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BACKGROUND
L Field
[0002] The following description relates generally to wireless communications,
and more particularly to transmitting control information over wireless communications

channels.

IL. Background

[0003] Wircless communication systems are widely deployed to provide various
types of communication content such as, for example, voice, data, and so on. Typical
wircless 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), 3GPP2, ultra mobile broadband (UMB), efc.
[0004] Generally, wireless multiple-access communication systems may
simultaneously support communication for multiple mobile devices. Each mobile
device may communicate with one or more base stations via transmissions on forward
and reverse links. The forward link (or downlink) refers to the communication link
from base stations to mobile devices, and the reverse link (or uplink) refers to the
communication link from mobile devices to base stations. Further, communications

between mobile devices and base stations may be established via single-input single-
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beacon signals to transmit control information over a reserved segment of bandwidth in

wircless networks. In this regard, control signals can be transmitted as patterned or
random beacon symbols to mitigate interference between control signals between
transmitting devices. Furthermore, the transmitting devices can blank data

communication transmit power over the reserved segment to mitigate impulsive



di scl osure thereof, various aspects are described in connection with
facilitating utilizing beacon signals to transmt control information
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product, V\hhp}ﬁrat@rban include means for receiving a plurality of tones comprising a reserved
control segment. The wireless communications apparatus can also include means for
decoding a portion of the reserved control segment to determine at least one beacon
code sequence transmitted over the reserved control segment and means for interpreting
control information represented by the beacon code sequence.
[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
receive a plurality of tones comprising a reserved control segment and code for causing
the at least one computer to infer at least one beacon code sequence transmitted over the
reserved control segment. The computer-readable medium can further include code for
causing the at least one computer to determine control information represented by the
inferred beacon code sequence.
[0012] According to a further aspect, a method for transmitting control
information in wireless networks is provided. The method can include defining a

reserved control segment as a portion of bandwidth for transmitting control information



have a conputer-readabl e medi um i ncl uding code for causing at | east
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control segnent. The conputer-readabl e nmedi um can further include
code for causing the at |east one conputter to deternine control
information represented by the inferred beacon code sequence.
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the control information as a plurality of beacon symbols forming a beacon codeword
and means for transmitting the beacon codeword over the reserved control segment.
[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
define a reserved control segment as a portion of bandwidth for transmitting control
information as one or more beacon symbols. The computer-readable medium can
further include code for causing the at least one computer to encode the control
information as a plurality of beacon symbols forming a beacon codeword and code for
causing the at [east one computer to transmit the beacon codeword over the reserved
control segment.
[0016] To the accomplishment of the foregoing and related ends, the one or
more embodiments comprise the features hereinafter fully described and particularty
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.



[0015] Still another aspect relates to a conputer program product,
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conmuni cat i §MR1knvi r ofieAtis an illustration of an example methodology that facilitates

communicating control information.

[0022] FIG. 6 is an illustration of an example methodology that facilitatcs
receiving control information as a plurality beacon symbols.

[0023] FIG. 7 is an 1llustration of an example mobile device that facilitates
transmitting contro! information as one or more beacon symbols.

[0024] FIG. 8 is an illustration of an example system that facilitates receiving
control information over blanked portions of bandwidth.

[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 receives control
information in a wireless network.

[0027] FIG. 11 is an illustration of an example system that transmits control

information in a wireless network.

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 evident, 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.



[0019]FIG 3 is an illustration of an exanple w rel ess conmunications
systemthat effectuates communicating control information in wreless

networks. 4 §9@Rhékss 4 is an illustration of exanple bapgwisshofseis

comuni cating control information. [0021]FIG 5 is an illustration of
an exanpl e nmet hodol ogy that facilitates comuni cating control
information. [0022]FIG 6 is an illustrétion of an exanple

met hodol ogy that facilitates receiving control infor nq'g‘i on as a ;
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For example, a component can be, but is not limited to being, a process running on a
processor, a processor, an object, an executable, a thread of execution, a program,
and/or a computer. By way of illustration, both an application running on a computing
device and the computing device can be a component. One or more components can
reside within a process and/or thread of execution and a component can be localized on
onc computer and/or distributed between two or more computers. In addition, these
components can execute from various computer readable media having various data
structures stored thereon. The components can communicate by way of local and/or
remote processes such as in accordance with a signal having one or more data packets
{e.g., data from one component interacting with another component in & local system,
distributed system, and/or across a network such as the Internet with other systems by
way of the signal).
[0030] 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 limited to magnetic storage devices (e.g., hard disk, floppy disk, magnetic



control information over blanked portions of bandw dth. [0025]FIG 9
is an illustration of an exanple wireless network environnment that

can be enpkeye@okdzzconj unction with the various systengpifiBhnads
described herein. [0026]FIG 10 is an illustration of an exanple

systemthat receives control information in a wreless network.
[0027]FIG 11 is an illustration of an &xanple systemthat transnits
control information in a wireless network. DETAILED DESCRI PTI ON
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[0032] The techniques described herein may be used for various wireless
communication systems such as code division multiple access (CDMA), time division
multiple access (TDMA), frequency division multiple access (FDMA), orthogonal
frequency division multiple access (OFDMA), single carrier frequency domain
multiplexing (SC-FDMA) and other systems. The terms "system" and "network” are
often used interchangeably. A CDMA system may implement a radio technology such
as Universal Terrestrial Radio Access (UTRA), CDMA2000, etc. UTRA includes
Wideband-CDMA (W-CDMA) and other variants of CDMA. CDMA2000 covers IS-
2000, 18-95 and 1S-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, etc. 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). CDMAZ2000 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,
one antenna group can include antennas 104 and 106, another group can comprise
antennas 108 and 110, and an additional group can include antennas 112 and 114. Two
antennas are 1llustrated for each antenna group; however, more or fewer antennas can be
utilized for each group. Base station 102 can additionally include a transmitter chain

and a recerver chain, each of which can in turn comprise a plurality of components



6 [0029]As used in this application, the terns "conponent,” "nodule,"
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comuni cati on i ce,. .yser agent, user eV|ce er equi pnent

(UB). A RIS E i o S lggp e Bgemas 112
tel ephone, ancisﬁﬁdstkéh@mitnﬂfbhﬁétioﬁ@o RoBilO&Ricc (196 Bl erRBARRrd 8niMl T RS Sceive

| ocal | oop (V\LL) station, Cgersonal digital assistant (PDA), a
handhel d de¥He@ahay fiog Mpbils dsxise d bnovse eirevrse diskpR0.i Mpreoyermmabiladgvice
device, or gbhgfiy e&%gﬁl%amﬂ%van@&ngyma%%ﬁgﬁg%e?e Wrdh O R ARG
Mor eover, various enbodi nents are descri erein in connection with
a base st at Hemmininfumatiet @tm@inleciamfb&?tmerafcufdalfddmkd@mmdlrecaw ng with

nobi | e devi ceﬂ(zﬂ nd can a S erred to 12 cC Node
B, evol ved o a&% el%ncfno% oreve é’?fo a8 ety nglgel? er % aqtuf’ d(?‘gsll%‘} or
sonme ot her deplat ﬁmm)gsyste@()%\&;m AV&rtan WwHize o dHTeas Gelsenoy bindahdn tBst
descri bed herei.n can i

i ted met hod, appar atus, or
article of HEIPAEYHHS m&fs]lgﬁ Eﬂ'@fﬁb SRR AP0y ?rﬁ?t%@ﬂﬁ?“t‘iééﬁri%g

t echni ques. tliﬁh@hét@ﬁlﬁloy@df;yfékr@fsé)ﬁnm&ﬁ%kéiﬁﬁe Bgrtiés 8fl a MleRiiNsib® duplex
i ntended to enconpass a conputer program accessible from any

conput er - r ehHaB) &/steay i@‘é’afdclﬁﬁ?ll 18 and gverye finky 12 (e ugikiagp pemmon frequency
conput er - r egdahl ?. ef&‘pv&'rdilhxg?g%'ddﬂﬁlr ﬁe@*ﬂk 13§ Sa hizh h%ﬁlﬁl@ﬂtﬁg qus rgfﬁéﬂdc

storage devi ces . 9., oppy dIS magnet | Cc
etc.), opti ¢¥35Hi sks E@hgrqumrfﬁplacmascan@kr T(n@@)eg udw@whdteymm@aignatedm sk

card " sti cic o RaPibe SRl Ot Gl ReBFER e I RR Yt Soumgl Ring

descri bed hgfoapmcanem: desipn@ise BbmanNeicae tm&ld@aﬂdeeﬁl B4etoObf tht heks

machl ne-readabl e a for ori n i nf.ormati on term
" machi ne- reﬁ?i‘é?ﬁ?debnﬁi?ﬁ‘? o @% ' ‘é“‘cwoﬂl?éfﬁftfo%riﬁmfsi P eagd 1¢b the

wirel ess Ch&ﬁﬁ&ilﬁlﬂ@@ﬁteﬁﬁsb@U§se@.§aﬂ6ﬂi 10 shnayiGiaP Lo @fing io%%)ﬂﬁe signal-to-
cont ai ning, and/or carrying instruction(s) and/or data ‘Fﬁ

t echni ques 8eiseriipefiaepinkphis 3 174 der mehilevigriceust %nfiéL%sélso 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.



comuni cation systens such as code division multiple access (CDWA),
time division nmultiple access (TDVA), frequency division nultiple
acccss (F flogonal frequency division nmultiple DN |
single ca%ﬁ?ﬁg)f@?é%uency dormai n mul ti pl exi ng (SC FDVA) g‘g(ri; %({O&I@rg%
systens. The terns "systeni and "network" are often used

i nterchangeably. A CDVA system may i npl @ment a radi o technol ogy such
as Universal Terrestrial Radio Access (UTRA), CDMA2000, etc. UTRA

i ncl udes W tM8ahd- COMcqowWiaDIvKEn camtiplot Systemyidicambea oiultPRMAPuICDKZI000

covers 1S-2 SN I T em .

i npl enent agli('l)tggﬁ dc}ﬁ @h%%dgn?c aggtgﬁ%gegrné%gﬁ‘gﬁ’ Séf/eg?% ?%%E]%ﬁ%%%émmmy
Communi cat i emstyp€&ES\upleAimg@edhiviyus ysdieit teyimunishtémarhbneels (@@, dorward link,

t echnol ogy such as, Evol ved -UTRA),.. U tra Mobil e Broadband
(o) 1 e Hik v svefes FPBEEDB 4t i wRbg ot Pesicagign Cagnas can

FI ashOFDM  eépridd bR&orinerciodiddRBhainels P 8hidh 10fichih¥&iesdan Mo BicvRied for

Tel econmuni cati on, System (UMIS). 3GPP Long Term Evol ution (LTE) is an
upcom ng r ef"ARSHtHL C@mlﬁfﬁ@%ﬁtf%é@“‘Eellth}SeObﬂflﬁﬂ%‘ﬁCf‘ér’rﬁﬁ6%1@-‘4})@14\2‘%@3? he
downl i nk angk, 56 frfNe:- £ idRL; 1= ; LT d GSM
are descri bgtaﬁ?ln docun@ﬁ?ﬁ%g ngﬁﬂglloéﬁggﬁibggtd%%%n%%%%rﬁ% @Inner ation
Par t ner shi pc@guetiph, foGERPple). COMIRBO0OD enthe bivBila devichs d ¢ 6 ik 22 qan send

doourencs, LS 80,9693DLER PEAAEA 1 SENSI LIS B LA

conmmuni cat i parasiyietsengalditg ks alidchigs tominadicktivnarheniet aBoed vh tHe CRIrdoatis

enbodi nents. presented herejn, stem 1QQ.co i ses.a.base station 102
Chat cani v iR : dhimpinine Phst et 02 SR log3ta A oAb FR B IETIA
group can i gedndelecRni@HRAS: Hofiladdickd 616 Mani-hes. ﬂﬂ@iﬁ@n&%ﬂth@%%rsita‘ﬁ%n

antennas 108 and 110, and an additional group can include antennas
112 and 114102¢ys sgpd ernrakingrmaiion odhg mebile deyices hkdund(or d Ahauey sup;
however, mDL& 8Lk 1 ALROAGH 284 REUWilihd 4RHAbAth SRR G RWPihe BaSE
station 102 cgn aélg?ﬁt?%no%{a}fl y |n(r:élqude aetraln rrzlﬁt ter éﬁal neg’nogga ¢
recei ver chemiol ekemhelof which can in turn conprise a plurality of

conponent s soci ated w th _signal .ansm ssi.on_and recepti.on
(oo oy oclaTF o el slisbideThe PR SHURETE SheRantPes bFGTR orbhee
denul ti pl exetBonsanheRaRinteinta yirelas comunketiappesarat Sk fywoiean allow
skilled in the art. 5’2034 Base ation 102 c%n communj cate with one
or nore me?@eﬁmb@ S HEHC @S B SEtigRYy et irl%"%?ﬁaf’lﬁﬁbw gethsvi ce
122; howevekennebtidnSmiyohdd8c BRAAGE HALE6le Elhﬁéw%@ﬁ%naﬂfsﬁ&dc%@rﬁ st t6 @Bise ratio
comuni cate wi th substantially any nunber of nobile devices simlar
to nobile déNRegic1TBisaRgw dovicopibranace &y basestatiams ognthen zessaningelor f or
exanpl e, ce L
comuni cat i Eﬁgﬁéﬁﬁgggaﬁ% ﬁegp%%gﬁr%%gﬁgeg@cﬁggi sa%lg(%1 ?ﬁs?%at%"élé’f ]%:ge
gl obal posi theondtilg dsyistselté/12PDad/or asmld thereafynagtnhelavs aithatidagion evioneect

depi ctod. ot VBt P Y FRT PSR AR STbRY aR YR Bt eopes?ane

114, where amni@nnasisdtdnend othbdatd thaseantoffenicpvio@tdr eerutiey mopbidile devi ce
116 over a forward |ipk 118 and receive .information from nmobil e

