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[0002] The following description relates generally to wireless communications,
and more particularly to frequency mapping of control channel format indicators and

downlink acknowledgement signals.

IL Background

[0003] Wireless communication systems are widely deployed to provide various
types of communication content such as, for example, voice, data, and so on. Typical
wireless communication systems may be multiple-access systems capable of supporting
communication with multiple users by sharing available system resources (e.g.,
bandwidth, transmit power, ...). Examples of such multiple-access systems may
include code division multiple access (CDMA) systems, time division multiple access
(TDMA) systems, frequency division multiple access (FDMA) systems, orthogonal
frequency division multiple access (OFDMA) systems, and the like. Additionally, the
systems can conform to specifications such as third generation partnership project
(3GPP), 3GPP long term evolution (LTE), ultra mobile broadband (UMB), efc.

[0004] Generally, wireless multiple-access communication systems may
simultaneously support communication for multiple mobile devices. Each mabile
device may communicate with one or more base stations viz transmissions on forward
and reverse links. The forward link (or downlink) refers to the communication link
from base stations to mobile devices, and the reverse link (or uplink) refers to the
communication link from mobile devices to base stations. Further, communications

between mobile devices and base stations may be established via single-input single-
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summary i$ not an extensive overview of all contemplated embodiments, and is
intended to neither identify key or critical elements of all embodiments nor delineate the
scope of any or all embodiments. Its sole purpose is to present some concepts of one or
more embodiments in a simplified form as a prelude to the more detailed description
that is presented later.

[0007] In accordance with one or more embodiments and corresponding
disclosure thereof, various aspects are described in connection with facilitating
frequency mapping of control channel format indicator (CCFI) and downlink (DL)
acknowledgement (ACK) to allow for frequency and spatial diversity over multiple
transmit antennas. The diversity can be achieved both by providing scrambling of the
CCFI as well as providing a reuse factor over the bandwidth utilized to transmit the
CCFl, and the DL ACK can be based at least in part on the CCFL. In one example,
CCFI and/or DL ACK can be mapped to pairs of adjacent subcarriers, which can be
scrambled and shifted according to a cell identifier.

[0008] According to related aspects, a method for transmitting control channel

format information in wireless communications networks is provided. The method can
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whi ch can data over the selected portion of bandwidth.

[0011] Still another aspect relates to a computer program product, which can
have a computer-readable medium including code for causing at least one computer to
generate CCFI data that defines a structure of control channels subsequently transmitted
over one or more antennas. The computer-readable medium can also comprise code for
causing the at least one computer to select subcarriers of bandwidth over which the
CCFI data is spread based at least in part on shifting subcarriers utilized according to a
cell identifier. Moreover, the computer-readable medium can comprise code for causing
the at lcast onc computer to transmit the CCFI data over the sclected subcarricrs of
bandwidth.

[0012] According to a further aspect, a method for receiving control channel
format information in wircless communications networks is provided. The method can

comprise receiving an initial portion of bandwidth in a time transmit interval (TTI} from

a transmitting cell. The method can further include detecting frequency location of
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communi cat | 3P B?r@éﬁsda‘za throughout a received portion of bandwidth. The wireless
communications apparatus can additionally include means for identifying a transmitting
cell based at least in part on the location of CCFI data in the portion of bandwidth.
[0015] Still another aspect relates to a computer program product, which can
have a computer-readable medium including code for causing at least one computer to
receive an initial portion of bandwidth in a TTI from a transmitting cell. The computer-
readable medium can also comprise code for causing the at least one computer to detect
frequency location of CCFI data throughout the portion of bandwidth. Moreover, the
computer-readable medium can comprise code for causing the at least one computer to
identify the transmitting cell based at least in part on the location of CCFI data in the
portion of bandwidth.
[0016] 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 may be employed and the described embodiments are intended to include

all such aspects and their equivalents.

BRIEF DESCRIPTION OF THE DRAWINGS
[0017] FIG. | 1s an illustration of a wircless communication system in

accordance with various aspects sct forth herein.
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[0025] FIG. 9 is an illustration of an example wireless network environment that
can be employed in conjunction with the various systems and methods described herein.
[0026] FIG. 10 is an illustration of an example system that generates and
transmits frequency selective CCFI data and/or DL ACK.
[0027] FIG. 11 is an illustration of an example system that determines location
of CCFI data and/or DL ACK and identifies a transmitting cell.

DETAILED DESCRIPTION
[0028] Various embodiments are now described with reference to the drawings,
wherein like reference numerals are used to refer to like elements throughout. In the
following description, for purposes of explanation, numerous specific details are set
forth in order to provide a thorough understanding of one or more embodiments. It may
be cvident, however, that such embodiment(s) can be practiced without these specific
details. In other instances, well-known structures and devices are shown in block

diagram form in order to facilitate describing one or more embodiments.

3 &s 3 4

[0029] As used in this application, the terms “component,” “module,” “system,”
and the like are intended to refer to a computer-related entity, cither hardware,
firmware, a combination of hardware and software, software, or software in execution.

For example, a component can be, but is not limited to being, a process running on a



enpl oynent within a wi reless comuni cations environnment. [0019]FIG 3
Is an illustration of an exanple w rel ess conmunications systemthat
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reside within a process and/or thread of execution and a component can be localized on

el

one computer and/or distributed between two or more computers. In addition, these
components can execute from various computer readable media having various data
structures stored thercon. The components can communicate by way of local and/or
remote processes such as in accordance with a signal having one or more data packets
(e.g., data from one component interacting with another component in a local system,
distributed system, and/or across a network such as the Internet with other systems by
way of the signal).

[00390] Furthermore, various embodiments are described herein in connection
with a mobile device. A mobile device can also be called a system, subscriber unit,
subscriber station, mobile station, mobile, remote station, remote terminal, access
terminal, user terminal, terminal, wireless communication device, user agent, user
device, or user equipment (UE). A mobile device can be a cellular telephone, a cordless
telephone, a Session Initiation Protocol (SIP) phone, a wireless local loop (WLL)
station, a personal digital assistant (PDA), 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 mobile
device(s) and can also be referred to as an access point, Node B, , evolved Node B
(eNode B or eNB), base transceiver station (BTS) or some other terminology.

[0031] Moreover, various aspects or features described herein can be
implemented as a method, apparatus, or article of manufacture using standard
programming and/or engineering techniques. The term "article of manufacture” as used
herein is intended to encompass a computer program accessible from any computer-
readable device, carrier, or media. For example, computer-readable media can include
but are not himited to magnetic storage devices (e.g., hard disk, floppy disk, magnetic
strips, etc.), optical disks (e.g., compact disk (CD), digital versatile disk (DVD), etc.),
smart cards, and flash memory devices (e.g., EPROM, card, stick, key drive, etc.).
Additionally, various storage media described herein can represent one or more devices

and/or other machine-readable media for storing information. The term “machine-
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to a conput easr, -[Enei}xlfe?éa?dTe?rgétiriglyRac?iiotﬁrzgcréssh?ls’ldRVﬁ)r,eCDMAZOOO, efc. UTRA includes
Wideband-CDMA (W-CDMA) and other variants of CDMA. CDMA2000 covers IS-
2000, 1S-95 and 15-856 standards. A TDMA system may implement a radio technology
such as Global System for Mobile Communications (GSM). An OFDMA system may
implement a radio technology such as Evolved UTRA (E-UTRA), Ultra Mobile
Broadband (UMB), IEEE 802.11 (Wi-Fi), IEEE 802.16 (WiMAX), IEEE 802.20, Flash-
OFDM, efc. UTRA and E-UTRA are part of Universal Mobile Telecommunication
System (UMTS). 3GPP Long Term Evolution (LTE) is an upcoming release of UMTS
that uses E-UTRA, which employs OFDMA on the downlink and SC-FDMA on the
uplink. UTRA, E-UTRA, UMTS, LTE and GSM are described in documents from an
organization named “3rd Generation Partnership Project" (3GPP). CDMA2000 and
UMB are described in documents from an organization named "3rd Generation
Partnership Project 2" (3GPP2).
[0033] Referring now to Fig. 1, a wireless communication system 100 is
illustrated in accordance with various embodiments presented herein. System 100
comprises a base station 102 that can include multiple antenna groups. For example,
on¢ antenna group can include antennas 104 and 106, another group can comprise
antennas 108 and 110, and an additional group can include antennas 112 and 114. Two
antennas are illustrated for cach antenna group; however, more or fewer antennas can be
utilized for each group. Base station 102 can additionally include a transmitter chain
and a receiver chain, each of which can in turn comprise a plurality of components
associated with signal transmission and reception {e.g., processors, modulators,
multiplexers, demodulators, demultiplexers, antennas, etc.), as will be appreciated by

one skilled in the art.
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t el ephone, a Session Initiation Protoco Si phone, "a " w el ess

| ocal | oop (9LLY irsteaminomicatipnpeits entghnagi 4t add s ivdteanant¢RBDA)104 sand 106
handhel d deyj . i n irel Lconpecti,gn_capahi lity,. conpputi :
devi ce, or \éjﬁ“"g‘%‘p%}r{f'S‘é‘g%gnng %‘é@%lée&g%%nlggt %‘(’:F?taoql%rwv?f ar/éllr‘%s 4%5%%?%“’6
Mor eover, varfomusios fhadinobik Sedce eser kheetrielidd 126, Nincofiegehdyofvisidnh
a base stati.on. se station can util.j.zed for comunicating with
mobi | e devi é@??j ﬁ*&f VA %ﬂ%‘%ﬁ&%&’ﬂb@ %@ffgwnsge%wp'eﬁnﬁtﬂ}an%ﬁe
B" evol ved NederyBetabbiek B0 ang Mkvardoiaie 24 aRsapioes didterht 88qeRESanar

sone ot her term nol o?y. L0031] Mor eover, various aspects or features
descri bed hégithet eaployed pyijiveise ik d2adorexamplso durthppir atime division duplex

article of AN ARt Folakd St ANART yBLOGRRTH B GGk AlcofNEELLNY

techni ques. The term™article of manufacture” as used herein is
i nt ended t o bencowgassraligoiand reysrednbiiacaegsizbh eohmomfimqyency band.

conmputer-re e devj.ce, carrier, or di.a. For. examle .

conput er-r ei@ggj e nedi %f% AR ?lflc?ntﬁ%l@aﬁoﬁrfr@%rtge At iw??‘icggbe){ Fe gyl
storage devicemsufieaty.can bardeitidsto, asfal eppy oflbslk stafegnel.i Borsdxampk, antenna
(v ST §atgit te et ioTRREM U o b R o JSESEpbi
card, stickcodeedd By b¥e stRbf-102. AdbibRARklidh oMRTh:HSd §hIQN BGCardietiddthe
described herein can represent one or nore devices and/or other

machi ne- r eadfabinattipgdnignpasrof Spssrtatignil A2 seraetiliz beanforming e imerevs signal-tr
noise ratio of forward links 118 and 124 for mobile devices 116 and 122. Also, while

base station 102 utilizes beamforming to transmit to mobile devices 116 and 122
scattered randomly through an associated coverage, mobile devices in neighboring cells
can be subject to less interference as compared to a base station transmitting through a
single antenna to all its mobile devices. Moreover, mobile devices 116 and 122 can
communicate directly with one another using a peer-to-peer or ad hoc technology as
depicted.

