; and 20neans for adjusting | engths of at |east one
of the possgblgngtd®@ndsh imipdeadekctroalmatpbnant FergtehnnfngtaiesSSGion- 20. A

conput er programproduct i udi ng: .a _conput er.-readabl e nmedi u

el udi ng! | SRUBE BTk sbdE gt A o SriRMRG ot A G SEE Ber
possi bl e scéardhdnafgeedefedsd prihbifyGih@omiation chdrd®RCPI00A. o HBiaice,
synchroni zati on code (PSC),. the paossible scranbling codes in the set

) ]
bei ng desi gHe&FBIRERHPLE the ssbemRecleaigrrddg @npiies 2 Pakite 2 ¥eERONCHi e
a cross-corfehahd Afhimize cross-correlation. MorEQHE, l{)j@éal%f‘d’uﬁ[r?%l 1008 Resgndary
synchroni zation code (SSC) wth the sel ected 30Scranbling code; and
code for tréeental comppnehiefosdgsaribing S8Csived secondary synchronization code

(SSC) utilizing the base station-employed scrambling code 1006. Additionally, system
1009 can include a memory 1008 that retains instructions for executing functions
associated with electrical components 1004 and 1006. While shown as being external to
memory 1008, it is to be understood that electrical components 1004 and 1006 can exist
within memory 1008.

[00111] What has been described above includes examples of one or more
embodiments. It is, 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” 1s used in either the detailed description or the
claims, such term is intended to be inclusive in a manner similar fo the term
“comprising” as “comprising” is interpreted when employed as a transitional word in a

claim.



21. The computer program product of claim 20, the conputer-readabl e
medi um further including code for generating distinct Msequences
from di sparate, respective generator ff)]ol ynom al s, and code 35for
using the distinct Msequences as the possible scranbling codes in

comput &7 CEARAS pEIREGTR, RV PPRIR TR S KERLAE Goner at i ng o

common M sequence froma comon generator polynom al, and code for
creating th i S ' codes i.n..the set based upon the
common 0 oo B! iR SRETob DubT G Bl RARRS: RSDiclcMon,
conput envipnograntipdéiogiuct of claim 20, the conputer-readabl e nmedi um
further includi. for yieldin I nary._ approxi mation f a. .
ol i al 1ty of uEEe EFARILEEod bty Mol s GBI BB T LR lmBbprynces
i ncl udetla pimaasincobnizdien PSEIPSANR the posttld sorambting ¢@lenig thehet Heingalkyigned to

appr ox L f.each of the.plurality of PSCs as the possible

scr anblnl{{ﬂ}éuzggg)g% tleﬁggrﬁ%e et ugﬂ?dlﬁlﬁlém%eoarrcﬁﬂs[ é:lgmﬁ)ler%boélr am product of

cl ai m 20, t beagidmgatserondaansablrenivaich vedef(B$E)heth thoelaadil ngamicthg chbde: and
generati ng |.ural i of conpl enment ary sequences, and code for
utilizing tﬁé‘%%ﬁ%‘ I %’(%/rancl) l% ay conpl ementary sequences as the

pod8i bl e scranbling codes in the set. 1525.1n a wirel ess

conmuni,cat i . rat us incl uding: rocessor, configured
Cor sofect aiepeiti il Al ARRh TosBosttlfsctpiolil P L UERERER R fredies™
based dpomt dhscqmohes, and ezah pf therdistincslirereords adehanted froe a((RPCHte gthveeator
possi b%@l 1§cﬁﬂi§1nb| ing codes in the set being designed to mnimze a
peak-t 0-average power ratio and mnimze cross-correlation; and
20scranbl e a secondary synchroni zati on code (SSC) with the sel ected
scranbli ng . A o] hat facilitates descranplin ecei ved
syenr ani sadronegd e Th Rt bl bsn B et BE Fodk BT e i PREFLRS
i ncl udergmon M-sequence with a disparate cyclic shift, and the common M-sequence is generated from a

common generator polynomial.