devi ce 116 BUaFaLle Vith Bie Sofiph oK e PBIHBVARYoEsH %reagtw-c%f?@w#lgsq n
comuni cat i efyrdprboRindhABRASeH Oh RNMALPQ hetdhREf0as 88NeR AR &R0 G ndQ6
transmt information to nobile device 122 over a tforward |link 124 and
recei ve i nf grerabilsdevieesn LR8B4 @& ugery thereol, 2myshigpsedo eapgetde a lgwk pegered
In a freque LM SHOR: F forward |ink 118 can
utilize a d??%‘ég]%gﬁftl §?2r)§gg%egﬁﬁéﬁg%bﬁgﬁ&%ﬁgy%g%d by reverse |ink
120, and f of®#&BH | i nkFdr24zropln, iesphoyasas, dickh be devirable depeemabilchizmide tdisn
t hat enpl oyed by, reverse link 126 for anpl.e. Further, ip a.t]j
i ston dust e phEBy- E5spie o rarGioT B Mlg arrith Bouset ofe et
can utili zebsseGanoDtad oo ddney réaidd poelerdaad \Wewda SNRIKTHZdenaRbetmyeihs €

low-power base station can serve the mobile device while causing less interference to

the network as a whole. Moreover, multiple low-power base stations can



9 [0036] According to an exanple, system 100 can be a nultiple-input
mul tiple- output (MMD conmunication system Further, system 100 can
utilize sypst@bhiadd Yy any type of dupl exing techni que perRkYiosl§rs23s
comuni cat1on channels (e.g., forward link, reverse link, ) such as
FDD, TDD, and the |ike. The communi cati on channels can conpri se one
or nore |ogical channels. Such |ogical Hhannels can be provided for
transmtting control information between the nobile devices 116 and
122 and t hesipadfancongly sewe diginct vsers eronybilsisieyieesdealimpmudiomens effbdi¢nt @se

devi 122 | - - f j 4 I
exarpl e, net EpRREfah O BRh GERIEHERLbA0xa b sBIRIRAhe £ e
i ndi cat or (@@/evicd. AFlnm tthaphtottiladetiased 1$taad il 2tharé 0@minanicaiticceitiethe

paraneters regardin al | ocated co ni cati on channel . Based t he
2 “Cont 1 of PRHRBAHA LA et R SRS FHa Dk e Ipr G ot 6 R Anaor on
al | ocat e additdrfe®in @ mobasaiit CabindhiGiag dRtewifhs GRSl HdlBteBRhdcran
devi ces 116_and/or 122, Additionally, the base station 102 can send

control i nf B HERYDYF Beshithrs thedins gatipan0d@ad/en Bobiffiegices b6 and(pe i 2 s
acknow edgepribt 48dier PRt fof LA FLen d8F 8l ¥isBTsifalifis hbPnkbE:.
devices, over the control channel's. [0037]In an exanple, the base
station 102[¥&A] be onle oot cxprpilarglirelity of thesstting devicwde.gr mabiedsices
points 1n akl)Y% 511%'/0%%2%)50%{%'08 %Bllbs%sssw'ﬁeﬁomf h)‘r ngﬂgo&fo%m&}ﬁqa%gﬁ] m%rla.ow
connecti on bet ween i ceS ‘and base stations, or other access points,
wher e t he cpomenbf eandwalh,3oth &3e updthenolitnatds il QDA contasteffcoivedt gnal
strength, signal to nojse ratio. (SNR), etc. This allows deyices.t
connect 1o BAEE eyt MENET o Rttt I et e et Brotnes SustareD
such as ser yil 6@StigHaPithddaskinP i SLQE OF thcWitdids BSmmMisitTon Gl @en a6 Ak at i on
where the nobil e devices 116/122, and/or_ users thereof, may not have
aut hor i zat i SHPWI SELHRIEHNGeEOR-CaPiEQ) ArfaTrention e nPRisTPPP Y oY IghRRRYr ved or
exanpl e. | ncagd bididth AsuBEERiAL AicsOVed Qb AR REN B BandRfin %ﬁ‘?rogr
other area that can offer services or security not easily attalnable
Wi th base stdeiwfion| hswdition, the dwiiees tyn ¢hansl ot tosirapamit agy nemgortiol

Addi ti onal | a r roximal base.stati an b art _of
heterogeneoﬁ§?§wde% E%glfﬁ%?ﬁgrﬁl f@?%”?ﬁgen%EFVgﬂ %Wﬂ@ggnﬁf%FE%Z, or
users t her eaffornriyn ol dserctcovaiapnedisegracn wibsardapandseidsiba igerfdraict on
102 with | ower ath-l%ss but worse ENR, etc. 00%§£For exaqgle in
some cases, 0§t U BEr Fauie émelﬁof SIEFIBT] @nRVREES Sah EPSEAIYN B a
| ow transm tarp@Wera MasRr 6f @hé PEidIRYH REMEDMR exARFID. AASiSoRNENhE RAUER]

t hat base station can have a |ower received power and |ower SNR This
can be becaf@¥rol FREMICBLEABOREPRIEACES ertianicoRigRHS Bdinyeandfrs fivawincs faevi ce
while causi Boe Sidth&lildFRER foAnb/df | RELRLIa AR ot BlrGimalB GPVEr
mul tiple | ow power base stations can 10 sinultaneously serve

di stinct usegusingithereisited cdetwil segment ki mijigatgchterforrcedfdni dispandte dedcasf

t he bandw d conpay ta the high tati,on serv a
singl e user }@é‘@ ce. 1‘%%“3&0@665% mr?%%? @%?cmgi/?égaenlsaal??ég%ﬁ%f bfﬁ“é)n:f?'%llbglg to
conmmuni cat i ognsniit dontriEinfhasetiat dict o rd@Red tharod spaitnbe mitigasinatirence

interfering_access pojn not shown). and/qr an . interfering nobile

devi ce cormBfiEsh ?%EIO{WM%WA _ ‘L"P%ﬁ’é?ﬁeﬁ%"‘f’ﬁ%}- }iGﬁPgrl?%r E‘_Pfcf’éa@ﬁ]ﬁ’ be
i mpul si ve,  giédRadoRAYmbHE chsErakAlticddyvdQ2raneh 6f avADRIL SudSYie&es 146
and/or 122 cannot predict or account for the interference in aITg

cases si ncesipglejsyboagier égwptimat SNRDDBORIVAN e Pesiethpy eoncentisting powenpf of

transm tting deyite@8vic€1 & andMR 02 GvA N £&RFon of subcarriers. Thus, the receiving
entity {e.g., base station or access point) can receive the beacon symbol(s) with high
probability, as the fraction from one mobile device 116 has a lower probability of
interfering with a fraction from a second mobile device 122. This is true especially as
the fraction moves to a single subcarrier. In an example, the control information can be

coded as one or more beacon symbols in a sequence within a number of OFDM



116 and/or 122) can reduce transm ssion power for non-control
information over a portion of bandw dth, such as a nunber of tones in
an OFDM capé eabucif ectively reserving t he portion of Q@@%@&,&ﬁﬁr
transmtting control information. Substantially all additional
transmtting devices of the wirel ess comunication system 100 (not
shown) can al so reduce non-control infollmati on transm ssion power
over the reserved control bandw dth to substantiate a reserved
control segfERtols Preonyeribasantrichig i mation the detagtande cotveyddingddioniton,

t he devi ces C -.C f t

over 1 he. SebpayTATEREt il WA o BRKL00R: £OB0Y Bhebe BLARKLAR,
control inf eamats mdmg)taeehmqm cale’s@mlfzdd tomsuro thesmgneationshtdioutccgat a
transm ssion_interference over ed con rol s t.. The
reserved coRP'FEISHEPI n};éa"85ﬁl e@?’q‘g ’;/rSFe‘F&% k\‘/’e?f’g}mggﬁr%at’r‘?ﬁﬁﬁer of

time peri od$ecaebn §yraliobs buf aQio cﬁxmwneg a Adfiditdt@oaloh s tHetdddasatdtegmbols
control segmer}% can Ee co i guous or non-contiguous in time and/or
f requency, Gtrestigghn %‘30(19' CHHH%IP‘@OOH%Q&WOEeS 116 and/or 122 can

transmt Comlﬁﬁ?] i nf onpa, FQ@F@Q rifttiand il Q@orﬁﬁ&%éﬁ%ﬁs %@1&&%‘20@?&”‘3”t
to mtigate interference fromdisparate devices. Addi tionally,

t he nobi | e gaplogmsntmichimpacirglzss mmm@t@mwnomymo Ifhe tonmmzipaivng
control inf

nter f er enc o ErBEmoEbe b BfclsBRES LEFHGRN o RHHAL dlofbaq Rl
devi ces 116ﬂamdwf Ib2mbsﬁmndlly(mymbmmtmhmndnﬁappmamyﬁﬂaDﬂeSmwraia’(aetransmltted in
transmtted over a fract.ion of avai l%blﬂ'% subcarri ersﬁépe.ﬁag?f, ﬂ singl e
subcarrier fSFCEHt THRPIERIRS™Y SN Verd Ut FOARRTBRFHEGS NPt i ng
power of thechibialcentet® itfeenatibh ganditer Q@Z&tQﬂﬁpoﬁuK@ciE@ﬁrbl Bifor@fation
subcarriers. Thus, the receiving entit base station or access
poi nt) can PEEEIG Etebtonng O ROARAIY Wlﬁﬁ ‘ibh COMGHNIGHIMABF Foripterfagneene
fraction fromignge LI eg@}f's‘fﬁlap—%@loﬁ@%t% (bmrez@raomgbi infofm@fion
interfering with a fraction froma second 1e device 122. This is
true es peC| hedegn greot¢re Oft thad carowncadathe leﬁfoélrﬁfpmghen sberzeraringre béagomn
exanpl e, f t ope. or

symbol & i n SEat bfesbdh B Rela R 3Ry © B SULEC 785 1R ety SRl GRG0
the contr ol mifofetimrbvone dier databaam daﬁes:mmﬂéy&diuem:epart on the

position of beaco t he CFDIVI er, .a riod of tine.
In this reggidégl varl %COE‘% ga“teé?:rﬁﬂe %%F:[&)‘h?ﬁﬁé idth ﬁagi’a d{:g“eélrf%re
the base st abi@iiSingd RN 1F6ERSON BOIIthS cEAMUMOLAE hypaRdkend rélhgd
probability of receiving the control information as beacon sgrrbol S,
but al so of 2PRIEEYSES (19t Bhosd £ Incqne skapRles the srrypugipriopsppdrags 208 gan be
symbol s to @ﬁé@%ﬁ{ﬁhﬁ& R dE6s GORWiRlesd &fnﬂﬁﬁﬁéa&lgﬁ's n&%ﬁlﬂ;&ur ni ng
to Fig. 2, illustrated is a comruni cati ons appar at us

enpl oynent e@mmbRicaiesw itle Pase rewmhessistativnoamsl/og mwesmmm(or nﬁnegenerally,
comuni cat i r C.

t her eof , gglgmﬁ%}ge%ﬁlzu%gg%&ﬂor? %Sﬁegﬁgrzgggggor su Hq%sgt% ?éé‘ u?cgétrl]
conmuni cat i actsroglp@arsappest taidle deaeebmmtdmtxatﬁiamm dcted pbint a bakds el ess
conmmuni cati gns envj r.on e nmruni.cati ons  appar.at us 200, ca
“nclude a. cOREDTvCh HRbEsteP te@iﬁ?%ﬂﬁm%&z? %aﬁf%ﬁﬂ%ﬁaawaksmp
control i nf gkdhath, SNRSLHdAStHE Bkd) BlagttnBelbd dhoSdhEfoPEoriliBcABRE This c@fi be

wi rel ess copmmuni cati on such as_ interference_avoi dance, signal

strength, sPasdpneyany ebiaciars mcludnmservates offersdceerspiBIlity prraghYiBt low
beacon encogghn2deds ?@ﬁn’t GafVoFiE 9ﬁ§ thN&am@Rt 19khid I%gé}g MRk QM bdgre0ne

or nore beacon synbol's or beacon code seguences, atransmtter
206 t hat caphysicalydestrablhaceenpainh hisnfiphighdriSHR thaethetoheclmsenfm nor e
beacon code r [ 4 din

por 1 on of BBy AERAEA RSt B0 Sl Re BB i

i nf or mat i onMuatraivet, e icerfimentecan be nspragip@ablativgmanakd gtﬂ’lngﬂheﬁd&b@ﬁfo?& uses

unaccounted for using conventional interference avoidance techniques.