[0036] According to an example, system 100 can be a multiple-input multiple-
output (MIMO) communication system. Further, system 100 can utilize substantially

any type of duplexing technique to divide communication channels (e.g., forward link,



readabl e nedi unt can include, without being limted to, wreless
channel s and various ot her nedia capable of storing, containing,

and/ or cagﬁggaﬁﬂgﬂa;ruction(s) and/ or data. [0032] Th%c&ﬁ%?%bﬂH%ﬁ
descri bed herern may be used for various wrel ess conmmuni cation
systens such as code division multiple gccess (COMA), tine division
mul ti ple access (TDMA), frequency division nultiple access (FDVA),
ort hogonal frequency division nultiple access (OFDMA), single carrier

frequency desmiss liak! L) Phdds Fp L, SO MAhANE. MHesves ok @FEorel MBIHRK
"systent and "network” are often used interchangeably. A CDVA system

may i npl eneAthCBCE &% 0 OF BRNGIN Jyutdiaeth tagodiply apstiple Pignple vy amumher of
Access ((UTRALq, DM erseihe sutdiRRrd Baluddes o MiH ehandc GhMAe ¥ e or
and other variants of CDVA. CDMA2000 covers |'S-2000, 1S-95 and |S-856
st andar ds. MOTOMEIBYEEasionsrelannetp| Enenstexampledi anssuheralf dieg/chaordhs, gsch as

d obal Syst for. i i cadl LA - m
inplenen¥ a%%% ?@DFEQ%%@V@ﬁﬁaﬁﬁéﬁggégg$gﬁgﬁgitﬁﬁ&ﬁ%ﬁ8%$ﬁi¥?hﬁmng&*“
Mobi | e Br oaddfemadce( kilyBl, tol ERHEIBGZnchioniAlg Fommunickfiom30Rith 6thé ik dvlokjtier or
| EEE 802. 20, Fl ash et.c. and E-UTRA are part of Universal
Mbbi | e Tel eSﬁmwggﬁ%ﬂ%stngnFé?%ﬂW%ﬁané@E teawagf%% BISPYLFagen data
(LTE) is anan@peofinhgl 424 8asee of [ Svichathe Us@fo! Hatd TR sp sy GRalBYRhONS
OFDVA on thg dovvnlni nk and SC? FSMn t he ﬁpl i nk. aUTRAdegWRZWMFS,
LTE and GSMiQlr 8¢ degerinisation shargekimihese eraphlanthe chamelasanohe Manpiysical
3rd Gener alyh oAb S Bldndlr eASEELD (PR oGP ANRBE MRAAbRanel

descri bed in docunents from an organi zati on aneg neration
Par t ner shi p (FpEfErbotl trafsg@pf)n dqvohiaR] Reéfamdforhgh.now to Fig. 1, a

W reless co cati m 200 .is klLlu t i r ce Wth
Var fous enbilitbnts. pralbran URGPLR of Ly dhi fael, AEF LA AR tnk
stati on 102 iddi@tor (@CHINcdnube tremkniittgl & descan ehegstadpse of-tie enapkieannct

one antenna group.can include antennas 104 and 106, anofher group can
Compri se an(EHFASIY BBEh AOTTYNEIRY AHA SIATE onk TH 5%“@&%6 R e be
antennas 11Zaadlttddth 2 AMPORDIMVEBAAKOI JF @ giveh Ute PdnBRitl iR BRCITIRY BN Ghe

group; however, nore or fewer antennas can be utilized for each

group. Base o§thatiirghniterporeedivedadtiivei B srample.rrcC Uk rensmitdsvicr dewnlitial I
and a recei ygf, %@kt@ﬁoﬁgﬁ&p ?Lobwg H%T&ﬁ% dafl iddidafl apm(fr %Fs@sﬁuﬁ%@#ﬁ&ﬁ

of conponents assocl ate signal transm ssion and recep
(e.qg., procesmsbolscompehingatontrsl chanreld. glltdisresthisdefivnohatioat the syobile device 116

derul ti pl exers, .antennas. etc,), -as W|l be reci ated by one

cki 11 ed’i o e AR IR ChE kRSl LontS BRRLGE o o P are wi th
one or nore [038] | e dext@rding ucth aampzbibeeuth®u tedsthited amnthe (AR lt€ indicate
device 122; however, it_is to be appreciated that base station 102
can commun, &t BURPE 1PESTHBRKHSH HPFAICR FORHBES CBRTGHBRRIER Bogs and a
simlar to HRRbéeIBRY &S bifirang trhidnit YORI b & WeibeBRicl kBt ade dahdheCAN

be, for exanple, cellular ghones, smart phones, I aptops, handheld
comuni cat i #nsPEfiF desontteh sarEEktyeenPUtclay @esnbeeyially atl copirelechppnpise dor

gl obal posi ti@ALAISHRt&AR xle,PQﬁ@re 720408 any Obhgk aﬁé@fggipéditgqﬁﬁglﬁﬁ the

for communi cating over W reless conmuni cation system
depi ct ed, nwbinbe, del/the €CF1 6ar e ¢aded byrmappiogtliedntswintore mamitennbsqldResaeid

114, where antennas 112 d 114 it infornption to nmobil.e Lce
116 over & PRRGARRSpras RGkehe [GRSRTSmid PR s st e PSR
device 116 ey@bols hewes seanplé)k 12 @ddikbii,edw aCCFINed be speud eeerl 2dbchiSietsn
comruni cation with antennas 104 and, 106, where antennas 104 apd 106
transnit i nfBREE tB%S)fSE%EWﬁé%E% f&%g_@é OB rabalo iy an IRAIC D PHIE
receive inf ghd®EFO0 shEHHR LHRIhS)aHE YF B cAdrsOME kulRafrRYEISEenl dafbe Lific
In a frequency division duplex (FDD) system forward |link 118 can

utilize a dite péelbidentifics fugneseonhnaiiotanet spemific shitar picy wvsargechpipg). In
120, and foruabith | bR tafi e KPR etk 672 QSN MoREN, HhaR

example, the CCFI can hop for a given TTI according to the cell identifier.,



9 reverse link, ...) such as FDD, TDD, and the |ike. Moreover, one or
nore mul tiplexing schenes (e.g., OFDM) can be utilized to nodul ate
multiple gj h r a nunber of frequency subcarriers; @%e
subcarrieﬁ@g%@ H%@Mgssomated wi th one another to forn?gﬁ i
communi cations channels. In one exanpleygpa transmtter of the
channel s, such as base station 102 and/or nobile devices 116 and 122,
can additionally transmt a pilot or reference signal to aid in

synehr oni zi I3IPMMINI BadicOndmthd iad BEwAANAI) icRofed e IPALRY chlifol

channel s. annel's can relate to transmtti ng commruni cati on data
and/ or cont Ennelagas be Hangméitedxapspdae whide £GH edattosneridied dattle ey OFDM

speci f ua I I i
oranpl 2. 't neymyeL T bERZind CRPPOITUNLERG BhebE Bl I Sybols
(PDCCH) and cmmmqmgﬂ&c B&J AdBwhhnnek Slﬂnaa:cmdntt;h ansCK (deSEhpe bwtlhlated into a

transmtted_on do nd/or ,124. [ 0037] To (Jitate )
utilization"8P¢he %ﬁ? Ty”%ﬁg rered Sveéoh?rtﬁ? c'ﬁaﬁﬁéM 5 ES'P’ﬁ?ﬁ]tS (eg. via
i ndi cat or (H@Edrhar@@mab,e digcasds Fotnli@ drdnefod@ SOFTY &ptdaeing! Anddriihe 10&), e
control channel nd/ or t he shared conmmuni cation data channel) I'n

this regar dSCFterBle ilagly o Fe ¢ Hrata. ¢ Fusther. fengtifion ean opmmalayedip seletting
given tinme heaRspikcl fbiSiMAting M DISAMK dafy QH&CQ;acﬁ %qu:'cffsﬁ cbﬁ %%c a
received. Thus, for exanple, a CCFl transmtted over downlink

from base sFemmen orORiqus ipdiition faeor. c&rqmahléanform@hcmataealhtbhummm@mn
subsequent r il hzi t

i or nat 1 on MERGAKIBONE SRORE ARG EANNG SaRaBRAR Briiice OF (P e
subsequent eidatasdksceibed) el mobi[ea&SR]:sAtmmmngZI oaradett&mrenhecorttﬂthEChannel

Cuboar ri er o SR e okt ot ehirCOREM AE R i forTbaReRe te

bits can beckmgels feth thsibsefusnti OFM syinbb. t 0 be appreC| at ed that
there can be an n specific to _control channel types or related to
substanti al 130481 I contwBinecialige s lushpted A% AvaBnuNiGitiphrearnRERs €00 for

where n Caneﬁﬁlg%me@t within3a v%retpest %oﬁﬁﬁn‘io‘%ﬁbﬂsr eftmfoemtﬁtan%ﬁt tcoﬁl%nﬁ:%ttons

nunber, and t can be coded by mapping the bits onto a nu
of sequencesprefatieudty eenrcen pasastatighof & prag;anrger(e@:sm)obsly dovlcs of g potioas

4 sequencesyof. 16, %’tﬁﬁnﬁ)ﬂ%ﬂfco:ﬁrﬂun?&‘ﬁoﬁ@‘z?pﬁ?ﬂaﬁ% that 0..addl % 21 ans(%{}ﬁedf ig,