4, The method of claim 1, wherein the possible scrambling codes in the set are each based on a
20 binary approximation of a respective PSC from a set of possible PSCs, the possible PSCs are
generated from Zadoff-Chu sequences, and the binary approximation includes quantized I and Q

values of complex numbers included in the possible PSCs.

5. The method of claim 1, wherein the possible scrambling codes in the set each are based on a

25  respective Golay complementary sequence.

6. The method accerding to any one of claims 1 to 5, further including generating the possible

scrambling codes.

o T The method according to any one of claims 1 to 6, further including adjusting a length of one
or more of the possible scrambling codes by at least one of truncating a bit, puncturing a bit, or

repeating the one or more of the possible scrambling codes.

8. A wireless communications apparatus, including:
35 a memory that retains instructions related to selecting a scrambling code from a set of possible
scrambling codes as a function of an index of a primary synchronization code (PSC), the possible

scrambling codes in the set being designed to minimize a peak-to-average power ratio and minimize a



decoding a received primary synchronization code (PSC) to identify a

PSCi ndex; 25 recogni zing a base statign-enpl oyed scranbling code from
a set of possible scranbling codes as’Za function of the PSC i ndex,

t he possi ble scranbling codes in the set being designed to mnimze a
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decodi ng a receilved séec ary oni zat 1 on usin
base stadtiodtremplityethe sgamptpd 53¢ acdde. 30 27. The nethod of claim

26, further,j i ng. ' | Sf 1 - . PP

i spar at o, ¢ ERGH, QRIORIRL ALY ShBREDCH M-RERUGERIH Bpedin e,
M sequerpes. as t he possible scranbling codes in the set. 3528. The
method of claim 26, further including: generating a conmon M sequence
froma comon generator polynom al; and 35 creating the

possi bP.e sclFanbirélerg cowdescatinng dpparstes oty @, wivwein thvencopmnivrthdvhgegiguence

and di Log, ect o h shifts .?@gﬂ;@% ’ I.m 26,
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PSCs bpyolenearials, 2ndhgsidgaheldiQingplMtregicodes eoilip pesgiblsniombling qedésidéd séth each
of the PSCs; and
10 10, The wireless communications apparatus of claim 8, wherein the memory further retains
instructions related to generating a common M-sequence from a common generator polynomial, and

creating the possible scrambling codes in the set based upon the common M-sequence and differing,

respective cyclic shifts.

15 11. The wireless communications apparatus of claim 8, wherein the memory further retains
instructions related to yielding binary approximations of a plurality of PSCs by quantizing I and Q
values of complex numbers included in each of the PSCs, and utilizing the binary approximations of

cach of the plurality of PSCs as the possible scrambling codes in the set.

20 12. The wireless communications apparatus of claim 8, wherein the memory further retains
instructions related to generating a plurality of Golay complementary sequences, and utilizing the

plurality of Golay complementary sequences as the possible scrambling codes in the set.

13. The wireless communications apparatus according to any one of ¢laims 8 to 12, wherein the
25  memory further retains instructions related to altering a length of one or more of the possible

scrambling codes in the set,

14. A wireless communications apparatus that enables employing scrambling signals for a
secondary synchronization code in a wireless communication environmend, including:

30 means for selecting a scrambling code from a set of possible scrambling codes based upon an
index of a primary synchronization code (PSC), the possible scrambling codes in the set being
designed to minimize a peak-to-average power ratio and minimize cross-correlation;

means for scrambling a secondary synchronization code (SSC) with the selected scrambling
code; and

35 means for sending the scrambled SSC over a downlink.



utilizing the binary approxi mations of each of the plurality of PSCs
as the possible scranbling codes in the set. 1030. The net hod of claim
26, further including: generating a p%hrality of Gol ay conpl enentary
sequences; and utilizing the plurality of Golay conplenentary
sequenges a i J i 21531. The .
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menory possible PSCs are generated from Zadoff-Chu sequences, and the binary approximation includes

quantized I and Q values of complex numbers included in the possible PSCs.

18. The wireless communications apparatus of claim 14, wherein the possible scrambling codes in

15  the set each are based on a respective Golay complementary sequence.