12 [0043] According to an exanple, the control information generator
202 can create a control information structure to transmt to the
base st at iya)sp09/s4a5CESS poi nts, which can be rel ated t g-¢RRYMEH R ON
metrics for the communications apparatus 200 and the one or nore base
stations or access points (e.g., CQ or SNR information). In another
exanpl e, the control infornmation can relzate to a request to clear up
interference, such as by coordinating channels for blanking or
transmtti nfPM3ks powbecorditmig adicspaplattbe evviiol mfeanaliongersprarZe? gees,
according additi I i i : ,
andor 1 he Tops ol ESBHERS ch o't A e HTLD N R AROSA G
sel ect one whicheeebbedtaniosogmahsatfioar metrianmitetdomguinheticorippaktus 200

i nformation, r exanple, the control info ti be n_gencode 04
can sol ect bF PROT BIe PR YARBLe" GroshPRrlsdre- CORar POR epaiioa- P
at | east onendNRickabple, thé saatbl RRmafiorfcah@slef\te 8 raRed: toblcF g MRbiterb e,
transmtting control information by concentrating power of the

transmtter S¥EHGS yé?orgﬁéﬂ%i}??% f8F blaglHag orgFangimg ﬁ‘%leﬁs(ﬁ?é‘_fef PR can be
a tone or SuREAkIcEHnRhicbrTERMrUERAceordiAL 8RR fesoftddich irnal 1y,
the control information beacon encoder 204 can encode control

i nf or mat i onceVEpnigatipas apnaerusoi00baaldr il losee rThe icondrql énfepmation beacan
plurality of [ ) _ SeLV. I t | ow
formation o{:ncgé ?(\)ﬂgg'\%og;?gél%ﬁ g{‘c %arﬁﬁggéaﬁgga@ﬁ%& ﬁogtggg%ggﬁgtt%ee&%gﬁft r ol

i nf or mat i oninfHoratien afiglegamplegthe odtewd indoreatiol Beaceperes ént28d clyselect a

frequency tones chosen for the heacons across the OFDM. ols. In
one. exanl cPOTRB SEGR ST " 8 EleS TPl FIogIs & S e &Il e Frymeot
[ 0044] Mor eoY edserved c@it@] Sapaivht Br trhliehi€iap t&dtol iiThiaaiBh bP BoReAE@Rg power
encoder 204 can provide error_control coding to allow suffici en%)

decodi ng whef e FapHitisid9o aver theperbar ehtorss s singlegpnes Thisaeas he & dersvidr d
are recei ved,dNer HOSSHBIE SHher, rGRRIAAL. 20d#iBGal5Ahe Wbhttd] Zfonati
Reed- Sol onon ccodlerthat | engi hens t he blgacor) code%?oepr ovi é‘go ation
redundancy hergpoencoder 207 kan enxgdé eandombinformatiordee p peuenasiof beaches aste
can be one e_of L | -.cod |Linear bl agck co ur bo
code, “andr of e REEr o1k PR OL BERRE S Re el MR o Seprie S el
codewor d t ofdymaiint efgrodewedrdelve nanmberses aniatehgracbacaywbmfemafion. Hbrcode
are interfered ir ot%grwi e e roneousfléiy rgcei ved. Nbéeov r, different
comuni cat i GHE™ P BES Bt © ERFFsTie ?%‘F’é‘i?(ttm&src PCR ‘Efit]fﬁ‘g,eacons
accor di ngl yacrasssR€OPDM Sleitiols. i18bne SanPld)efe oBARGTicht B Ve to/@fsure its
identifier, can be sent with the code to aid in separating the beacon
codes, in oﬁ@ldé’%arrpl e. Additionally, a codeword or error encoded
codeword capgg) Scr amibRAvaCHYndleRdniIO tﬁ@%ﬂ%fin%ﬁﬂ?&rﬁ:eag&fenk%tr gﬁ‘&Q
the codeword, and/or representative frequency tones chosen, can be
nodi fi ed bycan meviteerrarconttd codimpimnilbat $ubhs e spendataushe2@@perper bf the
identifier 1fferentiate the b n_c wor d f the
conmmuni cat i gé]asc&g par gste%ftsaqué)qn c?&%ﬁ%f evxlleéeé eélf ?ﬁ%g”%sgbq%?‘b?r cg,ﬁtr& Coamg

i 'l ustr at edcarsutdizek Rek@Ssloanmibidy thaitleyisns yrtbeanod @0dd akrovddiredundancy
facilitate tragnsmittin ontrol information wth | ow probability of
interfer enp@’?‘ﬁ?r&ﬂé i rmiialipes aéf@&&agéwg? godsen E%?fp WiPEF 85
comuni cat i egsoRebHIckSs, lildke bR CEIB, BPEb ddae] adRs IR kel ShRg Sudititose
302 that can comrunicate with a wirel ess _device 304 (ancUor any

nunber of dPapes enellgehckescqmesdeypigip by interpistedicyen waan wavibeeog02 can
transmt i nfonipi bQhe Ed%ietai’lﬁni@:ff’ef%'d%g 6th9§MbeC&roiQé‘us&V1%§ei€‘edf QeS| | Nk

channel ; further wrel ess devi ce 2 can recei ve i nformation fromthe
wi rel ess deviftseengOammveirating epperasescs 2Hkeas mandidkerenMorarovding; ssystieply300

can be a M Addi ti.onal | t he syst.em 300_can operate.in_a

Grovn w r ol SEt R 0 ARGt IAHER. Sl b A R E LR B

Al so, the congeparetigthabehchmtmics,dnahd ¢iaaples oditicanally, desdswdie dr edrow i n
encoded codeword can be scrambled according to another example. For instance, the

codeword, and/or representative frequency tones chosen, can be modified by a sector or



[ 0046] The wi rel ess device 302 includes a beacon code separator 306
that can distinguish or disanbi guate beacon code sequences from a
plurality wébdoapssi tters and a control information degRgalissRgrSan
that determi ne control information conprised in the beacon code
sequences. For exanple, the received beacon code sequences can
conpri se one or nore codewords from varidus transmitters. The
codewords, as described, can indicate control information, which can
be decoded ByMEMBICAEHS BParytaT HlesiEn ideaislster saoecede differantista thedisagan
subsequent  ¢QAIVMHRICAEORMAEL, caiBSe g,% shhgone exanple, the control
information can relate to re uestlﬂ% Flankl ng by a disparate
transmitter [Q845i ch caNOW@‘eﬁemngrttb &ig. Agllwittatedtih e wirelpaesiimygpications system

NS oS, Rl N R RSB bRl ©°

control i nf drterddreme, ﬁ)ﬁe)tah@ihéiﬂﬂﬁetdrdgeﬁaﬁzslqrdeﬁlﬁy@i Wieleds\temunications

exanpl e, the co i nf or can relate to i nterference

avoi dance mBg¥% S‘e Q‘Je‘eg SR BldERT Virtlpeaeucs3 @@ﬁ?@nfenfrwawgtﬁmﬂha
over certai RyiRRké dane ok (QM% hﬁsnwtomg%gdrh@tdeﬁ&er(ﬁ&%ﬁowff STROVEEIRLs
information can additionally relate to information that can be

utilized 1461&96 %Q?ecaﬁe@mlméwfqrmaa@e@rthe wieliess dsmigk 384 avanaiferatar bk
resources t LQr. 1t he
ke The woimpSh Mt ERGI0GREE 38Dt bR Eon Xy HeRir A i

i nf or mat i on 3Béavwn revecwdik cBamet. dbreowm, Yetein®Ozabbas VMY sstm. or a

Control i n OHRE B BeSSRER PR - LaRelE B A SRR R oz

[0048] I n oneGPRAMGPELTENC. y\fof et2gsc)d eMio; theI0rpaiehtsMnt SR ESn LIk mw%04
can be communi gatl ngd(hi?g) ) gt ero en ouslg depI oyed wirel ess network
that al | ows 2ROATHELR VHIIHRT Wi NigE d0heratbediieseRidp e wedes devigs 34

signal strep@ibl ahRic G4, ar%}el elxxm fehen metfegerrlf tRERirBRssQFice 302 and
comuni cati ng usi ng OFDVA such F a number of frequency tones can
be defined &ketesgilarigs 308 wan pei b@asstaawe, webils gavires.andieppertipnschsreefnfor
Thus, avail r i ting
a portion o Jfrr?;éléuglﬂdﬁ%'%%é(mgl@r\v#}?&esggkéx'ggef?oez' t%}l%e%Hgoits?lﬂﬁgntfaﬁgsﬁgﬁ?s i
as an OFDM dywibesl sucbysrbgtoupef bzcsd,staemcs, Vhers wiesss ddviat. 30 ven b ofed ess
devi ce 304 bl ank transm ssi 0 r,over a reserved control
segnent andﬁg[geﬁeqtfg ?‘ﬁf"%ﬁlsﬁ%c 'Bgl?mﬁ 45¥SF rmat i on over the tones.
Similar wr¢iess devi Thswhtlcishiviot 66l @smdeet Watda dode Gsparafori306 tHabtanof
nobi | e devices or. a portion of base stations,_ not shown) can al so

bl ank on t h&ISEBEiFIRT KRGS bearog fads seAbsnseslom pfyslEy a’étgeasgne‘éwdm
i nfor mat i on tbARS FBThABNAYEIdet IR daf SRk YESRRIARIAb] ﬁaifor!?eﬁmo%oamsed in
reserved for transmtting control information. The reserved control
segnent can thedisaean wdeseasenranbliar cotmplethe rerivestiscaom ¢adasemiencgs can
descri bed, LORpEAUR Pmol &I I8 rGRNLEiBLs dALANITAL -3 HEIdIEL 210, Can
generate data Felated to resources recel W re ess devi ce
302 in pri or:lez{mbmmarcmﬂw@tre contrcgemfermdtzos; xg]malh cnmmldetgdedmyaeeeam&olof

interference,. and/ or nta | n one exa data .
channel r es&ifPE¥ megﬁcaglgr #déﬁe f V/tg}fa#‘?ﬂms nf‘fcirWBu?’ﬁq‘tanEi”i ‘8%*”?08’ he
W rel ess dewvhéexadpls, tich@naenhfodhationf @n fedtt &ﬂre@@d@.aﬁ@ial@ﬁlﬁngﬁy 4 Bparate
channel resources. For exanple, the control information can relate to

a qual ity offSEuRfiEaIAh 3R b YuTerng widdbtcaustingpasmiliRy) Sfor & RertipR R,

I n addi tionpatdgagontrol information can relate to avoiding
interference, thus, the data can relate to detected interference and
the desire {¥P4M ni ni z&he Waelesstderice pehineludesragonirnt intoymptiah defigerciiO that
resour ces ter r fering
ovi oes. - anttof CTheo TR aOHEBRE Afbabfito bl FAGRESA, B ARl B
request i n aomer nréblynabrbnmayglatesmmh iasrfynaeeqoidside megsose ra6 qrentiomg, to

indicate a desire to transmit over certain portions of bandwidth without interference.

The control information can additionally relate to CQI information that can be utilized



[ 0050] The control information beacon encoder 312 can generate beacon
synbol s and/ or beacon codewords related to the control information.
Thi s can Rgp2da0assonpl i shed such that position of the S
within a subcarjrl er of an OFDM synbol, for exanple, Caﬁ@?ﬁﬁ?\@g@@%

i nformati on decodable by the wirel ess device 302, and a sequence of
such positions allow nore verbose trankhi ssion of the control
information, Mreover, nultiple OFDM synbols of a given synbol period
can be chosbn igecetveniosiererdiadditipesd sommyyintfising respercesre teexaingiess deviee
addi tion, o] n ror
ont rol sodeg 1y T haP e R AU D RRE e RAERE et 1P B ARl Y
convol ut i onadmpde, cohﬂroiemﬁordmtmlbewdencctdﬂrmmmten defire.a teatontsgmbol, or
utilized, as described above vide re u in t‘t}]\g cod

S| ow of t et CUE R BT R it eafs (EREE BRerEr

portion is infbaiatien echired faatsbelivg mheewrras@@dslbvzmzecel ved. To
differenti a e the error codin the wireless device 304 can utilize

the control qﬁr‘}%br mat i '900HE o dbrowialessaievice 303 i wirdess devieq 4 can be

i dentifier, .Qhm@hibRmgifeRbtideBieoulll Hgbléﬁﬁ WIRAGEO RSB IOALSHIows connections
Additionally or alternatively, the codeword can be scranbl ed, as
descri bed, ¢der hamthosamesidesifaplslagesdide (a &lgﬂagmngfhé‘iN}éxédwienalbm@ae
beacons are can be
per f or med by&gﬁ eérlalﬁ(rﬂlJC OP ﬁggr‘g&g@%ﬁﬁg%&r@%@g dggggﬁéﬁﬂg&t %@g‘p@é CIimlyer .
For exanpl etonwhemd)etdeﬁnﬂi Ser diden ﬁme peribdR amd etll&h(bﬁﬁm:ofnnﬂlmm Orhugpr e
OFDM synbol tone 9 .is.cho nbol tone 14 from
GFOM sybol IR sasR 6 SRS e SResiear GBS PpRbHOBRE S hbol
4), scranbl {4, £abcdrfs) bierianinsd @R 1€ich 00880FBMIsymbal, sfmb&pedkidd, sMeise
the position of the tones in the first and third OFDM symbol s are
swapped as f@rribeds "Iihﬁé“"se&ebﬁfaﬂ%?r?@4f%%bkdﬁ1§ By OnOPEF ‘P‘ﬁf@df@ﬁ%@d
(e.g., 10, I&htrcf MWhar if

i ncrement ed b;rolseg%ent he OF cgnDM sy / &{‘fcéxﬁx‘ég?rhgérgﬁg g‘?ﬁ etgg%l iC for
a given secWde eSSSi@H@G%q@feth@ W}rele’émetW@‘&é@ gedpirtiae ohmsilddivices ama pyetion
descranbled h i Iess devi ce
or sector (bjyél idg‘r%?(? sh '1)%%251% (E)g%%k glb%lr ggliﬁg{l cga %lgto PSR one
tone can berrmlugjle aecsstontra iigornenmioEBMnsysidiodver &R desehied sgmenbel

shifted, scranpl and/or the like. Accordin an exappl e, the

cont ol i nt BRTRNS BreAS B cafitas SanbS S Tatine M ery LRk e
in beacons dgnepsi 6@ramuinber df&ﬁﬁ@éﬂieaﬁoman%@m@s&i@%d a5y exb@pleexanpl e,
beacons can be utilized for comunicating data in macrocel | sectors

wher eas t hel888kons cHis watreldai@rmaiontdeling 3l f comgenein 436t refatidde nat i on,
as descri beghshet&iBocived rfrotﬂ‘?gh@ W%@@éﬁoe%@ |119€| 3 gt)ﬁnnugﬁgtlgﬂ E?lw?e?a

device 304 can transmt, and the wrel ess de 02 can receive, the
beacon encod8igerl gowity.atresengeaifmeifeence, @G/qrﬂwaﬂqe@onstamei{womg:xample

beacons, t hgatg gﬁa%g& r(%sg)ﬁ;i%eg gz&% a}%é)el eﬁ(%c?r t? % :Hnig 1nFogt%l tll())(%he w1re beac on

codes of vari ous W re ess e
exanpl e, t hdevies3anthe ockeret aﬁannamon caﬁ@lawﬂo tiessdhianmd eesamb@sc (393 ewmj;le,

interference | evel det ect sence of beacon synbol .g., as it
is transm tﬁ'&&oﬁvldﬂog'éaﬁ'topéf‘? %Eﬁ%‘iﬁ’v@e‘i“agw O?ﬁ%mW“PléPté%‘s,ovﬁé‘i?&(E@g@@ﬂg» over
a portion ofNRandWrdkdiike. THusdifad) R oa&6lIAARhSRRAGan fkte XARBRIIR: DY
conparing a, power on_a subcarrier (P) to the estimated interference

level (1) tBAiraes hus. fhe dplajcap rolatqto dgfrsted mterferencegad ghefesiegto minimize
threshol d | g¥&hterfbrbn@Omarsh o%)élnaﬁ%reﬁﬁ@s&ﬁ?ceg,qgﬁlegtﬁ{g%dde%regﬁqiﬁ?fﬂa symbol .