CCFl can be sp re’a over s rrrcrs anni stem
the first CEDMrely%b«:ﬁmmﬂ'mcaslonsamnwmﬁMde rtﬁmpcmgmmheatﬁﬁﬂapparatsp@@bfiaa

adj acent patr r he sybcarriers chqgsen. can be eC|f| C
ro a ool 1 P TR e G hher o5 b Alreiiey £ C b Elued ST s Fhgmined

ot her reuseni@bdaTiseitkquehNOBDN bjrtibls foh@nfptkd cG@Bl Bfinfdls, %”@K':lqucrambler
specific to_a cell identifier. Mreover, in gne exanple, the CCFl can

hop for a gfWerhatperambles e fCRIoacepidingefor 2 gl ridentitisy. andl@ q@@):ﬁ}](ﬂiﬁmy
one exanpl epy bé&ﬁ" havWRhd 1@1 { %)C@FIKQOM@QIQW% gdgg?ube B%IBSCE'?Q ekt

can be transmtted accor |ng to the CCFI data I rst
OFDM synbol OFP) serleahores sivisel BCFI can specify a nunber of subsequent

OFDM synbol risi e

can be rmdufoat egpl nt oﬂgm%tﬁﬁ%er dng%a%%(m Jrrgl n&ﬁ?csdspr e@égl)éver% ﬁ%ﬂ (ritee I]te

n OFDM synbohs of encge oonaolHaetHera dat bihaatels, fodi shicktseustorer inddratian $hio rb

(DFT) sprea a r th i ke), and scr simlarly to the
GOF1 ot o PR Ss Ettef ottt Jprgasan B ST Aokt o efpytreat s Toer

f requenci es tﬁaerndtdae@srﬂuhﬂabm dubgqlat AHOM L ALYR @6 RApRALH 0N AbUBR coftrol

can have a common or uni que I’d{)etltl on factor. Fromthis information,

avai | abl e t FaBESSEE S LHMEHEReD RS PR 0L BIRES BItS. ¢h SR% Bxamplan Ibis to be’
cal cul at ed andediftbd idefle COF1 iGN 96LEM geqestedaedn@ﬁam%ﬁérh%ﬁ@,mqohﬁauon

nobi | e devices 116 and/or 122 can determ ne the contro anne
structure ffostardgs ICORICEHL dhi €GHhecriinblst 2@RPBMsegmbls| the @AEBI according to a

accordingly cgﬁgp%g%ctsgt%m%ﬂﬂg Ieel S b£s%8 T Ee@t& iR %Qﬁe%uoernr}tappe% a %gl? 1clenf1ﬁer)

Moreover, the CCFl scrambler 204, or another component of the communications

apparatus 200, can modulate the scrambled CCFI over a number of QPSK symbols.



enpl oynment within a wirel ess communi cations environnent. The

comuni cati ons apparatus 200 can be a base station or a portion
thereof, gggohkle-slevice or a portion thereof, or SUbS%”e?}UiS%OJ;MG‘?
communi cat'l OAs apparat us that receives data transmitted in a W reless
conmruni cati ons environnment. The conmuni gjati ons appar atus 200 can

i nclude a CCFI definer 202 that generates a CCFl based at l|least in
part on a determ ned nunber of subsequent OFDM synbols to conprise
contr gl c hafl‘ﬂéKSCFlIi’:lfré?Ehc}S f@ﬂa@ﬁé}l 206 264 g&iﬁflﬁl]gsmmm &8s ohdr@r @Qg&a Gadjaﬁent
according to a ce i denti |er a requency nma p r t hat
maps the CCEbCpigicpmairy (Onsingl eaéf}béé@ﬁfsn SUMEtEr Apastruniet.r gtcgp frgrsgyssion
OFDM synbol yfpipra given TTI. [0041] According to an exanple, the
comuni cati ons apparatus 200 can define one or nore control and/or

dat a channel®4Rbr whi ke exemplet the G iengrency areppan? (decanuiitishpdiecstt pairs
described hgr i, rqoet’ﬁé't;% rudtl)® 65 d Bf sﬁu fe GR SfSaParldidr!
that indicates a nu 0 sequent Synno conprising one or

nore cont r okpachdrenadiey bidvk OTE(SKRD) foe 2defdi hednsast emtennes. Hridéiobaltys by

in one exa reci at ed er .202 can
bonorat o aqlif b By hi sHEBI S8 e BhER T htfes ot be s E SRR
CCFl . The Cgisters Ghffiahtein B:@Qrdﬁ%nthﬁ GuBEEhéht tAEDIACEIMREL &) elirng the o@ntrol
cel l speC|f|c scranblin based at |east in part on or

to a cell idepels P%‘P)’rlseg/tﬂi“’é‘?ﬂ}éF descrededong gxaglg dhe HigyOFM %ﬁ‘&oﬁg}r a
conponent ofri hg, CRMBMAILG %&ﬁa&%% r@ﬁ%&@& al?@&on@%‘? nEH?@' Hﬁt@ﬁrﬁ? shown)
scranbl ed CCFl over a numnber of QPSK sy reqguency
mapper 206 o&thememnuincagorsoerparatus 29he e Gféﬁlefrqmplmermppsu%%cm mpp the

pairs (or sid% i rUp Sy Crd

transm ssion t zl}fg}ﬁ%%ﬁé%%f (I:#r g‘ié’%rﬁ%ﬁ% Hi’l%g r%éﬁéefsrl%nc%itse(ﬁ(}:%lséfag%ﬁg the
206 can uti kimeamdejnagenthefastrGrof ssmbclarfrohebsmem TTHatin dhweexatiplect ur e
is compati bl th sipgle transmt d/ or s ace uenc

bi ook bode (8HBL) " or Mt BB SHe: T R A A GRERGR 2T Gin B the
utilizing tBgbckidesd utPRRM S Haddelit the GUFJioveNa hlihberdofr@si MPtarfibrs! thes can
CCFl transm ssion can discern information ret%ardl ng the subsequent

OFDM symbol $rayidergt igentifiggiondissdott lemshitnrarsoloBaphiftaig pr reuse sphimgschosen
described. I EPQ@VGI?%@IWHQS td Be aﬁﬂrEﬁ&teﬁWIﬁm@m‘ b PEvaatId shi® @} or reuse

additionally conprise reference signals for one or nore antennas (not
shown) of t hehemmrhmmdmseaamampu ¢he20ilabRntnd@kh for &rausmssionrs pysdlr
208 can Tab of NeoPil, bOLR BRI RICUETI W SHRER ! SRRISRD corr
reference signals of Vdi'Sparate or ane “ant enna i A e’'firs

OFDM synbol ﬁetluemne rﬁH‘ppBIDQ% Tdl separate anmursbea gl &aildbhO 48]cMoicesoingy triplets,

an exanple, the CCF ue r 206 ca sh ft the subcarr}

i1 ped ¢ o G 5 o eI etr T SbonaiBer ChPoLLs F Guauape B OPSK
this can prenddrtie®kimbdleniddf tb G tRASEH], it rel @A nunibeP Bf Eub@fzrrféhﬁaus
shifting or reuse scheme chosen for a glven cell. It is to

be
appr eci at ed Cthde dShEMnEALioF tersmite KisT 6CEhiin (the §rd rOFlaMs ymbabe s the
can be baseféu@cfan{e?aﬁml BinP 8L L A8mithe evaigb@rgﬂeetrmreﬂ% AU Burk Ofess cells are

transm ssion as well as separation of the bandw d into sets of
subcar ri er s trafgmittayathp GEF1 tah ¢heCBEIC fmcelqmenv;d/crmq@peer sERMGLimaN Fsepaaraple,
a nunber of _avai SUbERLL | Lnto tri t whi set

t hree adj acen ei%siu @gslril He“?‘]gu at]Be%emBOIS % utﬂ{zﬁcé?onﬁra Sglrﬂ @?F%S%f it éequency
nmodul ati on Sy'tﬁﬂaﬂ'les pnnseﬂi gm:ntthphssnfdr %hscﬁﬁﬁibpamcfsqqmmlﬂds)udmsbetisedﬁctor
subcarri er S, can Etg ed for transmﬁI nlg Qe ‘%;F‘I i?fthe
first OFDM § of 83 ‘Qﬁ‘&? hac & JHERTY NaYS [oepeiriently pie s cipicts ta gHipeively
di spar at e t hiapésit ﬂletGCFinMﬁhérQl%&er@tﬁ br§cang alldiass it Acmgcahh@m%is dHa
t he sane frequency and/or at the sanme time. For exarrpl e, Wwhere

QPSK nodul afihr SYARBHESO apdict interreeddnieereneen shius, R ghw) et of QPSK

frequency subGBAIE heilizdado SansRitdhy B WORD!BE HataBh bEpHIETVEr & number of

triplets and reused or shifted among the triplets in subsequent portions of bandwidth

(e.g., OFDM symbols) for diffcrent cells. Moreover, a larger spreading factor can be



12 utilized for DL ACK transm ssion by increasing the nunber of
contiguous triplets in a group. For exanple, where 2 triplets are

utilized, 7%;1( channel can evenly spread over th j
groups to (?gor?gﬁn?t information. [0044] Now referring to?g‘?f{]‘éﬁg%e‘%m

illustrated is a wireless comuni cati ong system 300 that communi cates
CCFl to describe one or nore control and/or data channels. The system
300 includes a base station 302 that communicates with a m)bi l e

device 304 (w@indd gs: BDACK faesmigdiorhys PRfeatify MR un®eH el idmesud mmlna
shown)). Base statlon 302 can transmt information to nmo eV| ce

304 over a POMhar® ISKHRPIEr WOBH kit Arteized.rie Pﬂef\%gl@ngtlaqapcﬁte@wz
can recei VegdBfd BP0 b IE QIR LEnA8Mhfifmaih over a reverse |ink or

upli nk channel . Moreover, system 300 can be a M MO system Al so, the
conponent s H9d4F unct i Xevalkefeiriag te Higad, Blnetradessis i voedess @meunwatlm spetere

oLatL on, 30236@faft Rl RGN CCHIL e IBRl I RIS CordRT R 15
versa, in one exanple 8 configuration depi ¢ ese
conponent s f,ystene A’k irafudex plbassastattom. 302 BOUEImBas eatat wattit (artnélﬁE denizk B0es