19. The wireless communications apparatus according to any one of claims 14 to 18, further
including:

means for generating the possible scrambling codes; and

20 means for adjusting lengths of at least one of the possible scrambling codes to match a length
of the SSC.
20. A computer program product, including:

a computer-readable medium including:

25 code for selecting a scrambling code from a set of possible scrambling codes as a
function of an index of a primary synchronization code (PSC), the possible scrambling codes
in the set being designed to minimize a peak-to-average power ratio and minimize a cross-
correlation;

code for scrambling a secondary synchronization code (SSC) with the selected
30 scrambling code; and

code for transmitting the scrambled SSC.

21. The computer program product of claim 20, the computer-readable medium further including
code for generating distinct M-sequences from disparate, respective generator polynomials, and code

35  for using the distinct M-sequences as the possible scrambling codes in the set.



30 34. The wirel ess conmunicati ons apparatus of claim 33, wherein
the possible scranbling codes in the set each are based upon a

di stinct M sequence, and each of the #f stinct M sequences i S
generated from a di sparate generator polynom al. 3535.The wireless
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set arsmwabﬁﬂbdgemﬂbn a binary approximation of a respective PSC from
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code for generating a plurality of Golay complementary sequences, and code for utilizing the plurality

of Golay complementary sequences as the possible scrambling codes in the set.

15 25, In a wireless communications system, an apparatus including:
a processor configured to:
select a scrambling code from a set of possible scrambling codes based upon an index of a
primary synchronization code (PSC), the possible scrambling codes in the set being designed to
minimize a peak-to-average power ratio and minimize cross-correlation; and

20 scramble a secondary synchronization code (SSC) with the selected scrambling code.

26. A method that facilitates descrambling received synchronization codes in a wireless
communication environment, including:
decoding a received primary synchronization code (PSC) to identify a PSC index;

25 recognizing a base station-employed scrambling code from a set of possible scrambling codes
as a function of the PSC index, the possible scrambling codes in the set being designed to minimize a
peak-to-average power ratio and minimize cross-correlation; and

decoding a received secondary synchronization code (SSC) using the base station-employed
scrambling code.

30
27. The method of claim 26, further including:

generating distinct M-sequences from disparate, respective generator polynomials; and

using the distinct M-sequences as the possible scrambling codes in the set.

35 28 The method of claim 26, further including:

generating a common M-sequence from a common generator polynomial; and



39. A wireless communi cations apparatus that enables descranbling a
recei ved secondary synchroni zation code in a w reless comrunication
envi ronnent, including: 15neans for d&t er mi ni ng a base

station-enpl oyed scranbling code froma set of scranmbling codes as a
function of i nde espondi to,a_received. primar
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secondary synchroni zati on code (SSC) utilizing the base
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appr oxi mat i : clo PSC f a set of ssi bl e PSCs, the
possi bl e PS%%egaﬁlgg%éﬁgaﬁgotefﬁ% Sigyglé‘gq%ry&%e%cgaﬁgér)\ces, and the binary
appr oxi mat i otilidimctheiplesliguwé Gblay ednplemadarsagatneesasdife poesipt exanriling esdes in
i ncl Udﬁ%s&n the possible PSCs. 37 44.The wirel ess conmuni cati ons
apparatus according to any one of clains 39 to 43, further including
means for altering a | ength of one or nore of the possible scranbling
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the set are predefined.

32. The method according to any one of claims 26 to 31, further including altering a length of one
or more of the possible scrambling codes in the set.

20
33. A wireless communications apparatus, including:

a memory that retains instructions related to decoding a received primary synchronization
code (PSC) to identify a PSC index, recognizing a base station-employed scrambling code from a set
of possible scrambling codes as a function of the PSC index, the possible scrambling codes in the set

25  being designed to minimize a peak-to-average power ratio and minimize cross-correlation, and
decoding a received secondary synchronization code (SSC) using the base station-employed
scrambling code; and

a processor, coupled to the memory, configured to execute the instructions retained in the

MEemory.