interference from interfering devices, and/or the like. The wireless device 302 can

honor this request in a variety of ways, such as by requesting or requiring devices to
reduce transmit power over certain time periods and/or frequencies, efc.
[0050] The control information beacon encoder 312 can generate beacon

symbols and/or beacon codewords related to the control information. This can be



[ 0053] As previously described, where the beacon synbol, or codcword,
is transmtted with error control coding, such as a Reed- Sol onon
code, thehgagepsspde separator 306 can utilize the codihgsiRsazsaunt
for error in transm ssion. In addition, where the beacon codes are
sent with a sector identifier (or other identifier) or use a
scranbl ed code, as described above, suck identification can be used
to differentiate _and correlate the beacon synbols with a respective
transnitti ngccqaplighed spchdbitipesison gfibh beasor pedenivithingswberati¢rad a8 FDNr

one or nore jhﬁlﬁﬁi i i . i4ionall i nf i ch
as beacon tone p’of&/feé}%p %é g&ﬁéﬁlﬁég%f?%&ag# gﬁ%ﬁd@% %% Eﬁggt“ﬁféf%% Q?‘ﬂ%ﬁ iz
codewor d vahidid seguerandf sich pheitidislkedlowamobevanldst iraehisstorpefithd ainbryl or

fully differentiate and identif 0054
Lhe beacon CURE-LabaPRtsrEs0s el OLPMREESR SR H AT RPN (o

det er mi ne belessanfot Gdesnsi At SOLRE symbéls,8X amPb-ampw g edditibd, i) @ntrol
sequences ah_&_ recei ged, detgrn‘i ning the sequences can be subject to

det er mi ne oHEOGRIAR PEAceh EHOdRS 1€ Go APbe e T Rapiralep@es ia the gedqrard.y For

transni tt edexditfle, ArrRed SeRRINBLL QB RiutdhsRBHAU Bl HARE Thid RHLPERERON:.
synbols (e.g., 'a valid codeword is fornmed by chance from beacon

symbol st r afdmiautididedys desspladabeve taprowide rastndancThurbs cadsde albrvd sffetine
be checked EQJodﬁagHoh?é Ib_&?{ioﬁ 8ft%@§o&%¥%f%-59p9§%o rig%&?fe%%%gf‘h%m%s@' ven
codeword i s spurious. tor exanple, a nunber “o eacon synbol's
occurring i errancoude weeided el mdjffdehiat da ccancdbing dreparaes devitdddhaacon
synbols of @ nor e, di.sparate codewords.to .determne if ope or
more of ¢ he b CRYRLBIERRE et ERIE R 1 L BB hidenPhg Sogher
many ot her aReeN&] eih thefbcoasy@bslbr AaMabthilyton eltGRARWET Ghe C8AbwWREd can be
determ ned as a s&uri ous_codeword, in one exanple. [0055]Wen the
beacon codeSEuBNF%asAessnbed. ipidentity dis wikkdes davemn’ e i enaadle.grharne

W rel ess deyifesn3P4rectil&l REACRR: SEEY4ence can be decoded to interpret
control information by the control information decoder 308. By
utilizing t fSlkser veécbégrﬂ@hﬁng aap begetfpramsiytalteong the bedcnf symiztls on,
interference. f t . 115 i1 el i£es,£an be

it gat ed il LS Mo ERT TR bl WEE 638 £ 0L ER E R RS en gy

t 0 non- cont pd ori mdro KORRINI eymbalatesy) 18s8é D BchasendescOFDRsyrfddli | toonbd frym
interferenc m di sparate W r devi gces can occur. With | ow
probabi | i tyagi)rb{f%%foign H‘i’?#é’f”sstﬁﬁfﬁﬁﬁgi g’@ﬁgf(ﬁ’ﬁtzl%lqlng (PPN &2 con
sequences ( gor@mbliddycah 0B M SRIEEEItOTRs (H5.251D, D014, Whideitid REitRHLOthe tones
control codi n%, etc.) that typically occupy different subcarriers.
Addi t i onal I § the §rst gt e SHDN pwpkols arejsprprier ap wish @s e seread ard fovrth)

subcarri er s gndheefifPlon&@lr b, £ ﬂgvﬂe]f‘ecé&% HE S IR ggfegl GHI9ve can

be utilized to inprove decodi ng in the face of some I nt erence.
Thus, the ceymbadis ingrtmentad boh) ofthe GRDYbsymbedd witkee sush enf by gpaciéic for a

avoi dance r i r I fectivel 0 nicat,ed . from
the w rel esE HESIRE ShEFeBhiihdng RRH A0Sl bE b SOTTRRR e
referring totilked to dentéfiy theedanmphatipowireless defick andviod tdiatdDBengtol. 11t weslbd o
transmt control informtion over ti i S.shawn. The ndw dt h, i ch
can be. & poptEi a TR URPaRC cocrbPe WDIRAAT & G P TeHEse M as
a nunber of c4&FfIMhieabelen 4O sk Bosthouke. NRE@rdifY X RABhSL, thavidhgl a
nunber of frequency tones (16 shown here for exanple) over which to

comuni cat edAERT beageeneresrdd2 canpdilitpnallnencefedanmdeasass dansading on

i nf or mat i on{H.QEBFhEnt PR mindhiRABRL F? RxambiR teltoRS BBl QR A or the
like. It is to be appreciated that nore or |ess OFDM synbol's and/ or
subcar ri er scoimhiipatigala@RDMasKontl bsestocsamhdyensdid baagad chmbe tsedfigmi tti ng
control inf 10N i Lgure | entatiyve of ane of
substanti al ﬁé&ﬁ]frtnﬂg F%ﬁst%sbl inéjr’]‘i“?‘é ﬁl(riaaf ?g%g}géagl?erﬂg’2%01\‘/\%1%?{0%?’?301&(%8119 VBEYs-
subj ect mat The wirdldeli deviznd04 yan ttanemDFDMtisywielks degine B&Epeaasesnivephe or

beacon encoded control information.



[ 0057] Tones 404 and 406 can represent beacon synbols from disparate
transmtters on an OFDM synbol . Li ke patterned tones throughout the
remai nder v 26060 synbol s in the bandw dth 402 can reppesgRigdeRSHAN
synbols in the OFDM synbol s that foima beacon sequence or codeword
for transmtting control information 18 fromthe respective
transmtter. Accordingly, transmitters ¥f the beacon synbols can
transmt by _concentrating power at the corresponding tones, and the
tones can bH082bar at ddPasracciuen Hedetspns thedearapcodepeparstor38haw dt h t o
interpret t d bed,
the boacon putars el g B g E RS B nm G VRl Aoy R 1
interfere ncenfefs'iamm thebsacan codalicparaton3e6 Qalnreewh@tb d batigrend énterfasnce

descri bed, n tones jcate .

i nf or mation rgllfggtIa ée)ggt PEESERTEOF Sl%eacﬁfl(%?gm( % 3%11(5}8 t’fanﬁfg%t(?%})%fjorfcﬁ%tfaé@\g
For exanpl epowdreftienesclaadevied Hidepveoa pertibgl efbantweith)oThishan bé ansm t t er
in addition to tH(é1 gefél r ed troI information. In addépbl on, one or

nore of the®E8HP hit g yF?fEP?EH’igﬁd’OWEO%? FEhcargiShEE) & the safmpred

techni ques, in¢@ferdiRe aREI 01)616 db@mhing IfPEACRNT SYHEROT $s AfetdRSflith8hold leyel,
[ 0058] Referring to Fi 5-6, nethodologies relating to transmtti ng

control i nfBaehe BANRG ?W@WP@FKWM pbedsPh ppbdf successful decodi ng in
het er ogeneo O?‘f rel esgg %Y)g%l)‘?d&@ﬁ%c%y@ﬁa%% Ecdn' s%yHﬁné @o‘acwm'

for purpose simplic expl anati on gl 6s are
shown and dE@r@mltb@dwmlseraors:enﬁrtﬂs:odlﬁg,a:uclsasdReadsSdmnduBcada,dhe ‘setaomdccaind

appreci ated_t ha od |es are ng t he r
acts, as sone act léaﬁﬁ%m?lﬁeﬁl& PIOR (R &Iy ﬁoroerlu rg}tﬂ}?ﬁ%@s@ﬂbg’(ﬂdﬁg
occur in di fvhat:etmeecoimoscmdé@t wﬁxﬁm@wmxaaéﬂtmcv\(drbmt faeftifael & k& @m
t hat shown and bed, herein. For exa those skilled in_the

art will unb‘@?@ﬁﬁ erdsnit depibed pbaves %uﬁ%idenpfﬁﬁlﬁ%ﬂﬂ bgipedisylierentiate and

al ter nat i vebdtrddfe fHRRERDRRYAGLIAHi a%@g@bﬁﬁfeqﬁansrﬁmﬁ{gro%{/@& 8deARL, Sctls
events, such as in a state diagram reover, not | ust rat

acts may befhﬁé*qmlqs&dewimﬂﬁmrmm marevee B HOHsES] Adér@emlwamﬁa Wi t h
one or nore&;, %hﬂﬂh (%hsas %Q&ﬁ?&r@'ﬁo@"e ghats? tsﬁf)c%mé ﬁn]al s%glﬁ#tﬁﬂa%%{d S a

nmet hodol ogy acilirtates ‘tran Fon as
a plurali tycaﬂe“fbmmtswmyot the like cB0R, uttiondt aoqiartlaﬂ;r@r frdityidfiferergtiate and
gener at ed. Thetig{%\trol information can relate to an interference
avoi dance regue SO on quality on a data conmuni cati on

channel ( SNR084] CQ ) ,Mbebvexigsiacon ddte Sdpakori30h eidatlize 8 sindlagityetirdsRold
al | ocat ed re urces. At 504, error control coding can be applied to

the cont r ol O EMmgCHIN CALS $aUCFH d@r cxamRle, e@wrepmwpksée@epwae of

redundancy fe@éw&p H@teﬁﬁiﬁﬁlgfﬂ%c &hu&%&czﬂh BY s &R td/\éln,@érﬁm&q;n% oPARrLulifiG
synbols are interfered dditionally, the“error control cod |n5 can

al | ow for d$mﬂ@¥cé$1‘thﬁfa‘ﬁ’¢rﬁ@0*tW@aﬂéaé@ﬁm@m@ﬂ ae § ponbibgoed disparbel s of

ot her contr r

Reed- Sol omﬁérgg%&agg%dnggﬁ :'(‘ég‘ é§ %lﬁﬂ%de&@d@f?g@é@?é@ggﬁ% }] “UBBve.
Thi s code csmmliods tsusmitich dg dmpmtedramgnﬁmrsanThtdemdeﬁvoﬂs cairebeadhe cketi dor
transmttin

tlhref ancgn %?gn‘gonée% % her.. exanpl e, . t he codchan be

rodi 11 60 ac OB BNGS 00: BTG FU Fibter 7 eh EOEra s Sufsirsi

example, a number of beacon symbols occurring in a codeword being detected can be

compared to the beacon symbols of one or more disparate codewords to determine if

one or more of the beacon symbols occurs in other codewords, and if so how many

other codewords. If over a threshold, the codeword can be determined as a spurious

codeword, in one example.

[0055] When the beacon code separator 306 identifies the beacon sequence for

the wireless device 304, the beacon sequence can be decoded to interpret control

information by the control information decoder 308. By utilizing the reserved segment



differentiation and/or an identifier can be sent with the beacon
synbols in yet another exanple. [0060] At 506, the encoded control

i nf or mat i o e@Bokxesconverted into beacon synbols. For exaiRb@soishe
beacon synbol s can be converted for transm ssion over a reserved
segnent reserved by disparate transmtters for transmtting control
information. Moreover, as described, the beacon synbols can represent
the control information, for exanPI e, based at least in part on the

1T

chosen t onetaransmi copeol ipfagpationyinterfgrenes dipm o&her (iprsputting & ingleacdsyices
synmbol s ar e il gARRES duO¥Sartdo BlaHERL e Yelly y ' -
subcarri er Bosi ti_{)ﬁ% in 1flhe%rce'llr.:Dl_\/l gyr%@%l S %Sgn e?ﬁ%}{l&% gggclra%ﬁctégﬁfélt a. At
508, the copentel inferfratiomtrimsmissams bedaserird midddsnally, itiefopénee floint y  of
beacon synbgl s on L. pore receivers for sequent decodin

Uher eof | 00B TGN T oTest 15 g £t (g ViEh oy pRab b POl Tems g ear have
faci | i t at essutsreiialyngiqrdeimnheequeties (ge coNtabddm s¢léioAPilaitn gl &tildhgy Or

nore beacon synbols is. illustrated. At 602, beacon synbols are

recei ved ovEY QALK @ Wg,rggg}ﬂ'\%tapl%l}y QGCusHf FFPY@‘E%H?YF-OP‘@IU?“&“Y’ to

i nf or mat i ontheAstcHEHEkIPRETRME: O oREUrendrE A MekIhS cfdflednirbl do@figt he
beacon synbols to convey control information in wrel ess networKks
that are subcerguesdeicrped ahoye cambearilisedindmpraveidpeosinggn Bsdeerisymbol s
OVEr a T EeSef,f ijerél%g.”?ﬁ\;s’, fﬁ@%o&?ﬁ%ﬁ%’nnﬁ%ﬂc Eaeﬁg}l&u@e iﬂ{egf*ar%ﬁ ¢ avoidance
probability of successtully receiving an ecodi ng the contr ol

i nf or mat i onreqpehd/infaamationy cart beecffretrcadn sorcamibeed flemtthd wedgssidavion®04 to
exanpl e, by CQITPs gsgg&i&%mr | evel to an interference estimation and
eval uati ng ¥hne cofrpari sonagai nst a threshold. At 604, one or nore
sets o; Bea{mﬁﬁ}sy go: Noxahﬁ“cxdﬂngft@ﬁ‘@m,i aateRainple porHRAST leindmix[tﬂ 4?(9 stladcate
sets o eacon § ols. .This can qQccur, in gne exanple, at least in
part by ver Frf‘WHé“\’?HPflafoﬂVa‘ﬂﬁn Oé’eEBﬁémhﬂwFoF%@IﬂVﬂ%ﬁé”}B‘éh%%ﬁ For
exanpl e, di p&@bRBE a A8 ELONEB SsclhBRSBintbe GO defled ] RBLIP BFENI N t he
sanme portion of bandw dth, using disparate frequencies in given tine

peri ods wi t YRR B@ st herg forjeparaplp iy E1s eof frequerty tenest6, a

plurality o %‘HJ ed. t . : As can
be decoded. &} nt ?Jslfo?égar (@ O':V%le‘g{l) uFoa I yuntl)(lfa %@gggﬁggo&%ng%ﬁl réns LM%%T] t he
transm t t er ntaferénoe avadaod evionthtiviergecdtd) € Qf aaferncdtios SSNR drformation, and/or

transmtting the pl.urality of acon_s ol n indicate control
normat i ontheg Riibfediei et BRE SR SRS S Benhils SRl 8%y,
control encadthih ths ORDMHEIs dnrbe vbligddbingarks@ating enpas] inftelti@s this
Reed- Sol onon, convol utional _codi ng]5 bl ock codi ng, turbo coding, etc.
In this regdBtfe 1§ I5BrepAtyR o5 QraRSIsUbtagtaky ligttleprcopfigypiqusdomipe tid the

error contr glscGRA AGictarhRk AN8diHSSMly, (RRIOF DI By hBlRNLdnl ¥pe PR cSor LRl
may have been interfered in transm Ssion, in one 20 exanple.