Control chaltrlee s e SCTRTE roade PREE G Ao PRE el daten

to provide fr@rlﬁﬁutCﬁtEdmiaﬂ@fmd flobad deAee 301 over GClokwhrd SHHkESNC Yo WHNRAR @hanht()
t hat can mag t he CCFl .data over a nupber of frequency subcarriers,

whi ch can pFBliFHeasadation dfrarandgpoehverafomantiarerers mobile davies $Q4aveh A revierse
one exanpl ejy@g; Q?ﬁﬂ{ biRgdel. tﬁfc‘)reggglj D{(/slrtﬁﬂ%ﬁcc)ﬁn %DQ%H\%Q%QQEI MRRo G

data over subcarriers of a first synbol 1n a TTI
regard, thecomisinkets ded funstiGedticashovniand dedoyibedbeldwan theda@ORationwii2odan

can be util r atr e frrrat f or bse

orowt synbol B FbeT R Moot SRR Shts 5 ARl iind, P55 S o U BRI e

that can detc&tﬁgtzraﬁoﬂ:ﬂ?ﬁhctelm;a:lmst'hb:iammpnnefmefquesn;eysf eapddnaiidni. ch the
14 t hat decod

dat a f1om ¢ B Sapped FHEHEHLY a6 et IFS g e e Dot ot o

devi ce 304 gaRribeads eﬂ&ad%ﬂﬂbﬂéﬂannﬁyﬁft@ﬁl @:réfrhlit@rt 3(@:%{' K4S the CCFI
conprising CCFl data The CCFI det ector 312 can deternine | ocation of

the CCFl dafi@aiqprenide prpeicallddentifisationnanderECrhdenyesy mapperdlf theficen pragt
the CCFl dapg. C(ﬁqrda%)@ilgph SumBS FIRGAIRE bt Ot cftt:ccrrag?ﬁg‘\@tyadqﬁ%gﬁror

310 can assign pairs of adjacent subcarriers 1n a
in a TTl (oegltsodive aaelli @ibmtgﬂ@‘mn O:In)l\mr@ymmpleora%smweﬁ ithre CEEI ﬁélq)leltcgz

transmt th I exa
one Oor nor eglr %e:r%ﬁ ggér?g]ia Ia:q%rl] %?%i rova | V Cnanéenr e ﬁrﬁgﬁ;we yglgg Satef'ne §H
302 (not shdusnegarhihe GEbile Hedcugicoaninippldy rc3diOe dﬂrC(alﬂd whichreah by utilized

spread the d t hr ou adj acent_ s carrl rs.(,or triplets,
quadr upl et s© %‘“’}neépgtlr‘ﬁé’%@fﬁiﬁ)@ﬁt%ﬁg 66‘15‘6‘3 ﬂS‘?lb%ts 13 nunber of

QPSK synbol gpouepui r edvigbildd@sliéeed04 hddROSNTEF! Qete&biB1HAMA cIh Acfffine
detector 312, upon recei ving the OFDM synbol or synbol s conprisin

the data, c&kTHdpamesiHEn ihilEAUEGHERPT Wétch the GREHis meppedhas well as a
di ngl t
accor di ngl y 44286998 4t:he cqﬁtt oldE't ééCF‘lgdaEJ‘ﬁmngé nﬁggegtcgqﬁé%cg rpg@t%&sr For

determine a transntting c er eof base on whi ch
subcan- i er sexgennde, iig mphléajdavmet%émgmwwg tanddidibt suwhas layfjrstt GED Modyinibel,

device 304 can ut] I QC{: det rm ne Lon
related to the 'str %ur embf sﬁ(gseqdl?eec Orég% i ﬁ&e?e ?Cadglf‘ 3{‘%%%@
(such as a inutib@undefidihuind elgUEOF] Febiidr SYabal Bitaprpihc TIAH da@ntBodbxample,
channel s) . 471 Tur wto Fi | | ust.rated exampl e OF
symbol s ZlOOL%t%d &beﬂ t?le %%F?? requency m%pper 316 can assign pairs t%r d% acent bubcarners[glr\l/l
a first OFDM symbol in a TTI (or substantially any OFDM symbol or symbols in the
TTI) to transmit the CCFI data. In one cxample, the CCFI data can be between one or
more reference signals for given antennas of the base station 302 (not shown). The

CCFI frequency mapper 310 can additionally spread the data throughout adjacent

subcarrier pairs (or triplets, quadruplets, efc.) of the OFDM symbol to account for a



402 for a plurality of cells over which CCFl data is transmtted. It
is to be appreciated that the OFDM synbols can alternatively be

subst anti vi ded bandw dth such that the port

separ at el 3*’%2‘%"?@%7&%%(1 interpreted. OFDM synbols 400 clgﬁeéjgg@ggﬁgzl 4
OFDM synbols fromdifferent cells whereiaCCFl information is
transmtted fromeach cell. In this regard, for exanple, the OFDM
synbols can be the first transmtted in a given TTl for each of the 4
celI's. Refeneft@ of QPSI sydbdls astlirdQ6r degireti nemandrhit € @CFraah aatlcdmr
each antenng (2 transmt antennas in . this case) ver a nupber of
subcarri er s 98ECt&hlgm UPPTh TCRIVEIEERE ST symBolCRyMpalsLomypistg the data, can

transm ttedgbBmaf apeH sﬁ%bfr&r&fram&f EHeChsta %@ract:&amg@%&xm& Data
such as adjacent pair 408. The subcarriers chosen can be shifted as a

function of ufl h?énm M@Fbﬂeo@gﬂ Idyandoir dlereaminie reeanspuitting wskritheredd dagdrat
data as wel| r

subcarri er s s uc Pagts Bi[f :(?[g }étq @30%}4%%3% thlweg?( Zﬂr}p a%@ﬁﬁgﬁs y rré)% @Ia}ll&,othe
can be conf ngﬂ)riedlev;de(ﬁMexmnth thd drcodsd (FASKasytoridetesnine gifiormad oo wedated/td

avail able s rlers or, 25 triplets). . In.this ex |l e, the
paet or By Bldegh ot fnsERehl SBesl “drgrer e 3@%&?&'}? b o PR of
triplets apgiseduenfOBDNVEINBERMosYbIOY contidi Shaahéigws 8 pairs to be

transmtted over a given OFDM synbol whil e naintai ni ng maxi mum r euse.
Thus, OFDM é@ﬂ‘i"ﬁbl S foT“raH’Bll’PWotﬁaﬁlgc‘quh‘s‘“m@@ 2EnBRFE ORBY! sypahelssHiOrand

the subcarr U6t %r‘étﬂlﬁﬂaﬁﬁyq)ftc@list &%P%méh ¢OA_ etk AR "HIPR beppreciated

triplets (e.g. +2, “"or +3 as shown). This can addltlonally rovi de

i denti fi cat ihgh tHedBFi't)M@ygib@bmac@ltf:@atn{dy b%sqb@tabfealb[m@b/éh‘(lé@de@nﬂmﬁh such
addi ti onal S S

exanple, t oﬁglE:?%r u%rgabglé%? #ﬁr&? Ilyc(gt?ﬁ g(?g?(grﬁg?ﬁl%teﬂ Ie(??s ast oc?’ést %0 can
W th one or rapnesentbb@EDS @trmt@rlssfrome!nff@ezﬁ celdr whart €1¥a snfoimeationfis traé:fsmltted

descri bed s ra, he DL ACK channel can additi i.lize.this
SCeti Lar COAM Bisation Tt G dkieh Phiearmale e, (FAM Syl o&F g the
[ 0049] The e&ﬁﬁ@ﬁh&e(gﬁ%ﬁ}!m! Forddeh 6AMerLlells & Referéhce 8lghsis ah4 anbasg are
station or sectar hawgg 4 transmt antennas. In this exanple

ref erence si@pmntcd; epcagioccll or fegh prigha{? fraesmh 2RFRNAEDRS 50| @er a
whi ch can bukB& JisiSdarfdrPM SHWROIS 01 eRanlrhé, tﬁéc@ﬁeathle@ﬁbe %&Jﬁﬂﬁéﬂ fnh
CCFl data at 414 and different CCFl data at ‘416

appr eci at ed adinesnt paitst ¢foubterness oxdrohm OFDM eyrebals %sclgarafkdsaocatrpamefm The
transmtted f d.4. as I I LA
a4 can POar RN SRBSE o MR g o' e oS HE Plofoer QR w8BHR
and 3) wher eapurbdhe) t%ﬁintd}aet @CElI dafl 6 v@earnsrtbd mmebet of mﬂhlrlokubfcmmt(bn s&g;
for the othe%%ﬁ?C anten %fltlséh as 2 and 4). In addition, the two
ant ennas fof ?:rﬁeréd‘—"fs a%&f %Y not being transnitted can bl ank over

the subcar rigygpai r t@h@@&aﬁ@[éﬂ)lﬁmmyﬂ{b@}é @Wch&h@&mtﬂgaﬁa%fr e:ﬁ&hi{ﬂ?é Fori 1%
across the antennal pairs . 1/3 . and 2/4), Simlarly, dat a

can be spre&SKnssiHio réﬁ\&fﬁﬁl%feb%avaelﬁ@egﬂwwﬁ%% tnmé) W@ﬁéxmle
QPSK synbol %heasrugcafrﬁawa\%ggoﬁl%mﬁg @1@s(lrﬂftltd'aﬁ%r@@«%hl%%aﬁ%e@trﬁépa@ﬁ%ad

the shown exanple ca for substantial 'y 75 subca rs (25
triplets) e\ge«ﬁn@@é@mgaleéwh afloms 8 garstodgiisasmitted opaiargitep @HMISWT@O}S
and alternatl fl)(:F trans Ssi fr ch _ante each
triplet. In agg alntalm lln}luén g%ur?e'be Smta ysyrennpf o%e(fl dQ‘% elscé: Pls’bed
for the 2 trshm&fmttmmntaeﬂmﬁfta:lasﬁbcdrtlerissmuhmdhe taippnecheaCéHI ﬂzhab namived @ff

schenmes can b vel oped for_a er_. or nber. .of  ant.enna
oo or oo e gesLrat R g b0 s B ol can iR Ghpal evidS idepatiaon tor
subcarri er s ihd S0aDLRRS af isl B Det Dpllclited thatGddiBhd QgRL 8L @8 d SRy REcrth&
transmtting and receiving CCM data in wreless conmmrunications

net wor ks ar €21 bg wsserinoBicxaplg. & aqeid yigusddcastiention iforshe eqllspssgpiated with
expl anati ong,t RE n{get B%@%ﬁghé%e@tf)& SDME AR HETCTALEL Ao dPsup RS, 1S DR