30
34. The wireless communications apparatus of claim 33, wherein the possible scrambling codes in
the set each are based upon a distinct M-sequence, and each of the distinct M-sequences is generated
from a disparate generator polynomial.

i35 35, The wireless communications apparatus of claim 33, wherein the possible scrambling codes in

the set are each based upon a common M-sequence with a disparate cyclic shift, and the common M-

sequence is generated from a common generator polynomial.



545. A conput er program product, including: a conputer-readabl e nedi um
I ncludi ng: code for determ ning a bas > station-enpl oyed scranbling
code froma set of scranbling codes as a function of an index
corresponding to a received primary synchroni zati on code (PSC), the
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39, A wireless communications apparatus that enables descrambling a received secondary
synchronization code in a wireless communication environment, including:

15 means for determining a base station-employed scrambling code from a set of scrambling
codes as a function of an index corresponding to a received primary synchronization code (PSC), the
scrambling codes in the set being designed to minimize a peak-to-average power ratio and minimize
cross-correlation; and

means for descrambling a received secondary synchronization code {SSC) utilizing the base

20  station-employed scrambling code.

40. The wireless communications apparatus of claim 39, wherein the possible scrambling codes in
the set each are based upon a distinct M-sequence, and each of the distinct M-sequences is generated
from a disparate generator polynomial.

25
41, The wireless communications apparatus of claim 39, wherein the possible scrambling codes in
the set are each based upon a common M-sequence with a disparate cyclic shift, and the common M-

sequence is generated from a common generator polynomial.

30 42 The wireless communications apparatus of claim 39, wherein the possible scrambling codes in
the set are each based on a binary approximation of a respective PSC from a set of possible PSCs, the
possible PSCs are generated from Zadoff-Chu sequences, and the binary approximation includes

quantized [ and Q values of complex numbers included in the possible PSCs.

35 43, The wireless communications apparatus of claim 39, wherein the possible scrambling codes in

the set each are based on a respective Golay complementary sequence.



each of the plurality of PSCs as the possible scranbling codes in the
set . 49. The conputer progran1prodﬂft of claim45, the
conput er -readabl e nedi um further including code for generating a
plurality of Golay conplenentary sequences, and code for utilizing
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cr ose- orr of ey B AR gL AN GRETR e M ecei ved secondary
synchr oni zat renputedendplgSOpdivmiitdludingg t he base stati on-enpl oyed
scranbl i ng Qt%j.%r determining a base station-employed scrambling code from a set of scrambling codes
as a function of an index corresponding to a received primary synchronization code (PSC), the
scrambling codes in the set being designed to minimize a peak-to-average power ratio and minimize
10 cross-correlation; and
code for descrambling a received secondary synchronization code (SSC) utilizing the base

station-employed scrambling code.

46. The computer program product of claim 45, the computer-readable medium further including
15 code for generating distinct M-sequences from disparate, respective generator polynomials, and code

for using the distinct M-sequences as the possible scrambling codes in the set.

47, The computer program product of claim 45, the computer-readable medium further including
code for generating a common M-sequence from a common generator polynomial, and code for
20 creating the possible scrambling codes in the set based upon the common M-sequence and differing,

respective cyclic shifts.

48. The computer program product of claim 45, the computer-readable medium further including
code for vielding binary approximations of a plurality of PSCs by quantizing I and Q values of
25  complex numbers included in each of the PSCs, and code for utilizing the binary approximations of

each of the plurality of PSCs as the possible scrambling codes in the set.

49, The computer program product of claim 45, the computer-readable medium further including
code for generating a plurality of Golay complementary sequences, and code for utilizing the plurality

30 of Golay complementary sequences as the possible scrambling codes in the set,

50. In a wireless communications system, an apparatus including:
a processor configured to:
determine a base station-employed scrambling code from a set of scrambling codes as a
35  function of an index corresponding to a received primary synchronization code (PSC), the scrambling
codes in the set being designed to minimize a peak-to-average power ratio and minimize cross-

correlation; and



38

descramble a received secondary synchronization code (SSC) utilizing the base station-

employed scrambling code.