Addi ti onal | framgh e pertionof & diemecandéy drqagblesberaviasercedrion apatel ipfprmptéon.
transmtter NR)[’COtVQIe, Il@ig&f)vleﬁ cg%&c?}%eﬁﬁ'ﬁ&lt bdH I;e ddl rglgx'ﬁat %)f %ég&&b% ?c{nlpg%{ve?

scranbling or multiplier use e enco . con

i nf or mat i oncomignasentnbd deyiodder rmdespresy nbroteitigasushethtonpleru b éiaed.

1006311t wi | ll b appr e iat e?l that, in accor danci (y\n th one or nore

aspect s Also, the rés€rved control segment can vary per frame. gvice can communicate
control information with another device in a wireless mobile network, as described
supra, using a portion of the bandwidth. As described, for example, receivers of the
beacon symbol can blank transmission power over the OFDM symbols 402 to decrease
possible interference over the OFDM symbols 402.
[0057] Tones 404 and 406 can represent beacon symbols from disparate
transmitters on an OFDM symbol. Like patterned tones throughout the remainder of
OFDM symbols in the bandwidth 402 can represent beacon symbols in the OFDM

symbols that form a beacon sequence or codeword for transmitting control information



descri bed herein, inferences can be made regardi ng sel ecting portions
of bandw dth over which to transmt control information as descri bed.
As used hgy@bdsnésa termto "infer” or "inference" ref @ 1980863018y
to the process of reasoning about or inferring states of the system
envi ronment, and/or user froma set of observations as captured via
events and/or data. Inference can be enifl oyed to identify a specific

context or action, or can generate a probability distribution over
states, for reRdhplesoectivrirangmetiesndecudngiyetramseiios ofi the beacormsmbols cap he

conput at i Ontr%sﬂﬁt &Qééﬁlnjah Q/%&!t'e?ta{ UL QB o toﬁésaﬁtﬁsthg onlasn&Firb%St

based on a con5|d ration o a and events. erence can so refer
to technig uwa@t@ apg decoflod by o mposen thd Iginéw*dtlemshteew@nh@rdlEMm- set

f d/ f f
new ovent s Do ecoRRE PRt F GRABL Tbetadmpet shbpereien 8l °

event dat a, loskighepovasr andintdrfvgerey efintationCaceording e b @ideihbldc IMs@over, as
t enporal pr ents and data c?me from one or

d whet her t v
several eve ?chi\edyﬁ‘ﬁtcg 0SER frepE th ‘fggéﬁf Aeebalsrardndiertamiamation elatdie or

nor e met hodgor¥o fithRtdoRRAVE deadtinGbee MRKLADIE MEHRACES re%é @i ng
to avail able portions of bandwidth for transmtting control

i nf or mat i onidepigfiariofths tengmittar ia additipn joie Besirgil seruvoh rdorgatipe el addition,
exi stence of,a, G068 B L 95?1{1% ?c@ﬁxﬂbﬁés' 199111&1%&&&%? Qlntdol E@cﬁ{%{bklﬂﬁ'ques, can
ase

interference or activity i ces or
st ation, bebeaplicdt ﬂlgbe;xchmmbdlm&debdnbzé, identifiers to include in

t he beacon L S /or he Jike. .[0065]Fig. 7. S an
illustrati oﬁﬁlg? ]ng nDBbl'e‘ r%“&%v‘?ﬂ !écfdé oﬁ%lr? fltéf'lgetggrf'}l%ﬂtt}ﬁgtcf’?tﬁ‘a
control i nf aifemiationwitt @high pabwbaitybysmtcsﬂ@a@@adlﬁgmwt@ogowe@islvarmyl ce

700 conprises a.r |ver 702 that receives a signal from for
i nst ance, n‘i"%’&’@‘i‘\%@ Oy ARt 35 HHTatedh oWkiles PERIEFMOT sipplichy olEplaghionon

(e.g., filt@lSnetRdmBldolds 8 sh%ﬂ”ﬁﬁ@ﬂ.‘é’s@ﬁﬁéﬂ 1as 8Ls€rids off B&s, €6 & NeEchdSisBddland
and digitizes the conditioned signal to obtain sanpl es. Receiver 702

can conpri sépeddehdal the methwé@lloglhmre aahinigddyiuhaewer efeeisyasdong il s
and provi den{ag bR rdanbs \% a?ér dZ(?lg ehiBh 1%% nc?c!ome ﬁtdﬁf?(t%ﬂt Wherd Tn@fgSSOr

706 can be a processor de ana yzZing i I'on received by
recei ver 702omndémly \gtdnﬁhatacmg‘rqrmﬂmt shatvnand ﬁeﬂcnbarddnsm sEBar@rahyle ahose

of mobi | & aEUNeL" bl K Gl R n SRt AL BOEACIG s eRRARE

i nf or mat i onbe epeisiet By: sedeifiperrdlRd sPRP 6F &lcts, Jubh of WAl kRO dhOtm.
transm ssi on by transn?[‘ijt er 716 and control s, one or nore conponents

of mobile dMArgerap: allidpdeiadestsieayderauired dompirmet amethodalory in

conpri se NeRRioYdah@Bnfihdde drsn@P EmBoAiNEMY. COUP' ed to processor 706 and
that can store data to be transmtted, received data, information

related to HMP] abl e Ewainges Eig. Batlustaieddes a@@ddWLDEmS(B)ﬁhﬂﬁ@kﬂtam gnal
and/or integ faﬁs‘hﬁﬂ% i t d
channel , povf/er Cé FO? ﬂ%%altbﬁg% g&gathép g!fbre? #1 glrs?’glll}%){ga%]@ (535‘2?, %#’%?Oﬁat i on
for estinmat mfgrrxamoin a;rgead:ra’ad dThoomiol ma,mnlagorwaa rtlhe te lmaimneferend@ mor y
708 can addi ti.onal e protocols d/o orit.hns soci d
i theest | matlHGaR AR ap PR RGeS B dxpbecminieiio ey S
capacity baged), f@tekamhple] Q@) itformakibn Hﬂat@cpﬂraﬂﬁba@écﬂ@sduﬁ%b abheodatrar
store (e.qg. mam)r(%( 708) descri bed
control coding can be applied to the control information. As described, this can provide
a level of redundancy for more successful decoding even where portions of the symbols
are interfered. Additionally, the error control coding can allow for differentiating the
beacon symbols from beacon symbols of other control information transmissions. In
one example, a Reed-Solomon code and/or the like can be utilized as described above.

This code can be scrambled according to an identifier related to transmitting the beacon

symbols. In another example, the code can be modified according to an identifier for



herein can be either volatile menory or nonvolatile nmenory, or can

i ncl ude both volatile and nonvolatile nenory. By way of illustration,
and not | iwbtadoioesss1 nonvol atile menory can include reachaiissoidRasy
(ROM), programmabl e ROM (PROM), electrically progranmabl e ROV
(EPROM), electrically erasable PROM (EEPROM, or flash menory.

Vol atile menory can include random acce$3 nenory (RAM, which acts as
external cache nmenory. By way of illustration and not |limtation, RAM
i s avai | abl dUHSCHRHON psioren derRHIiErCan b sHYt BB ke IRaRm(SSRIRR)S in Hstivanther
RAM ( DRAM) , e§M—H§]QI‘ onous DRAM ( SDRAM), doubl e data rate SDRAM ( DDR
SDRAM), enhanced SDRAM gESDRAl\/p, Synchl i nk DRAM ( SLDRAM), and direct
Ranbus RAM (#8RAN) . ThAESHe thsropcaring cortrd frdommatioe can ey@neeredantd basohods
i s intended ' i t [ |imted to hese and an

other sut tadt T opns Sfnpld A SHpE G Tk B Spe R TR e epe
oper at i vel y reseopll schntent @saost yodispardiotramimitons fbe triuneditifgQodthat can
generate conrtétrpol information rel a]tée%d t commn]iﬁati ons with one or
more base stHPIHENMOSENED a5 degdkednthe heacop syrgbols saniepressnthe gontrol

avoi dance r egfoesdtion IDexaBiple, baRdhOlkad: fepdri difthe BitflePtof®WhR the frequency.
i nformati on _beacon encoder 712 that can utilize beacon synbol s 10

convey cont F8F SX3HI: HREICARE bapern el 2 ingplepentsdaryent plyetiging TR FDMan
be reservedgyi : £-ar ndy L $ ' I 0
Such that drgparaic TR gslBh B OO b O e el Pl e
power for néRS.dontangpl infrirmetian japive trapgsitred s thoplucaligy ofttireconessmbule th
portion. It j i t oth sigmlarly classed devices
(e.qg., baseogfg{@%%g?%gr%h%{} %ﬁog%é%p?‘f %Oéjll q%/et?erg?ﬂ larly cl assed base
stations, s{@flhs macNowaeiirpigee Figob, pacthodiseyt d0ereaficilghtcdrostivak ass
network can.likew se bl zn% 22 power over portian aof bandw dth
reserving sUEHPIGPE £9510s H ?Efl}aﬁﬁl?é“‘o‘ﬁ’teroﬂilmqr?] GERIFERS 1 Hiugtrgted. 1 603ne
exanpl e. Thecsontyfibols At eEcRREl BFerDeRRABLSRELARA Tor s M DOREhAL € a
plurality of beacon synbols that indicate the control intformation
(e.g., by a@eEstionnAs gescried, aprionraem frangmjtters saryitizpthe, bepenn symbdlsitalt h

can conpri seq@eh bl hdern2kiof 9% Wg:g\gh Y, beacon
synbol s can‘%e eggl?'rli ned _o_verlosgﬂ%e{%?élgg%s o t%eﬁpd@%%@%@lggﬁhere t he
chosen subcan¢rérersanUbibzing Beacat sxebadf oxwontesetved pfeorenahis described, can

Addi ti onal | . J4.nf ar mat | beacon encopder. 712 can. apply
one or mor e&é‘:ﬁegﬁn@%g%{og%b%%ﬁ? ﬁléccg%ﬁl%%ce%n%aen@ccgf%cé%gt 58?)'3?01

[ 0069] Mobi | enfaenvition. ZQditistdlly| tht bedchey candrfddnsi€isd, an sRctb@bR| by donAfidg
transmitter 716 tha resigeg‘%i vel y nodul ate and_trrgnsrrit signals to,
for instancPPYHEER QPLnEEsrenghGHARHOMHY qaluging e corpasisompgastiyh
depi cted astihesholl. $€EA,InE of FOF &ﬂ%f@é&@ﬁgﬁ%olg 88 diffdredtiatel FropCone or
appreci ated that the control information definer 710, control

i nf or mat i onMERGiIsHERsdHRibezap syabmsdilihicar oxoy in enrdyxempleotiUtast a1 4
can be part 3 : r I { e Of;- ) .
100701 1 g 71 e e o o BB e bl iR
bl anki ng ondgdeasicamtansiityantel idfomatenersingdhd amegorttonalf bamfwadthp sirgn

and decodi ng..contr.ol information sent .as.beacon .s ol s over the
portions. T 135 aggttgtﬁgeﬂ?%ﬁgén Iv?ﬁté%%p%{logﬁgétgg‘fgi‘tﬁr%%%g%? (e.g., access
point, ...)[0Mi62h a reOrjevkifer8ititddnat606ecsintes, &ignahshbdls AMENS 0T
nore nobil e, devi ces 8Q4 t hr ough lurality of receive antennas 806,
and a transHPHHO8F TaBsnIfie cpn g‘? g?f?ﬁ?‘fénf}%is ragardsthe Phralifp PEDGRER Jyabols

devi ces 804fibhrRaghhsthittdr 3RS ik 220HSRER “&gﬁq thERMRELNREN B} Yaf@RutlnBIRd Ve

information fromreceive antennas 806 and is operatively assocl ated
with a deroBlirdine! Baonsyabolyenny iidicatessnird defourdionnddivianilbn the beacon

Denodul at eds3yiipol:s ficer B0 BLYZSHHH Ly e
simlar to % he pr cflcessorr des clf(fogé F o@g%\%ﬁg %9(% %Ig%éatep%dﬂ%g&h?‘fqu%d
whi ch i s cosyshed Real-SolpmpnropnBid@idnhitodsigoblesk ¢adlingy; taibd @ningeksat &dkhtso

regard, the beacon symbols can first be predicted by the error control coding technique

used. This can identify symbols that may have been interfered in transmission, in one



23 [0071] For exanple, the beacon code separator 818 can differentiate
bet ween a nunber of received beacon synbols or codewords that

i ndi cat e Gembé@bedssf Or mati on as described. Moreover, tBhersRifosets23s

i nformati on decoder 820 can decode control information received as a
plurality of beacon synbols as descri bed above. For exanple, the
control information can be sent over th& reserved portion of

bandw dth along with data from other nobile device(s). However,
utilizing tRERHESepdditonady o ereroanirglcodiag écchpigpaean ifenifpthe dgpwrideraf]
recei pt and i ; L j I

Govi cos 304 KT Lmn S ES Eh SR AR EQRLeE by « Ml A BSp M edin e
beacon encoerpdingnt’yt 608.icantor! iefoimmtionmepresentng hy thelbsieog symbolsoirt bepl e
access nechgﬁ%%%l%escribed above. Additionally, the beacon synbols
can be code al'l ow determination of a nobile device 804

transmtti nfpOsBe synbioksll asagpestatidiaat, praevirdark yithfone bhabresgeacts

al t hough depi ct.ed, .as .bei separate fromthe processor 814, it s to
be. approci alEH DI SR BEaEI i Do LR SRaans rogtnes B bendwid:f over
i nf or mat i onwHeeas GhnsBaOcondermtbimad i as@dribad A Plisci B iR iR teB2R “Ga%~be
part of the processor 814 or nultiple processors (not shown).