ACK channel can additionally utilize this or a similar configuration to reduce inter-cell

interference.



which can relate to structure of subsequent control channels. In this
regard, CCFI data can be sent before control channels so that a

recei ver Iﬁ;@ control channel and/or 15 data chapeg}Utsﬁ;bg/%re.
I ng e

At 504, frequency ﬁ’ocatl ons are selected for transmtt

data. As described, the |ocations can bel based at |least in part on a
nunber of QPSK synbol S required to transmt the CCFl data as well as
a size of the available bandwi dth. In one exanple, the bandw dth can

conprise an[goapl i al CFfoMxsyiple@FING sambdlk 4tmvdnngla& toH el dftaybadd station or
subcarriers. Thus,. the subcarriers chosen c pend on the anpunt

n
avai | abl e, &t daking deansinii agiganasy Jryhis ex Esarﬁ%r"élf:% sigatljéLhand 412 are

reference signaligcCHhBOITR %‘ﬁnﬁ@lls fORich "c@rf‘@emh% tﬂrﬁg)ftlfﬁ oblsRLAFTI as
[ 0052] At 506, the frequenc ocations can be shifted fof one or nore

di spar ate cotsegbedriglosg é’ﬁﬂu%@gl tfatat 4e4 ng el fifgentr €l dats i #16. n§ isHe be
at the }ﬁﬂé@at&[ B ARG RN owdt etfé‘r 1% 2| f@efa %Fbe kAn@eldLd £2 ’antennaq

shlftlng of f'requency’l ocatl ons can be u a recelver,
| east i n paBtand #as maBnFof yxanipde, tirea®SHh datd atgh1d ehi relatmtct d:tmtrGFMayn@ﬁ:lr

exanple, th |Iable ubcarriers,can he _ d | ce

ol Tact ono v HnS Fif ok abd ) SubaR BECCRLREH af ALF AT le Bpsprcol
data can befgnefiny fode othecAtNghtédi@s (fubiphet snd BRI mgiddRidnC ok |tﬁo ahfdfinas
CCFl data c?n be shifted to an offset of triplets providing

i denti fyi nglaaktish G(i daffelscrat|bemg a@@e&lﬁe@e%ﬁnslﬂbrﬁlaovqfﬁh%abqarraﬁ pajrg
CCFl data c ?&f BERAY) Sehtdhed RERMhiHRiveRk abg%gﬂefdn@ﬁ%hél Qhirs AL, g59/§1and

t he CCFI 'S transm tted over the chosen frequency | ocatl
[ 0053] Tur n| B«@)t Sipilgrly, 8;CFl dats cambedpiead n ot keaullogyereho QFIAY symbol.

facilitates

t her eof basg h?"lne (ISS\SFK eﬂ% Oq? %1‘?3 u%rgg?)(%r {aﬁéerﬂgar%a%a&iﬁ%é?fggﬂ data,
initial sigtel shbwn caanifile cas woﬂcs,ieilefdr substagiédlyrishedicartitrs 2T aipldie annly
initial CFDMS nbol Jurall of ubcarrl

subcani er o SHATRIRE GHBI (45t Sir st i b dnealtd Rl uRGutad FCBy data
CCFl data. Aun®ldion 6t bR afteﬁnhepa@CEﬂ &bt Biptdn BeadlBtid, rehiresl chidite
can be a subcarrier |ocation, for exanple. At 606, a scranbl i ng of

the OCM dat &mikrly spelaypdatideserbedfor W< tranpmi g Casat L 6D berararesigfed
transm tting,t BgiGichedat én%@epﬁoﬁéﬁ'f&uﬁéﬁa&fi@ﬂ&éséﬂ ﬁfﬁﬁﬁ? of Mﬁéﬁ@g and/or

descri bed supra. For exanple CCFl data can be shifted in th
OFDM synbol cells dspendéngedsotan d@tarﬁeﬂe and apghénaf edeikplesobesmprevi di ng an

i dentifying or. n I e 3 0

determ ne a %@gt s rel a‘%{leliir o%sué%equg’n%‘%F ?l%%%s r%% IH tg #éﬂsﬁﬁrﬁ%e@g .

[0054] 1t wi kdceﬂv&lga@@l?]edatahredm‘el&m commuzacalmndaet@erkm drd) iloseated. Wik, for

aspects described herein ferences de re n i

b et m ni g PHPPRS L A chg CEET TR dhe e PeddRary E dhnb i derrnggas o

| ocat i on anﬁérfb& &%ﬁ:@ﬁm ik g vesundesebi had apﬁ%mﬂﬁ@dheﬁ&ﬁ@krfbthoﬂbl@gfe@raf@ h&
"infer" or "inference" refers generally to the process of_ reasoning

about or i nfigtted iy et of 2¢theass JareAfts dA- 1B nMsePrdancs nyith ong Ly more

froma set @fbhodiments, occur in different orders and/or concurrently with other acts from that
shown and described herein. For example, those skilled in the art will understand and
appreciate that a methodology could alternatively be represented as a series of
interrelated states or cvents, such as in a state diagram. Moreover, not all illustrated acts
may be required to implement a methodology in accordance with one or more
embodiments.
[0051] Turning to Fig. 5, a methodology 500 that facilitates transmitting CCFI
data such to identify an associated cell is displayed. At 502, CCFI data is generated,
which can relate to structure of subsequent control channels. In this regard, CCFI data

can be sent before control channels so that a receiver knows the control channel and/or



16 observations as captured via events ancUor data. Inference can be
enployed to identify a specific context or action, or can generate a
probabi | i tyw,dheghEiRution over states, for exanple. Thep-RfRiRREESHAN
be probabilistic-that is, the conputation of a probabi Flty

di stribution over states of interest based on a consideration of data
and events. Inference can also refer to techni ques enpl oyed for
conposi ng hi gher-1level events froma set of events and/or data. Such
i nference r @stlchsnrieh strivBure 0 NGt 304C FleQiienof IdaoB VR kSeEd gt trDRgitliighea

set of obseryv events .and/ or stored even at a, ether or not the
events are g&%?élf“&t flwceé%*sélwt@%@P%F%ﬁ%g%ﬁ@ymm Rttt punpgr of
events and @pSRx &R FQMEQNS PinsHBVRE TCHP VR 2s2REl] I3k &iR WITRE Svailable
[0055]Fig. 7 is an illustration of a nobile device 700 that

facilitatesbpeeadthi Agoamerampice therkapdwigitiorm) comprias aviial OTRN ispebalod
conprises a - - v [ a
e
filters, anphofitesailabinmasdnscebed,in ehe cjamiie subceiore detsicgnalfsremmdignals

digitizes the conditiqned sigpalt tain sanpl es. Receiver 702 can
conprise a GEhEHY eﬁ{e OrfﬁﬂsTﬁQ’%g t@%ﬁ@iﬁ%ﬁul ate received synbols and

provi de themase] a progesEythe/Bautary 16dwibnetanast shithlli fononchirAe®R s IBHardR6
can be a processqy. dedi cated to anal yzi ng infornmation r@gei ved_ by

recei ver 705¢iEnctlBl GereT Hof IS icAorReEAnEmItiRg ther GREhp Ui gyms, freguency

transmtter ;{d8 atdhddBRaRRG n hdiBkiorC NGl oF ARAEHRY 1TFREGs CATBOREIE b9a
nobi | e device 700, ancUor a processor that both anal yzes i nformation

recei ved by receiver, \aérleq0an ngenér adeath freorpraniiiong fash. t mathenPEBMbRybYol
transmtter (0] o) r ent: j: i ce
700, T 0056] FRETs 8 P bl beaREisOln T SofiRPARCHEcR oJRBIGE, BN &
that i s opetailety @b yesmibpd. e ddocordprebc abs QICFT Gitaacm hchetenbaspastdpmoniatia
to be transm.tted,. received da informati o | at e o.avail abl .

Chamnel &AM S ERLESELETS: R Ty ibh I SRReE 58 Gl R iRl BRing
strength, i ahodanaivignfatel dirakk ¢l Rcaeid RSk, C haRdiion, BRVECET dadd &n 12
the like, and any other suitable_information for estinating.a channel
and conmuni é%fﬁmhédw grovids e ddrméficatioBngity 0%08e CAAT daidis Frapsaitisd e s

protocol s angéef fidlgaky Ifndssoci ated with estinmating and/ or
utilizing a channel (€.g., performance based, capacity based, etc.).

[0057] 1t wi #0358k appr Cwiningety Figat 6.t lastorada iss eomethpdolegy, 6AR ribaty fagidigites
descri bed h i F i r. il.e , i ,
orcan tncl (et Berp e A tadRieAhe wulTRHRI ReHOBNSH Bl b ARIRAY
i Il ustrati ohgcaamdohtht dhiamiAtai0R pam inteah vigh&tfot & TREsoeseicdn Anddserdedr thad

only menory cgrﬁg:vpaﬁ irﬁéﬁ%mgln%oﬁ%pggmg Q plurality of subcarriers. The subcarriers

can additionally comprise reference signals as well as CCFI data. At 604, location of

the CCFI data can be determined; this can be a subcarrier location, for example. At 606,
a scrambling of the CCFI data is determined. Using this information, at 608, the cell
transmitting the CCFI data can be uniquely identified as further described supra. For
example, the CCFI data can be shifted in the OFDM symbol as compared to other
transmitted symbols providing an identifying factor. Additionally, the CCFI data can be
utilized to determine aspects related to subsequent control and/or data channels.