[0072] Fi g. 9F Shisiacacxeampriallniatbs pwsess oftrasrinina dbont & yafesmesnes ofhe
wireless co LAt | ' ' |

one o 1 o dour g eg0 P sl ABLRE s R St e B Ror L e S SRS
appr eci at edandientdagy dnterane® Gindwreniphyied teidemwife atsherifliomatdsagraiciomior om
and/ or nore n.one i evi ce rern _additional .base stations
and/ or nobi Igéer[%r et?/lg %ﬂs)arj)glg lsetr%su\lgl%tog‘ﬁ@ag i f ST 1%1‘rﬂ?)ermgef@lc%?aéh]%e from
exanpl e basercbhlitistiznthaflie, tan commbitiod of e piabebilbdigabaionketh et intbst
addi tion, i%rja to beﬁﬂﬁgreciated hat‘b?se statiop 910 and/or nobile
devi ce 950 £43d8RpICEYFIqHEI0RPE @ﬁﬁmi piegs. Infergneg fyn plsgyeferd Seepnigucs( Fi g.
4) and/ or _rrslhbggéﬁ foFt@fiposhiMigdR oLl Refls RBAEI &t bPevkeag nhd/bAd8s VaucE! €SS
conmmuni cation there between. [0073] At base station 910, traffic data
for a numbeifencgaewits iry tbaaensiraction o nefs gvantsomastionstionsasat ebolgeved o a
transmt ( TXenflah/PLBRASION b Ivnaiaot fbil IR ANCHAIDIG in RED data
stream can be transmtted over a respective antenna, at a
processor 9fedpoo patenits edé whethadhe eteatslapd dets come fibmafikioe solatahesint eam
based on a %%{ékc%lgr codi ng schene selected for that data streamto
provi de code d%%%ycfﬁo74]The coded data for each data stream can be
nul ti pl exed[00isdh pi | oAcadedifg tesinitgarapleha@enaord meGU R Yseticd bBévetan

mul ti pl exin .techniques. Additionally or alternatively, the
D1 ot " symborehds Akiners e E R PELS BYPIRIF PPPBRRbARENIE of Ipeicing
di vi si on mukdiuR eveehatidbMortions ta0sle ubliidasyofspitabd deplcex edistetddra The

pilot data is typically a known data pattérn'that is processed in a
known mannefchsmg ferdrpnpaitiirgatye gentrol information, interference or activity level of one or

more devices or base station, beacon coding schemes to utilize, identifiers to include in
the beacon coding schemes, and/or the like.

[0065] Fig. 7 is an illustration of a mobile device 700 that facilitates
transmitting control information over a plurality of beacon symbols. Mobile device 700
comprises a receiver 702 that receives a signal from, for instance, a receive antenna (not
shown), performs typical actions on (e.g., filters, amplifies, downconverts, etc.) the
received signal, and digitizes the conditioned signal to obtain samples. Receiver 702
can comprise a demodulator 704 that can demodulate received symbols and provide
them to a processor 706 for channel estimation. Processor 706 can be a processor
dedicated to analyzing information received by receiver 702 and/or generating

information for transmission by a transmitter 716, a processor that controls one or more



24 nobil e device 950 to estimate channel response. The nul ti pl exed
pil ot and coded data for each data stream can be nodul ated (e.g.,
synbol nmappedjohased on a particul ar nodul ati on schene pceago0801sR8" Y
phase-shift keying (BPSK), quadrature phase-shift keying (QPSK),

M phase-shift keying (M PSK), M quadrature anplitude nodul ation
(MQAM), etc.) selected for that data stfreamto provide nodul ation
synbol s. The data rate, ﬁ?&%{f% and nodul ati on for each data stream

can be det eFAFPRIGRESET M8 GCNE; FNEHOF 8 PFASESSST that both enalyzes infrealars or

930. [0075] Ié&@iv@%ﬂe@&ikr%@}’é@ﬂ@ﬂa&sfixﬁf)rrﬁé_‘t‘i%n ¢ iAnghis88TBy EMInk&r 716, and
provided to a TX M MO processor 920, which can further” process the

nodul ati on SIS &re(08 Mere cqrpongEpRg motik dovivo7PP.ocessor 920 t hen

i des NT | at | - ' TMIR) 922
i ough 022"0Fh var i Qo8XEags: oRERTRd ol HoARRELE S MR Pe”

bcanf or mi ngomedtghtscauplet hepwyeshal 76 ofid thhecadatoae dits edrestraanditied, rededved

antenna fromwhigh the s | ei trapsmtted. 076] Each
transmitter H%tﬁ’szo 'E'%tf({?erglya%ﬁgo ﬁ‘f%&@g 55%‘118'37[@’?%3@5?0?53@ ‘%@?ﬂf@%yzg‘ﬁ’é‘é% to
provi de oneagt/onbtetfe@ned @@nsthJR S ati@idlafedrtd Be hissabdEfah@A Spdvr Gate, or
anplifies, filters, and upconverts) the analog signals to provide a

modul at ed s HiriaF @diapupiber soirble infAkmAtion fy Fsbvaing ardamalm depammecating
Further, NTymmgutiahed Sia0) 508 éa@mdaiﬁaﬁaiﬁls%g&@F,r%to%ak%%na/hf Qgﬁi}m%g 2t are

transmtted from NT antennas 924a through 924t, respectiv

[ 0077] At nobisPeaige witbesthBgingtand/or nalimnd & chetnehieinl pariamaiagrvased, eapacity
recei ved bybﬂgdaé?égnnas 952a t hrough 952r and the received signal
from each antenna ™52 is provided to a respective recei ver (RCVR)
954a t hr ough083Ur. Eak kvill be eppreviat@bihatchadits storge.ge ngmorf T0) desribed

amplifies, and. downconverts). a respective, sjgnal, digitiz h
SaPui U] on s Re e BF B Ko Rt TadrtRP B ot Bla e Sty st b€ BB bithe
sanpl es to pslanliedad Bors@ltiRSROREHyN By WHCH i MBeaticy BiDhot StdiRas, nbARTAIAN

RX data processor 960 can receive and@pr ocess the NR received synbol
streanms froMCRIRLY ERdnsladesreaboniy aEERTOIR AMp Fegrannallic REOM (RRYM),

processi ng tREMRAIAUSoHBmPLEN! M@Pﬁ@ﬁ/{)?@l&&ﬂsaﬂgﬁé e%le ?RWE@E&’@M? g’éa

processor 960 can denbdul ate, deinterleave, an code each detec
synbol st r eflashtmemeyovetatilhmemprfoeh incliule ganfdom ackrss detmanstRASdimwiiithe

processL 09, W B bR FERSEI B0l AT BB BN

st ati on 910available in many forms such as synchronous RAM (SRAM), dynamic RAM (DRAM),
synchronous DRAM (SDRAM), double data rate SDRAM (DDR SDRAM), enhanced
SDRAM (ESDRAM), Synchlink DRAM (SLDRAM), and direct Rambus RAM
(DRRAM). The memory 708 of the subject systems and methods is intended to

comprise, without being limited to, these and any other suitable types of memory.
[0068] Processor 706 can further be operatively coupled to a control information
definer 710 that can generate control information related to communications with one or
more base stations or other access points (e.g., interference avoidance request, SNR,
CQl, and/or the like) and a control information beacon encoder 712 that can utilize
beacon symbols to convey control information. For example, a portion of bandwidth
can be reserved, in one example, for transmitting control information such that disparate
mobile devices in the wireless network blank power for non-control information
transmissions over the reserved portion. It is to be appreciated that other similarly
classed devices (e.g., base stations, or more specifically, similarly classed base stations,

such as macro and pico, or portions thereof) of a wireless network can likewise blank



25 [0079] A processor 970 can periodically determ ne which precoding
matrix to utilize as discussed above. Further, processor 970 can
formul at e o eeweess®m | | Nk message conprising a matri x i paexspostison
and a rank val ue portion. [0080] The reverse |ink nessage can conprise
various types of information regarding the communication |ink and/or
the received data stream The reverse |#hk nmessage can be processed
by a TX data processor .938 mhicqhalso,reggjves traffic data for a

nunber of dBPECSYPERRRP} BiRRgdKtiuresEting 1hder rafsealfing erpiiglmfprmation;

nodul at or  988s isearehetckONpE. Mie EarARS kRS Sadeh Eltb@YTN? IRtencaRd:
transmtted back to base station 910. [0081] At basc station 910, the

nodul at ed sPRFAINEOFGeacAnFyBIbPS thpd indicategbe coptiol inferaiatieni(asy. byrit lesatian in
924, conditj eqel : . 940,
and processid By U CHERYRKHE She RTINS ShEhutiBo PRERAVL AL Bt
message tr afREEM syabdly andthielbeacde vimbol9 & beFdefindrbover prtoeeissaf HR30FRNIN
process the ract ed. nessage t o determ.ne. whic recodi ng .natrix to
use for deté nﬁ#?ﬁ%“?ﬁ%‘%%%nﬁgﬁﬁFﬁac V@ﬂ&f&ﬂfégﬁgfﬁﬁggggg@Pg 930 and
970 can di r adtitipgally, thecoimidl difproeeion Geavdh encodiNAQean efiily pnORar@t kagr at
e 950, respectively. Respective

base station 910 and bil e devi,

pr ocessors 9§Bmgﬁﬁﬂ@¥g3@&#5ﬁ@£%§§8&#§?§d with menory 932 and 972 that
store progrgegpdes andbittadRiccP0OSES BRhS: R3PrRatd Adf£amalag perform
conputations to derive frequency and inpul sé response estinates for

the uplink BARFTHGW!P Hiet reseespieely impdiipte 00 0BBINNE sigral o, foe inghades; s bassd
that the embogl TendRe AL PG, DR o deg%téd%lbgﬁg%o%gat% f}omgacgwar e,
softvvare, f|rrrware, m eware, m crocode, "or any C I natl on er eof
For a har dwaroeessenglOémie isttabe epyredifted {hnvihe ssitrd indmintagion defiree710, control

circui s (AS ey B ineaRg AP st ot Bappoayigf PLATe g pat o
processi ng dewreessof DBRRMItPE pecasvRth& shegh)c devices (PLDs), field
T & o O 3 e SO et Sanksrgnec
to perfor m hf@ohdBTrhh SR HI8REFdd TS eIARE Eih orm PorPan@ QERI AL dofRolt her eof
information sent as beacon symbols over the portions. The system 800 comprises a
base station 802 (e.g., access point, ...) with a receiver 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
operatively associated with a demodulator 812 that demodulates received information.
Demodulated symbols are analyzed by a processor 814 that can be similar to the
processor described above with regard to Fig, 7, and which is coupled to a memory 816
that stores information related to estimating a signal (e.g., pilot) strength and/or
interference strength, data to be transmitted to or received from mobile device(s) 804 (or
a disparate base station (not shown)), and/or any other suitable information related to
performing the various actions and functions set forth herein. Processor 814 is further
coupled to a beacon code separator 818 that differentiate a number of beacon symbols
or codewords received over a reserved segment of bandwidth reserved for transmitting
control information and a control information decoder 820 that can decode the control

information from the differentiated beacon symbols/codewords.