[0054] It will be appreciated that, in accordance with one or more aspects
described herein, inferences can be made regarding determining a transmitting cell
based at least in part on CCFI data location and/or scrambling as described. As used
herein, the term to “infer” or “inference” refers generally to the process of reasoning

about or inferring states of the system, cnvironment, and/or user from a sct of



17 electrically progranmabl e ROM (EPROV), electrically erasabl e PROM
(EEPROV), or flash menory. Volatile nmenory can include random access
menory (RN, i acts as external cache nenory. By

illustrati onmg)n 57‘2%’[ limtation, RAMis available in n%?%’lg%{)ro%mgsl}ch
as synchronous RAM (SRAM, dynam ¢ RAM {({ORAM), synchronous DRAM
(SDRAM), doubl e data rate SDRAM (DDR SDRAM), enhanced SDRAM ( ESDRAM ,
Synchl i nk DRAM ( SLDRAM), and direct Ranmbus RAM (DRRAM)Y . The nenory
708 of the sbdj@ebnsish@iRdandeveRs BRHsr date. i TRfceshde tanl 1R BBl SLidentify a
wi t hout bei &gﬂglfl mted to, these and any other suitable types of
menory. [ OBES)ICPNEEE 9bACtEe 04 faR SENTTRE Y Diepabily HaHLRAN: peF skdes, for
operativelye£ut €qht thigrehddandRl Sob@hIRGEQhat 44 0nd B&Eplﬁ?tfbnd&{ae{)ﬁbﬁity
frequency locations of CCFl fromreceived bandw dth and a CCFl data
decoder 712dishButiempvaests of inderper hdsek onng egopsideratione ofiata dad &vetds.

exanple, th | Ner LV L § ] i IT]
ston as a f 1} SEEGAUT I WoB A Rk R Gth! & Hootig Bithet 8 oldis from
i nf or mat i ona@e. of cyvemehelanke. sSughatfejencehizeul GG thedahstindate of myw &dk@tscan

determ ne frequency | ocati.ons for fhe | data in the receive

ronals. subTAaS Bt Bl RSRed SentsaBeisr e G B Brciet BF poihs s
this i nfor matel @Aclatdddn Clokt tofidiona] gRGadiRYy, afd vhetdr Metevail ¥ndl@eodsnd H6m
CCFl data to determ ne strgcture of one or nore subsequent control or

dat a chan_neP%‘?O‘b‘}GYerélIeé’%“t&é EHAPOHECesn i dentity of the cell
transmtti ngl(fSBF CCFl pidad & Q?ﬁﬁlgtrﬁfonlo‘?qsigcal%ﬂg cgégfcg 790 lﬁl}(ia??acﬁﬁt%tgyﬁéagiﬁng

| ocations utilized to transmt the CCHI . ize

subcarri er pabintarpragnmECEhdatoRPRbidydayie)708 sompdsss i vendive il thitoneditep a
as shown supr n i f

oS Fromn SoBaf T SRR 590 SRl L S P SR o o
Mobi | e devi Geg.70tesst iakiplifies, t devncomveps,) ses the medeilat eignall4ndndigitizes the

transmtter 716.that.respecti.vel y nodyl ate transm.t sign to,
for i nst anc GRS SiERRC A S ar LSBT J0A60 canperc dbmg o4
depi ct ed as tthetdigdcnemalal @cdivedByibelsRhe BRSSRI thdl & a bfockBol ENBr channel
appreci ated that, the CCFl data detector 710, CCFl data decoder 712,
denmodul at or SFIRRtOAN P @FesYddPacHt by 1 PEosEssBe dedifatedhfto aRdy#Rg delgrpgtion

706 or mult &&hﬁe@w&%wm(gﬂ%r g&}@yxﬁ_h% il{f&%%])ﬁ&-traﬁs&@si@lg%a transmitter

illustration of a system 800 that faciTitates generating

sel ecting f 7 éguanesessayrthat comtsals ond ergn@eRbmgancats dfmolgiestesive 00, and/or a
conprises a t.at.i 8 <O S int,. ) with..a
receiver 8189)?%83?15 rtg%era\gltgs gﬁ?lg%& zﬂ s%%?lgl?n f)eﬁée)w%ér bﬁorrgger%aﬁi fbez de RS
804 t hr oughirdorplatipa ffért tyanemissien & \nanamnitten s abd Gont@istord drradts kbinp@ients
824 t hat tragsn?gitls to g@& one or nore nobile devices 804 through a
transmt anPefif Sipyice ei ver 810 can receive information from
receive ant gsgs 806 WBBild Slevit® TWOCEAL WNELYnAFS AShFHs8 ImWnbly R08 that is
denodul ator 812 t hat denodul ates received infornmation. Denodul ated
synbol s ar e BH&IYRetpuBlpdde prosesestlo adshat kan steterlatetodierfapgmited regréved
processor d@er inpGthaahP Y&atd b8 ot SRRl dctafndri Qiata7ass@é?ﬂemit@1haﬂaé’z€cp ehgd
to a menory 816 that stores information rel'ated to estimating a

si gnal (e. gand/gy intstipreges sireggth, mfetmetion related oraares geadrabagsich podat, aate,cor
be transm t L0, ar i fr. ile device(s), 80 ra . .
di sparate bicaeyufiash 8L KT MR, 5 SOMERE e ohf by frgunicatng
i nf or mat i onvizethat @dntd. phiciroryi70§ daheaddifonellys swed ipediscodn dnd/oin algbihsns

set forth herei.n. ,Processor 814 is _.further coupled to a I )

frequency mippEped i‘%tﬂteﬁté‘fm@@ aééfoél uf‘['@a% & ﬁE‘S‘PnFE@& i pﬁﬁgn?wcgga“d’ capacity
transm tti ngasefRkcylata as well as a CCFl scranbler 820 that scranbles
the CCFl data. [0060] According to an exanple, the processor 814, or
a conponent (57| ed tiheriBihs, arprsiagpdtbatahe d&ﬂor@éﬁ-ﬁ»ﬁ@m@hﬁ%ﬁ desgrghed

one or norendRhl b 08U h&Svle hdord &R CAIMERHRL MBGLY ©r Uan SHATRAYSA

volatile and nonvolatile memory. By way of illustration, and not limitation, nonvolatile

memory can include read only memory (ROM), programmable ROM (PROM),



19 [0062] At base station 910, traffic data for a nunber of data
streans is provided froma data source 912 to a transmt (TX) data

processor Wd4eosAsssy ding to an exanple, each data strea®pgRoREs7751
transmtted over a respective antenna. TX data processor 914 formats,

codes, and interleaves the traffic datalstream based on a particul ar
codi ng schene selected for that data streamto provide coded data.
[ 0063] The coded data for each data stream can be nmultiplexed with

pil ot data a&bﬁgalmprbggmmblemmuﬁﬂﬁgm\m viiestﬁoaﬂwmd@blplP@ﬂM@EEmm@, or
t echni ques. Addi ti onal alternativ e pilot nbol n_be
frequency afBTamBioRal ¥l leddaR TRy, ek B ATTrpRaSH whth
(TDV), or cage adie¥ictiadRadid! hétbrgx By (LML ilThkieatioh [0l dalighitaGon, RAM is
typically a knovvn dat a attern that is processed in a known manner

and can be a¥dlgblatin F3By famgsysheas sysdirensus RAME RAMP inamic RANYHEAM),
The mul ti pl exedRblLHRAM (GORKEN AR @Jm?ﬁ&bnﬁma ébkemgﬁﬂ %anced

modul ated (€.g., symbol mapped) ‘based on a particular nodul at
schene (e. gSDRb‘lMaGESHMMé, §h¥1¢hﬂmk69w ((SDBIR)%M)quadir allmtrteRambus

phase-shi ft ( M i SK uy ur e
anpl i tude %@%‘%on% I%&W} etc ﬁ{% utb{:etlé{eé (gtm lgtur%g%%dt
proxi ge rmdubmpms@nwslycimb(bjmg liddired dﬁtlﬁs&@id&,ny@dﬂt mgi;ablamﬂ?egﬁﬂmgmbtyon for
eac ata streagm can pe det n in uct erfor or

o ovi dadt by BT 6cs 0 PaeBso TRBeAT tHeeist DA Erohr Sor e e chiletio 2
streams candog] REQ\deE8@r 700 %aI&MM&ﬁ@%F@JY 18843mny\/ef COFC ABmf e har
process the nodul ation ﬁnbol s (e X M MO processor

920 then pr &%tdyadthrd ﬂé@tﬁéﬁc@yhﬁélfhaétcﬁ%é%@d% @fqﬂ'ﬁf’zﬁis&h@ﬁﬁpﬁt yeCCFL
(TMIR) 922a 4t hr @ Ig&aﬂ%?et thelr HRE TS SRR IFERkA m%qﬁl M MerpLOGE8 S Hrst

920 applies bea orm ts to the synbols o data’streans
and to the Mrwmﬁmbmpmnmhg t@@lsmm wed dsedthg infamsnirt (ce@l, reference

[ 0065] Each tr aly m"f’l{e é%l%zgatr gct (\)ll‘e Oac%gl dﬁ{err%l%se %ﬁu%ﬁ% t?‘le 181%3' rt eyCr‘E)ﬁl

streamto pPlé%}a one SHA (o] FOConditi ons
(e.g., anpl ldﬁﬂaessthefredet\efis;gnal@,cku&pmw&rm&)io¢dnenmahmmmgmbsl tU.nhzmg

provide a bl aled S onalc s (able Lor 1 anem s on ouery L he D
922t are trapsmhiht duéthiRMNEna Rt 8HeYe SsuBddaert oA t8IN 0P 44, channels, but also
respectivel y [ 0066] At nobil e device 950, the transmtted rmdul at ed
si gnal s ar e dptegeing ag idsytity of the cell transmitting the CCFI data based at least in part on the
frequency locations utilized to transmit the CCFI data (e.g., utilized subcarrier positions
of the OFDM symbol) as described. Additionally, as shown supra, the CCFI data can
be scrambled, and detection of a utilized scrambling can further identify the transmitting
cell. Mobile device 700 still further comprises a modulator 714 and transmitter 716 that
respectively modulate and transmit signal to, for instance, a base station, another mobile
device, efc. Although depicted as being separate from the processor 706, it is to be
appreciated that the CCFI data detector 710, CCFI data decoder 712, demodulator 704,
and/or modulator 714 can be part of the processor 706 or multiple processors (not
shown).
[0059] Fig. 8 is an illustration of a system 800 that facilitates generating and
selecting frequency for transmitting CCFI data. The system 800 comprises a base
station 802 (e.g., access point, ...) with a rcceiver 810 that receives signal(s) from one
or more mobile devices 804 through a plurality of receive antennas 806, and a
transmitter 824 that transmits to the one or more mobile devices 804 through a transmit

antenna 808. Receiver 810 can receive information from receive antennas 806 and is