[ 0084] When t he enbodi nents are inplenented in software, firmare,

m ddl eware or m crocode, program code or code segnents, they can be
stored i n wonowmohssset r eadabl e medi um such as a st or age rcenEoseNis23sA
code segnent can represent a procedure, a function, a subprogram a
program a routine, a subroutine, a nodule, a software package, a
cl ass, or any conbi nation of instructiofhs, data structures, or

program st a ode t can be cou ot her code
segment or illﬁﬁg har dVFEERPIF g‘HE Bea’ﬁ §F%at§rn§§gc?ﬁ“fi Lngiptg etween a
i nf or mat i onpulBérdS r@eFYlBEicsn sﬁﬂfo@d@tc@ﬂéﬁor@g thiBABEMe Qﬁﬂﬁo‘?ﬂif&‘manon as
I nforniation, argunments, paraneters, data, etc. can be passed

f or war ded, describeth dYiprep v, the P%’&Obﬁiﬁorgﬁtl?lh@ﬂcédﬁegéﬂ gar} ‘#@P 0ﬁ§0frre nor y
sharing, MesFenfBRRRENG] of OHARLRANYADN sPEDMRLLILARTTLER P ol
e techn escrr

[ 0085] For a software i nplenentation, I ques
can be i npl érwemoeniel infotthatipndan érsse(neog:r theprem‘eedmwmp off bamhmcbthslongrvdthso

on) that pe ram_ t n eserib rrein. The software codes
cah be- st or Seor ol bbb aPRS(EE SEietE wiPhfE B steS el RSl Ry
unit can beprdﬁjpﬂ)lh@mftbecbewfﬁlhedaimbﬁlt{hﬁ@@@%&iﬁg oPthe @uilit®y frefbmiadioh B€mobile

processor, i,n whi e it can Qe conmmunicatively coupled to the
pr ocessor vid§V1?Fé‘r886 B@“Er@’éﬂ%e rﬁ%er‘feg RGO SSFVE %’ T Fppsmiftiygdegopr epcoded

reference t @orftto infdhatibh hitSrddin@tising tife Iﬁﬁiﬁb%@béﬁ@@@lcéﬂlﬁfstﬁ REdrivel @E@v’%
receiving control information in a wrel ess network. For exanple

syst em 1000Ad4Hiopgls;. dhe bsaconsgmbolp san hegorgd i allprveirpiagtonsela mohile
mobi | e devi 9§v1c€?§(ﬁl tra (llj'rgmi dRe pﬁn@o@%)isetﬁk&ﬂ)%g pl:elaf%h%@y ?ﬁﬁ%@r&?&oalrh%u

represented as inclu |ng uncti ona can Ghet Ioon
bl ocks t hat depgrésering gpoiicdros thopleensnt &d, bys @ bprpeesistod ;hasthfaﬁammoe,

or conbi nati.0 ereo . Sl r re). .S 0

| ogi cal group(ri%ngpdfﬁtﬁrzélé (L,Hf?rgﬁyg%g%?ﬁg‘?{yegéb &%1};.)3{18@53?% %ﬁ

conj unct i onmddakator 882 emde, pah@@t}&qirocgsgauplm@ h0l0Ble padtessB e (Hotehewn).

el ectrical m)r],g nent or receivi n?g ]g pl. u[al ity of tones cona)rr sing a
reserved coft¥sl seg 9 sheo an e drisiess cqnpauteation AY¢ua% etfitence
can conpri sq;iRidd wnﬁhﬁﬂié/atf@ﬁ 3604 SYITERYichs 61{eadﬁ§é@t5t{0%®1@'fanéy 3156‘ ﬁbﬁle%%@i%@
over one or nore OFDM synbols. Further, |ogical tgroupl n can

conpri se an%8 & shecdbrevsmpBaEatersibis tolbe artireriated thalrsystom 9 C@Ihewlude
reserved copffOfhas 8%@@ stat@% rARURT MRt <ant1 Otlléal?lgl?lie WGicR ev@t?e%g% g&gﬁonai base

sequence transmtted over e reserve contr segment
exanpl e, a stedersmndbor mgbldi@dﬁvmes carbechbsisiatii einfilnequiffegnt foome sxdntple

convey data,_su h a for Lon.., | ne .ex | e,...an OFDM
confi gur at i SK°¢ atlo%g {E%‘gl %{Erc%wtcﬁ %?S?EI@H%SE’%&H&W?% 11§ toy to pe

col l ection G}f)pretﬁﬁtkd glumaSe M%l)@%@ﬂoﬁmo&ﬂ@ddm %ea@m&nﬁymm?st&h@
transmtted ver t| on of subcarrijers of The

subcarrier PO | » PrasRles (B gy 4) apd(oganethagls {F‘g% ﬁrgy@ﬁ‘tr ibed Bcingter

exanpl e). MPefcﬁRM@'wrre e@sgédiﬁhurgéa‘?déﬁ'tm:@e@&@e’encan conprise an el ectrical
conponent for interpreting control information represented by the

beacon codel®ddlience ADBEe stainns? 1 0atative dete dorcdnumbse oty steghms is provided
| nformat i on 5630 B SRS D biiSaaanE SRk BPSEL LAY 8 hased at

| east in part on the tones se ecte eacon sy hin the
frequency. Aduiilé,cadl daj steyatcenbd 0OGNTE dvach wdgeciveranamy. TOdtd hat

rele'[eg![ PIS C;PS%{O%%%%ﬁ t{n%qatse 6 elsjte{nQQntLHQa%gsi B0 BrafR ot sﬁ%aenq baseé ona
particular coding scheme selected for that data stream to provide coded data.
[0074] The coded data for each data stream can be multiplexed with pilot data
using orthogonal frequency division multiplexing (OFDM) techniques. Additionally or
alternatively, the pilot symbols can be frequency division multiplexed (FDM), time
division multiplexed (TDM), or code division multiplexed (CDM). The pilot data is

typically a known data pattern that is processed in a known manner and can be used at



27 1004, 1006, and 1008. Wil e shown as being external to nenory
1010, it is to be understood that one or nore of electrical

conponent wa 0@4/0645806, and 1008 can exist w thin menoryctkehosnrs2is
[0087] Turning to Fig. 11, illustrated is a system 1100 t hat

comuni cates control information over beacon synbols in wreless

net wor ks. System 1100 can reside wthi % base station, nobile
device, etc., . for in nce.. As depicted, system 1100 i ngcl udes

functi onal B’IOBH?gevt“ﬁg;{Sﬁé%FFtW@bcr Cglggi}ﬁ? S i&%mﬁé‘@&éﬁ‘%ﬁ%@%ﬁpdﬁd data
processor, sifehiibda6: stREmGanbé Ratiklerd ghgr 8@fbol &aﬂped? bAsEdWRE BarticudiSt em
1100 includes a | ogical ?rouplng 1102 of electrical conponents that

facilitate BOAHARITRPERY ahdirshrhase-shiftksymgtBBRK). ubsiretare phrsowbifhg

1102 can in | ectikeal: I 3 i.ni , .
cont ror segRen S S R O el AL B Rl

i nf or mat i on(MsQ&Me, ase.) sebrceedfertbardatystrooh o fro@idle ndelategsyalio)s. &khe data
ment i oned, GaD

t ion,of  frequenc er .a por.tion.of
time in a gl véﬁgﬁb%g?%ngr(@? H%foéﬁacgéiﬁmbse e%%ﬁ?rf %%(g%?mbrfed%y Instructions
non- cont i gupasormad dr panidedby plooessgiozen tine franmes. Moreover,

subst anti al | simJar wireless deyices in a wirel ess network
(e.g. , _m)bwbggidev! cer%t)e,m?fglaéwﬁé?rflp‘gﬁ}l sy oy streai ca beko gkl te 8tk ol
i nfor mat i onMINAMEFE&ESHI00RNER Barf RREE\HRELEORE HRHuIBESH S RIbolsQe. 2., for
facilitate transmtting control information free from’interfeérence.

Mor eover, | BEPE gk MibiCherosesen Sefl themmpee idrs Nnmaslubision pxralbol siseamesrie it
for encodi ngaldenaoniiok) dRLARERLL 05 oh BBl ddie 1850700 FUIRA) S

form ng a beacon codeword 110 is regard, eacon codewo
can repr eseh?0 aipbcchmmfamingveightatd tha symbolpokthe daaptreymstané td the gutemay
tones chosep far,.t;he beacgn synbols within the avail abl e bandw dth
(e.g., wt hpr(rnélsvﬁhel%}f%F(%yqlﬁ(gdﬁé%%t)rm&% e|dndi cate information as
descri bed pp@7sous! y.EsRtaiahsnairied 922 rec@bredl @SCirobsshs atrbe&RE APNBE sG8din
i ncl ude apployi n% error control coda}l n%ndtﬁ{}LaCi litate redundancF for
more rel i ablPeP"ABEDERTIY BATE T B L AN RPEIRIPditipRfrgarmgh el ifigs1102
can conpri sgn@ipcBhRekythé @ﬁal@@i?ﬁ&qﬁ brdvide 4 HhaRsmd éi%rﬁig s%iﬁﬁlqulac on

c e

codeword over the reserved control Segnent. Thus, e devices can
transnmit coRtpsalssiarfaeie MIMQ vhannelh FughsreNpoedilead signdafiemitansmitsisng

a multiple Mﬁ : S Lt 'fﬁpﬁr _ n
synbol s or go Z\ﬁ/\%}l%lg Al Y itﬁﬂ%ﬂg@??{o@%%%ﬁ%gzhégh nc4ﬁg€sp§cqﬁg@br y
1110 that r&0dVhs i nsAtmelileaigsict 850, thegcmbiniigd inodotaicdniznals aratatied by

with electrical co ents 4, 06, and 11 Wi | e shown .as being
ot o el t oV kansFI RSt P &and bR Heneie s TR et En gy
conponent s fb@#led blDGspeatick dEer (ROVRY DS4a thidubh D54¥e Faglreddid) 954 28
10088] What has,. been descri bed gbove i ncl udes exanpl es of one or nore

embodi ment sCONHoS (e-gy filicss; prgliliphy pndlpsaicppieTiphn RERCEH T ens), digjtizes the
concei vabl ec&RRnb@ i ihrotBERARSES ancpﬁmﬁatﬂw&@éegaie%ﬁmpfegt HHRAS8S
r

of describing the aforenentioned enbodi ments, but one of ordinary
skill in theorEsponging recetyghi abohteamany further comnbi nations and
pernut ati ongg9g; vari ouspr&odi i bl a. pnal v, the
descri bed e@ood]i ments are 1 nt éé\%g%ﬁ?gé ga#grggei%e %nﬁlprégégsﬁﬁgwgeféﬁ%ns,
modi fi cat i ospentahdresamsifem nsctiat 95abisetvbn hipartithler iepdivarpraxndingcope of

t he appende l.ai ns.  Furthernmore,, to.t exte hat t he m

"i ncl udes" %gﬁnd%ueegg PR c{et]ﬁrerde&eﬁtgd dsé’i%c’r %’&aﬁ‘é‘sg}ﬁ ailgﬂceﬁor%)ﬁéc?ﬂ ai ns,
such term i gerhothubing eeintelebe, Anticletsdeach detetdiBgRDO] Sichinlt@fecher tardres m
"conpri sing" gfﬂr"co rising’ is i nt,er%r et.ed when enpl gyed as a
transiti onafleii dhs Glastiersy hhe pegesting bRaf e PoesRpIEO THEOMNRERTDI
ARE AS FOLL{iMBerformed by TX MIMO processor 920 and TX data processor 914 at base station

910.



1. Anethod that facilitates conmunicating control information in
wirel ess networks, including: receiving a plurality of tones

i ncl udi ng veocem@sased control segnent; decodi ng trag/Use®eNARSE
control segnment to infer at |east one beacon code sequence
transmtted over the reserved control segnment; and

interpreting control information represehted by the beacon code

sequence, n the,control .information provides feedback for .
control | i nﬁ@” nmuni é&’f?%?f%%% ?‘?Elpe?%cbﬁqﬁﬁ'@r@tefiﬂlnﬁ “@“&Pg‘%ﬁqﬂgﬁ’ﬁ matrix to
comuni cat i @filize as discusseabolBeFifieAGtoREsof YA dhnFornhilbdtt B edvetsd tihk tHeBlge

determ ning the_ heacon caode sequence froma plurality of beacon
synmbol s whe FRPPHRAGREAEH BIFFHASITONAE arkifelueingdiont | east in part by

conparing a r of JEiEmadk GAGRR :
estimated i E?esr er encgﬁljieroeg({arstlhr esﬁg?ég%np v%?{@%eﬁerﬁe?ﬁ’ofﬂﬁgyo%l aim

1 or 2, furtagerdingibe aethmynigitiondinkani/at thagecetved bata storrne ole reeredinke
fromone or | } 0 ode. _sequences.

4 “The et niRoaEe SRt al it oh 31t $REPRERSE D S0 Ee  BREES, ot det
di ff erenti afed funber ofiataditepas bl atlareoeaice 986, heaintitediodems @ AAteNISes
based at least,.in rt on.gne re or control coding schene
used to enc Bﬁgitﬂ%gg g& grewgga 89 ‘L%ig{'?@ﬁ% gg ‘{in?ildttﬁé‘srmﬁ% g’?‘%tt% 89‘93 SELep 5%91
beacon code [®BYLENCESAL basc station $L0, ﬂ&h%daata&@%i@ms%ai bl IREBEN adehe
beacon code sequences are scranbl ed based at 1east in part on an

i dentifier FRFXEERY prferiap E&heprditancd bireseiver Rhalcpedelsied bpdalemodulator
sequences ob4@ ah@pRRLssEPhy § AR HBAGORGP9%> ﬁ)ﬁ&(&}ggﬁﬁéreverﬁe link mesg%gielgg

met hod of claim4, wherei'n the error contro ing schemes In

Reed- Sol onp#aewditerhbswblitredsyice 868.0F withien padcessotPF{ocas phenmshe bltacted

codi ng sche . d{ or_turhbo .codi schenes. . 7. The hod of
o a ma.  wnarael RO RS R e ot if Seffortine
conpari ng awp@wst or phase of beacon synbols within the beacon code

sequence to of bgacon s ols within at | east one of the

di sparately {Mégti ved DEECHH® %gg@ds%’{ GahdiEet Ee'g" control, GOOTGIRAICHAIREY of

any precedi Bg.)ebakfion Mbesaitdiohde0 Rhdiabild devRE 050NESeEiBlAl RbfcARE OF

nore subcarriers of one or nore OFDM synbol s.
processors 930 and 970 can be associated with memory 932 and 972 that store program
codes and data. Processors 930 and 970 can also perform computations to derive
frequency and impulse response estimates for the uplink and downlink, respectively.
[0083] 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,
[0084] 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



30 9. The nethod of any preceding claim wherein the control
information relates to an interference avoi dance request.