NR ant ennas 952a through 952r and the received signal from each
antenna 952 is provided to a respective receiver (RCVR) 954a through

954r . EacRkyd emehyess 994 conditions (e.g., filters, ambigi@fos/fs:
downconverts) a respective signal, digitizes the 20 conditioned

signal to provide sanples, and further ¥ ocesses the sanples to
provi de a correspondi ng "received" synbol stream [0067] An RX data
processor 960 can receive and process the NB received synbol streans
from NB r eceparginslydfsdodiaskditbn c&n@dnﬂatom #ll arthat dembdidatepreociessinfigmation,

techni que t rovi de NT "detect nbol strea RX dat a essor
060 onn derDalPASE sihos e ayaveenly dorates Sty mal stt b8 HYfigon e
stream t o rgeoYesr deb@itledl @bdvcOvidadegarli®s Fighe, Mhatvhist is%@i@ledrﬁ% memory 816
processi ng RX data processor 960 is conplenentary tQ th

per f or med bg}iafrﬁtwsmf?ﬂ%e% SBlated 2l aficnating casignpl 6’0%5 ) @ir&ngb ST
station 910y d,BOGRE etrd?lgﬁlc 898 A b RAREH! QEHiER ot %Bﬁé Hé\ﬂf%(ég@bl? for

precoding matrix to utilize as discussed above. Further, process
970 can f or mdisperateabase vletiere (ot shownas sadier euyrpthesiuigbla infetmationi natiesd to
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and transmtted back to base station 910. [0070] At base station

910, the not§ret<dn Sepsar LR ofataibirmmtein ere ospory mobike dgwesy 8¢ that
ant ennas 92&escﬁ9é§ds'tﬁlbt9féegf msegﬁ&ﬁ'cma Aérinel SRRAMRY e@khgwm frequenc

denodul at or 940, and processe data processor to extrac
t he rever semlappf-k 8B samemedt rf@nmmpr fasdtidng tmbhieemdmsmetu%t@e (iR tdhtey the
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[ 0071] Pr ocedesorised)ROvianmndy, QH@CCED deth cec be eeenty sprmdrthfotnghouc bﬁxfcbmmat(mch

rahage, as an initial OFDM symbol of a TTI) based at least in part on a number of available
subcarriers and a number of QPSK symbols needed to transmit the CCFI data.
Moreover, the subcarriers utilized can be adjacent pairs and can be shifted depending on
the cell transmitting the data. Moreover, the CCFI scrambler 820 can scramble the
CCFI data, which can additionally or alternatively be utilized to identify a transmitting
cell. Furthermore, although depicted as being separate from the processor 814, it is to
be appreciated that the CCFI frequency mapper 818, CCFI scrambler 820, demodulator
812, and/or modulator 822 can be part of the processor 814 or multiple processors (not
shown).

{0061] Fig. 9 shows an example wircless communication system 900, The
wireless communication system 900 depicts one base station 910 and one mobile device
950 for sake of brevity. However, it is to be appreciated that system 900 can include
more than one base station and/or more than one mobile device, wherein additional base
stations and/or mobile devices can be substantially similar or different from example
basc station 910 and mobile device 950 described below. In addition, it is to be
appreciated that base station 910 and/or mobile device 950 can employ the systems
(Figs. 1-3 and 7-8), configurations (Fig. 4), and/or methods (Figs. 5-6) described herein

to facilitate wireless communication there between.



etc.) operation at base station 910 and nobil e device 950,
respectively. Respective processors 930 and 970 can be associ at ed

W th nmenoryo9@d1&nek 972 that store program codes and dabgushi®ee3§0r s
930 and 970 can al so perform conputations to derive frequency and

i npul se response estinmates for the uplilk and downlink, respectively.
[0072] 1t is to be understood that the enbodi nents described herein
can be inplenented in hardware, software, firmvare, m ddl eware,

m crocode, #H62hy condt brat stetiont Wé)r é,r@ifﬁc deterfona hamblwant data stybasmein pedvided,

the processigng yi c!,a%a GRL bR | 't | IRA, {jl‘)wI é\ag% (ngs%’égsgprmgo gccordm$ to an

application specific integ rat Chrcul I gital  signa
processors ¢gxaRdg,, cadh giataaitreamgfmj b tmm&ech gvaey raspsctiyDIRBaN. TX data

programable 21 | c. devi ces (PL field 0 bIe e arrays
Crpcne) " pr Broseser 37 Tofift oars, A Lleoleeie 1| TEre Gom SHar SEEQsTr 3
ot her el ect bﬁlﬁbﬂaﬂmﬂdhﬁg qdlmegaaedtea%rnwfd@tramrémmfpmﬁﬂé gaddascr i bed
herein, or conbi nation thereof [0073] When t he enbodi nents are
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memor y cBMPEREEYiSq F00P ARETER ChefgL iR ﬁ%@r‘&ﬁgt}g‘a@t pilps ad Cored data’
can be passes, eafcprdmréﬂe@lm Qh Yl AO&MAtEd €6lg. U§yrﬂmaﬂa@p§w bR 8n rﬁeﬁeﬂﬁcular
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t echni ques i C e (
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and executed roces
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MIMO processor 920, which can further process the modulation symbols (e.g., for
OFDM). TX MIMO processor 920 then provides Ny modulation symbol streams to Ny
transmitters (TMTR) 922a through 922t. In various embodiments, TX MIMO processor
920 applies beamforming weights to the symbols of the data streams and to the antenna
from which the symbol is being transmitted.
[0065] Each transmitter 922 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
022a through 922t are transmitted from Ny antennas 924a through 9244, respectively.
[0066] At mobile device 950, the transmitted modulated signals are received by
Nz antennas 952a through 952r and the received signal from cach antenna 952 is
provided to a respective receiver (RCVR) 954a through 954r. Each receiver 954

conditions (e.g., filters, amplifies, and downconverts) a respective signal, digitizes the



selectively transmts CCFl data over chosen frequency portions. For
exanpl e, system 1000 can reside at |least partially within a base
station, Rphheg16tEYd ce, etc. It is to be appreciated thasydmkadhs000
is represented as including functional blocks, which can be
functional blocks that represent functizihs inplenented by a
processor, software, or conbination thereof (e.g., firmvare). System
1000 includes a logical grouping 1002 of electrical conponents that
can act in conjitiomed is'tgrnal teqrovids samdes, ahd firthat peressgi thg s&Bl2s waprovide a
i ncl ude an electr “co gnent for generating CCFl data that defines

a structure %ltresgfl JeY Bl S8 d control channel s 1004. For

exanpl e, thep08ZFl datanda dued ploeesk®r d6Mumbescedt @mubseeetic SkDMeived
synbol s conprising control data. Further | ogi cal graquping 1002 can
conpri se anSEpRRl; Feams &FFETveSy 9% Pased; ?Rg aaP?J%P‘tlrroFFCB‘We‘bQWWSH‘gh
over which thgnifdto §Rdddd ngmeea@d’baﬁﬁgolattréaﬁastRxndr:r@rﬁm&&ot %@a@Jny
shifting over the bandw dth according to a cell identifier 1006. For
exanpl e, fr deuedidyic.cieintdleats enbaecheseagh d@tectetésxmbqh sty togecoaoihe &bffie
frequency a d n
froquoncy canefe oy SRS 1R HAELRT by R RunGRedlr o7 2onPRGefHE"E
cell; in thiwtpefgamdd by H&X mmpmbtssmwzoemﬂéa( data prchsser Nalyattbase station
identify thgléransnitter of the CCFlI data as described previously.
Additionally; " the CCFl data can be mapped in an initial OFDM synbol

of a TTI, ftptreﬁerarrpl EA [F6ccb 970 chie peidtREal G Aldtetaing WRIEIE pREsHiN® hmatrix to
channel structure before receiving the control channels. Moreover,
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1008. In one exanple, receliving devices can utilize the transmtted
CCFl data t 6068knt i f yTheeversardsy m&smf ewl pompgidi varionaltypgs of ysfogmtion
1000 can in (ST t N ISt ] .
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in a wreless conmunications network. System 1100 can reside within a

base statioh?07fbbi| e Gbbiseetatign 10, ‘Flequﬁgafeén%@al%@orﬁé‘iﬂb@? ggvicg Paf aip
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firmware). Sfstanth mogesadnisl ades datalprgmmr Qjﬁdgmxﬁgctﬁh@@vorse elinéomr:aswl
conponent s yaRnarbl e degelbneand yidckiel 0% SO dakan bodlr
groupi ng 1102 can 1n e an e rica npone n tér
frequency | acatager d)étexﬁﬁir‘d wﬁmh@rdcbdmggimrt toause émedemmmng thlechaamfonmng
bandw dth 1104. Such information not only allows a receiver to
identify th@’ﬁ?ﬁhsnttter of the information, but also to decode the

CCFl data, y#i7eh can bPecssed 930 eﬁtatgezrorrtanl digacstégwt;urtﬁn OfooBHRSE Qe
control and/or data channels. Moreover, | ogical grou ping. 1102 can
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implemented within one or more application specific integrated circuits (ASICs), digital

signal processors (DSPs), digital signal processing devices (DSPDs), programmable



enbodi nents, but one of ordinary skill in the art may recognize that
many further conbinations and pernutations of various enbodi nents are

possi bl e. weensaimgl vy, the descri bed enbodi nents are i ptendadsiiars:
enbrace all such alterations, nodifications and variations that fall

within the spirit and scope of the appedlded clains. Furthernore, to
the extent that the term"includes"” is used in either the detailed
description or the clains, such termis intended to be inclusive in a
manner si mi logic dayiceh @ Lilknicld prograngnaide’ gats artays PP (.45 grocgssors, controllers,
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sel ecting subcarriers of bandw dth over which the CCFl data is spread
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sel ect ed acasddargeiicoit dy pagedey amdifor receiving information, data, arguments, parameters,
or memory contents. Information, arguments, parameters, data, efc. can be passed,
forwarded, or transmitted using any suitable means including memory sharing, message
passing, token passing, network transmission, efc.
[0074] For a software implementation, the techniques described herein can be
implemented with modules (e.g., procedures, functions, and so on) that perform the
functions described herein. The software codes can be stored in memory units and
executed by processors. The memory unit can be implemented within the processor or
external to the processor, in which case it can be communicatively coupled to the
processor via various means as is known in the art.
[0075] With reference to Fig. 10, illustrated is a system 1000 that generates and
selectively transmits CCFI data over chosen frequency portions. For example, system
1000 can reside at least partially within a base station, mobile device, etc. It is to be
appreciated that system 1000 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 1000 includes a logical grouping 1002 of
electrical components that can act in conjunction. For instance, logical grouping 1002
can include an electrical component for generating CCFI data that defines a structure of
subsequently transmitted contro! channels 1004. For example, the CCFI data can relate
to a number of subsequent OFDM symbols comprising control data. Further, logical
grouping 1002 can comprise an electrical component for selecting a portion of
bandwidth over which the CCFI data is spread based at least in part on reusably shifting
over the bandwidth according to a cell identifier 1006. For example, frequency can be

chosen based at least in part on available frequency and that required to transmit the



guadr ature phase shift keying (QPSK) synbols required for
transmtting the CCFl data as well as a nunber of avail able

subcarri ermo 2008/157Fbe et hod according to any one of cl @crsioososi3s51
wherein the subcarriers are of a first 20orthogonal frequency

di vision mul tiplexing (OFDM symbol in #given tine transmt interval
("H'). 5. The nethod according to any one of clains 1 to 4, wherein
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35bandwi dth of a plurality of pairs of adjacent subcarriers; and

transmitted CCFI data to identify the transmitting cell. Additionally, system 1000 can
include a memory 1010 that retains instructions for executing functions associated with
electrical components 1004, 1006, and 1008. While shown as being external to memory
1010, it is to be understood that one or more of clectrical components 1004, 1006, and
1008 can exist within memory 1010,

[0076] Turning to Fig. 11, illustrated is a system 1100 that receives and
interprets CCFI data in a wireless communications network. System 1100 can reside
within a base station, mobile device, efc., for instance. As depicted, system 1100
includes functional blocks that can represent functions implemented by a processor,
software, or combination thereof (e.g., firmware). System 1100 includes a logical
grouping 1102 of electrical components that facilitate receiving and utilizing CCFI data.
Logical grouping 1102 can include an electrical component for determining frequency
location of CCFIl data throughout a received portion of bandwidth 1104. Such
information not only allows a receiver to identify the transmitter of the information, but
also to decode the CCFI data, which can be used in determining structure of subsequent
control and/or data channels. Moreover, logical grouping 1102 can include an electrical
component for identifying a transmitting cell based at least in part on the location of
CCFI data in the portion of bandwidth 1106. Thus, the CCFI data can be spread
throughout the bandwidth and shifted such to identify a transmitting cell, as described
supra. Additionally, system 1100 can include a memory 1108 that retains instructions
for executing functions associated with electrical components 1104 and 1106. While
shown as being external to memory 1108, it is to be understood that electrical
components 1104 and 1106 can exist within memory 1108.

[0077] 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 mcthodologics for purposes of describing the aforementioned



transmt the CCFl data over the portion of bandw dth; and a nmenory
coupled to the at | east one processor. 25 9. The wreless
comuni catwonms/afgpa at us of claim8, wherein the at | e26T/USM088/067751
processor is further configured to scranble the CCFl data according
to the cell identifier. 10. The wirel e®s communications apparatus of
claim8 or 9, wherein the portion of bandwi dth relates 5to a
plurality of subcarriers of a fjrst Qrthogonal frequency divisiaon
mul ti pl exi n§XPIRRssYtRE Ffrerdineiynkit AaAReRE Tt BCOsiZq thpj many further
wirel ess copgmthafnk RS pARRALBLLIST Jabihs &rﬁﬁ’&ﬁrﬁbﬂ@ar@%&é’ﬂ%._ %@d?&‘ﬁkiy, the
format information in wreless comuni cati ons networks, including:
10means f or deperibadatrilmgitaans #rolintetved ie bmbeseerall sidhdilcetions, (OdMjcationseend
‘('-:Egtnng le];' NeSarhtiShd HEE #41Sviftin FURSEAUED Edope bF STHLLEE LA MBlrthermore, to
" the extent that the term “includes” is used in either the detailed description or the

claims, such term is intended to be inclusive in a manner similar to the term
“comprising” as “comprising” is interpreted when employed as a transitional word in a

claim.



means for selecting a portion of bandw,dth over which the CCFl data
is spread based at least in part on reusably shifting over the
bandwi THB CRecsOERINING ZHEENVENTemY iARIEeAS Fobeo®isn t he portion of
bandwi dth is the bandwidth of a plurality of pairs of adjacent
subcarriers; and 15neans for transmtting the CCFl data over the

sel ect ed poAmeddbdThr thanaivingtcbatrol 3dinnel @M ihBIAABN COWITRIES Cathin@iiSations
appar at us gfé%ﬁ im11, further including neans for scranbling the
CCFl d3t¥oae g to the cell identifier. 2013. The wirel ess

comruni cat i gamsrafpPehablusaok] fotnadt Mdkitod(CTR) danhBstaefnd Benpai bRnedl
bandwi dth rel ates to subcarriers of a first orthogonal frequency
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(T11) : 1é€lecﬁﬁ£§su%d’r@ér£ﬁfﬁ)aﬁ(ﬁm rmiv@a:tﬂi@nge appedaglisl @raﬁ;b@sl’ed 'ﬁﬂgast B pafyn
one of ¢lai 11 to.13, erein the 25subcarrjers are. further :
o6t et SRR SOPHTHY A G o GRS o e u DRI Sk gty of pairs of
( QPSK) agysahaaliscarrReptibided for transmtting the CCFl data as well as a
nupber of avail ahle. s riers 15. The, wirel ess, comuni cati ons
apphr at us atRBPgiRRhe gggﬂéf’“’oﬁ‘@f@Fsﬂ?céqdr?ﬁbcilfefsd’fgﬂfdw\h%r ein the
subcarriers are positioned between subcarriers utilized for
transmtting reference signals.related to, on nor e ant enpas

16" The: w r ShuBebebIRTIT Cob b e b B A IPE i

cl ai meidddiifte@ 15, further including neans for spreading control

channel data over subsequent portions of bandw dth according to the
structure defined in the CCFl data. 35

15 3 The method of claim 1 or 2, wherein the subcarriers are further selected according to a number of
quadrature phase shift keying (QPSK) symbols required for transmitting the CCFI data as well as a

number of available subcarriers.

4. The method according to any one of claims 1 to 3, wherein the subcarriers are of a first

20 orthogonal frequency division multiplexing (OFDM)} symbol in a given time transmit interval (TTI).

5. The method according to any one of claims 1 to 4, wherein the adjacent subcarrier pairs are

positioned between subcarriers utilized for transmitting reference signals.

25 6. The method according to any one of claims 1 to 5, further including selecting disparate

subcarriers of bandwidth for spreading CCFI data generated for one or more disparate antennas.

7. The method of claim 6, further including alternating selection of the subcarriers and the disparate
subcarriers over the bandwidth.
30
8. A wireless communications apparatus, including:
at least one processor configured to:
select a portion of bandwidth for spreading control channel format indicator (CCFI) data
for one or more antennas based at least in part on a cell identifier, wherein the portion of bandwidth is the
35 bandwidth of a plurality of pairs of adjacent subcarriers; and
transmit the CCFI data over the portion of bandwidth; and

a memory coupled to the at feast one processor.



17. The wirel ess comuni cations apparajus according to any one of
clainms 11 to 16, further including nmeans for selecting a disparate
porti on of iraneiatlels BorfultiniShibasabianuCaifdaie 8t ahgean eeat Rakt b profresodls further
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the disparate portion of bandw dth alternates over the bandw dth.

519. A conputer program product, including:, a.conputer-readahl e medi um
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of adj agerts cobraikstions sétwadksl including: code for causing the at | east one

conputer to transmt the CCFl da _t) '
ba|]1 wi dt h meansr}or generatpng control cl?an%& fc?n\{n%tr 1n51rc]fﬁors(%l(3§8tdgtg thsalfI Qe mE:sr a|1 sen[ugtu%fof

subsequently transmitted control channels;

means for selecting a portion of bandwidth over which the CCFI data is spread based at least in
part on reusably shifting over the bandwidth according to a cell identifier, wherein the portion of
bandwidth is the bandwidth of a plurality of pairs of adjacent subcarriers; and

15 means for transmitting the CCFI data over the selected portion of bandwidth.

12. The wireless communications apparatus of claim 11, further including means for scrambling the

CCF1I data according to the cell identifier.

20 13, The wireless communications apparatus of claim 11 or 12, wherein the portion of bandwidth
relates to subcarriers of a first orthogonal frequency division multiplexing (OFDM) symbol in a given

time transmit interval (TTD).

14, The wireless communications apparatus according to any one of claims 11 to 13, wherein the
25  subcarriers are further selected according to a number of quadrature phase shift keying (QPSK) symbols

required for transmitting the CCFI data as well as a number of available subcarriers.

15. The wireless communications apparatus according to any one of claims 11 to 14, wherein the
subcarriers are positioned between subcarriers utilized for transmitting reference signals related to one or

30 more anfennas.

16. The wireless communications apparatus according to any one of claims 11 to 15, further
including means for spreading control channel data over subsequent portions of bandwidth according to
the structure defined in the CCFI data.

35
17. The wireless communications apparatus according to any one of claims 11 to 16, further
including means for selecting a disparate portion of bandwidth for spreading CCFI data generated for one

or more disparate antennas.
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18. The wireless communications apparatus of claim 17, wherein the selection of the portion of

bandwidth and the disparate portion of bandwidth altemates over the bandwidth.

19. A computer program product, including:

a computer-readable medium including:

code for causing at least one computer to generate control channel format indicator
(CCFT) data that defines a structure of control channels subsequently transmitted over one or more
antennas;

code for causing the at least one computer to select subcarriers of bandwidth over which the
CCFI data is spread based at least in part on shifting subcarriers utilized according to a celi identifier
wherein the selected subcarriers are a plurality of pairs of adjacent subcarriers; and

code for causing the at least one computer to transmit the CCFI data over the selected subcarriers

of bandwidth.