10. A wi r evozsmessBLNI cat i ons apparatus, including: at Hegasbeodnss2ss
processor configured to: receive a plurality of tones including a
reserved control segnent; infer at |east one beacon code sequence
transmtted over the reserved control s@@nent; and determ ne

| i nf tion t ed t he. i nferred bgacon code sequence,
Wherei n t he TROREKGTeFRP5PRRCEGRYB! YT 5 1Y GEBREAL: o RELBRER G T HEF TS

conmuni cat i eAmeHBRN@NtehSS AtoERation, AgSHERE PH@MetcED AR NC 3l B pas@iad a
menory coupled to the at | east one processor. 11.The w reless

comuni cat i §PRVaEisher AepEniged viing sAyUitakipBewsinglpding memerysthapg message
processor i%aﬁg&ggg&lﬁgﬁggggﬁ@gkgﬁhﬁﬁ%ﬁ%hggg beacon code sequence

froma plurality of beacon synbols and the beacon synbols are
i dentified #8085kast i¥Yorngasottwaie implepeeniation, dhqrosheique$ desaebairhendn eandfe

the beacon ?%Efgﬁkrﬁec?@rgth LGRS té?:[ ﬁgcédﬂxt-e%,%%u%ﬂﬁ%n& S (Z)in)ttgz{’t%gxt}c?rlmdthe
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.
[0089] With reference to Fig. 10, illustrated is a system 1000 that facilitates
receiving control information in a wireless network. 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 receiving a plurality of tones comprising a reserved
control segment 1004. For example, the beacon code sequence can comprise a plurality
beacon symbols transmitted at various tones over one or more OFDM symbols.
Further, logical grouping 1002 can comprise an electrical component for decoding a
portion of the reserved control segment to determine at least one beacon code sequence
transmitted over the reserved control segment 1006. For exarmple, a transmitting device
can choose the frequency tones to convey data, such as control information. In one
example, an OFDM configuration can be used where the portion of bandwidth is a
collection of contiguous OFDM symbols, and the beacon symbols are transmitted over a
fraction of subcarriers of the OFDM symbols. The subcarrier position can indicate data
(as a bit representation, for example). Moreover, logical grouping 1002 can comprise
an electrical component for interpreting control information represented by the beacon
code sequence 1008. Thus, as mentioned, the control information can be encoded in the
sequence of beacon symbols based at least in part on the tones selected for the beacon
symbols within the frequency. Additionally, system 1000 can include a memory 1010

that retains instructions for executing functions associated with electrical components



12. The wirel ess communi cati ons apparatus of claim10 or Il, wherein
the at | east one processor is further configured to differentiate the
beacon codvog@gierizie from one or nore di sparately recepcedshrsommnss
code sequences. 13. The wi rel ess comuni cati ons apparat us of
claim12, wherein the beacon code sequepce is differentiated fromthe
di sparately received beacon code sequen es based at least in part on

one or nore sche ed to encod he. be con
code s equenclzgéde\?l Wg p% WP 3%: fffgﬁé?)ﬂ’e%%fbs@q‘ﬁ ésrfe
14. The wir eh@esodmrrmme efinb eIt e&p@ﬁaladouﬁao@ént:ci 4 MOb8, andh@0Lkah éxlib@

beacon code aﬁgtences e scranbl ed based at |east in part on an
i dentifier Remery 1 Qespectlve source of the beacon code

sequences O[oshe W I et gss: @&Figu!['i (ﬂ"Msh‘Qﬂe& @‘%‘ﬂ’eﬁfﬂ%ﬂtha‘tco unicakds The
Wi rel ess conmmuni cati ons apparat us of claim wherein the error

control codP%ﬁK%eﬁ@ﬁﬁ@Oﬁﬁﬁﬂ@é@ORéEEUQ%HUﬂWﬁﬂe@dm@@ms@hémm§100Cm1mmde
convol ution @Jlthﬁloadéagegst%%ﬁe %gﬁﬁer%v?c%ketg Og)lr ﬂ%tﬁlg@ efgr? C<l; %c%&id en% Wdﬁo

codi ng sche ef ess "contuini C apparatus of
claim 10, mh@h@ﬂmﬁMMﬂnm]Mndﬁnhﬂcafmpmm&&ﬁn&h&ﬁ&m@hn&u%dhyamﬁKS&Of one

nore OFDM ess. ¢ catiqQn
g[)par atus f 5(#%%&6%% ﬁ?%%}fl‘%(f’?él thyretiee: %Hffl%f?%t %@ﬁ:n} hlq(%nm%?‘iﬁé §tl?€é‘f rks,
i ncl udi ng: pEapsgflon2 dsfeﬁ@mdangmq)o@bmg fHat fa¥iliedc sMAgni btk e Rdatral
reserved control means for decodlng a portion of the

reserved coHY ?YH}““E%SB%‘EM gougBedl i fd iagludesmalecyiral Wﬁmcf@fd@ﬁmﬂg a
sequence traRskd {REoPiBinehR arp%ﬁ%\&@awatﬁ%r SRRAL %ofﬁﬁglr]infobe rmation

means for interpreting control "I nformation represente acon
code sequengeonogtiarst beaciesyedioly 04i ihosagatchons Ipt:lmmld@%li mem for

control i ngg&ngﬁ) Hﬂi‘éﬁu@ﬁé}»’ S & P&Jﬁ&? be fiG8 QU & Gerl fhn i UQ SAHUELN ve

conmuni cat |
contiguous or non-contiguous, and can vary for given time frames. Moreover,

substantially all similar wireless devices in a wireless network (e.g., mobile devices), or
a portion thereof, can blank non-control information transmission on the reserved
control segment to facilitate transmitting control information free from interference.
Moreover, logical grouping 1102 can include an electrical component for encoding the
control information as a plurality of beacon symbols forming a beacon codeword 1106.
In this regard, the beacon codeword can represent the control information; in one
example, the frequency tones chosen for the beacon symbols within the available
bandwidth (e.g., with respect to frequency) can indicate information as described
previously. Additionally, as described, the encoding can include applying error control
coding to facilitate redundancy for more reliable decoding and prediction. Further,
logical grouping 1102 can comprise an electrical component for transmitting the beacon
codeword over the reserved control segment. Thus, the devices can transmit control
information over the same portion of bandwidth using a multiple access scheme, such as
transmitting as disparate beacon symbols or codewords. Additionally, system 1100 can
include a memory 1110 that retains instructions for executing functions associated with
electrical components 1104, 1106, and 1108. While shown as being external to memory
1110, it is to be understood that electrical components 1104, 1106, and 1108 can exist

within memory 1110,



18. The wi rel ess comuni cations apparatus of claim 17, further

i ncl udi ng neans for determ ning the beacon code sequence froma
plurality ‘W€ 2866581 synbol s where the beacon synbol s arreTiusessifizsd
at least in part by conparing a power of one or nore of the beacon
synbols and an estimated interference t?%a.threshold. 19.
The wirel ess communi cati ons apparatus of” claim 17, further including
means for di enti a;) b n,cpde .s ence f.romone or nore
disparately{é%ﬁgived %g%%%%%g%légégﬁﬂgﬁﬁgémﬁuesmmnmb%éﬂxﬁﬂ%mﬂﬁreless
comuni cat i emdodippatsaltis of towrteanon pbSsiblakedatribe frerviveacivibadebination
sequence i s iffereqtiate 5ron1t%e di s arF%%Iy.re&§i¥ed beacon code
sequences b&5EHMRHReRE gxmethndologies f9p pyReses I desriebing thg pIEERTIIBNSG odi ng

schenes usedmbedigiReQAR biCoNRHGR) sRRCR IFRAFHUSHER SRR nthn§ BALRE €l Y
recei ved beacon, code sequences. 21. The wirel ess

comuni cat i 6AELRRHEE e BerBNtaEipRg o vagousfrehodimentsase pesaibln Avselingly, the

sequences aligschibtAdRRndRS S irﬁéﬁd'e:@ ﬁ?ér%ﬁrgcepﬂirshcl?ﬁte%iohg %diiﬁfja%?shagd

related to a respective source of the beacon code sequénces or

Wi rel ess coivfigiionathiroid vafpethaspist and scope of th@dperided clsime| Rsthermore, to
conmmuni cat i gns [ of..claim.19, wherein djifferentiating.is
based at Iega}%tex%ﬁpﬁgﬁlggeﬁm cglﬁ%%ﬁ ﬁ%u%‘?dﬁ% ”}erg}e c{g%&g&é&}grlﬁgg@gﬁhe
synbol s wi t biaimg, bechheacsrinteatle tsBginehsiee i mbdder SifnilbeacRNEN MbOl s
within at |gast one,of .the disparatel ecei vec{ beacon code .
sequences. COMPIISING” 3% COPPLISIRE @I‘%@Q’T%M?ﬂ CBRIPYsHs 3 payUangswerd in gy
one of claigrim/7 to 22, wherein the plurality of tones relate to
subcarriers of one or nore OFDM synbols. 24. A conputer program
product, including: a computer-readabl e nediumincluding: 32

code for causing at | east one conputer to receive a plurality of
tones including a reserved control segnent; code for causing
the at | east one conputer to infer at | east one beacon code seguence
transmtted over the reserved control segnent; and



code for causing the at |east one conputer to determ ne control
information represented by the inferred beacon code sequence, wherein
the control information provides feedlgack for controlling a

comuni cati on channel resource in a subsequent communi cati on.

25. The conput er program product of claim?24, the conputer-readable
nedi um fﬂﬁ?bf"Wﬁgﬁﬁgﬁﬁ‘& BB ENYBNTKNAREASRQALIQWBeast one conput er
to infer the beacon code sequence froma plurality of beacon synbols
where the beacon synbols are identified at least in part by conparing
a power of ofe or AMised et feqiitatrramsnnisafng sangoldrfarmsonsi tingats eghworks,
interferigmeghgto a threshold. 26. A nethod for transmtting control
information in MjreIFsg nftmotkf,.including: defining a reserved
control segnmeft A& BBV O GRS YRR AT PUrP! 8%H¢m t ti ng control

i nf ormati on dscodingtheresarvxeod@aegiers e 5 |easvi@rbeicdn £d1e seaOMEd ®hnsmitted
'”for”aQRQQmHQQK:9&%&&%&9&%9§mfpr controlling a comunication channel
resource I n a subsequent” cofmruni cati on; encodi ng the contro

i nfor mat i on dyerpretiiggendiol infpradtioh epceamted Yyrbo bsicdnandd saguesee peaEOhe control

d I;SO O T .c .a 8] Fi m allgn channet re tl'I?)El as uerg
Coonor gt 80831k R ISR BT ALE SEELYES

control segnent. . arm
i ncl udi F"EPHEAPTG transm ssion of other data over the reserved
segnent . 28. The nmethod of claim 27, wherein a portion of

rel ated devices bl ank transmi ssion over the reserved segment to
mtigate int &r f er Effgaethod of claim 1, fupther inphudingrdetéroiningfthedieaions 28 sequines feinn a

sel ect ed plur2ELEBEM ot GRBolE Rher€AE Beagdcn s?lrgfo]aodryilﬁérléiiﬁ&y at st %eﬁft(rgg Foﬁ%qpx?gl D

relates to a_portion of a codeword t i ncludes the con
i nf or matPP of one or more of the beagpisymag g apsstimalyd Biseferance ¢ athiwgholls t o 29,
further including encoding the beacon code sequence utilizing an

error control, code, to pr,ovide re anc f the beacon code sequence.
|3. ?he method o¥cla|m i org,%r%er mglmgng digerentiating the beacon code d

sequence from one or more disparately received beacon code sequences.

4, The method of claim 3, wherein the beacon code sequence is differentiated from the
disparately received beacon code sequences based at least in part on one or more error control coding
schemes used to encode the beacon code sequence and the disparately received beacon code

sequences,

5. The method of claim 4, wherein the beacon code sequences are scrambled based at

least in part on an identifier related to a respective source of the beacon code sequences or a target for

the beacon code sequences.

6. The method of claim 4, wherein the error control coding schemes include Reed-

Solomon coding schemes, convolutional coding schemes, block coding schemes, and/or turbo coding

schemes.

7. The method of claim 3, wherein differentiating is based at least in part on comparing a
power or phase of beacon symbols within the beacon code sequence to that of beacon symbols within

at least one of the disparately received beacon code sequences.

8. The method of any preceding claim, wherein the plurality of tones relate to one or

more subcarriers of one or more OFDM symbols.



31. The nethod of claim 30, wherein the error control code is
scranbl ed based on an associated identifier to allow for unique

I dentification of the beacon code seqsgnce. 33 32. The

met hod of any one of clainms 26 to 31, wherein thﬁbpﬁrtiog ?L ]
bandwi dth is divided into a plurality of O-DM synbols an e beacon
synbol s formithg t H& BeHeb aﬁygla@e%‘%ﬂ%ﬁc‘éheaﬁ"éth? poialrinfenmadongplates to an
subcar ri aterfatnee adlidafde ridaest.pl ural ity of OFDM synbol s. ~ 33. The
met hod of any one of clainms 26 to 32, wherein the control information
relates to requesting blanking froma disparate transmtting device
on a di spar atld. porA wieskesofontam@wiods dpparatus, inciludi_nélfl. The net hoFI ?f atny
one of clains 0 .33, wherein.the control information relates to a
request to avaélégﬂ%’“ﬁtpéocfsé?recﬂ%f%f“edEO‘ 35. A wireless comunications
appar at us, i ncl udirgrgive ampludalica of tomn dncjpdiog essoved cambl guhed to: define a

reserved cont; rdion of bandwi dth for transmtting
one or nore Hé{gtaé%g‘g%?cgﬁ ?%B?eg%%ﬁ ﬁraﬁ’amlg%(ﬁfvrem‘e ﬁcﬁf%&f‘?ﬂ‘%r?'&?ﬁm%é‘ ei n
the control idseurinetonton inferovticiesprdserdidadic iffaredbeandr @li¢ seggenée, wherein the
communi Cahi: Q&2 ' t _comyunication: encode
t he contr&gilr&imnnf or rlnatteb:r %’E\Qggg&g)gcgilfgﬁg fofn &23? gﬁ’ﬁ%&%ﬁonsc;bﬁ%%llr?o‘fr&er'Pn‘ang a
beacon C@E@mp@pmmunication; and

a memory coupled to the at least one processor.

11 The wireless communications apparatus of claim 10, wherein the at least one
processor is further configured to infer the beacon code sequence from a plurality of beacon symbols
and the beacon symbols are identified at least in part by comparing a power of one or more of the

beacon symbols and an estimated interference to a threshold,

12, The wireless communications apparatus of claim 10 or 1, wherein the at least one
processor is further configured to differentiate the beacon code sequence from one or more disparately

received beacon code sequences.

13. The wireless communications apparatus of claim 12, wherein the beacon code
sequence is differentiated from the disparately received beacon code sequences based at least in part
on one or more error control coding schemes used to encode the beacon code sequence and the

disparately received beacon code sequences.

14, The wireless communications apparatus of claim 13, wherein the beacon code
sequences are scrambled based at least in part on an identifier related to a respective source of the

beacon code sequences or the wireless communications apparatus.

15, The wireless communications apparatus of claim 13, wherein the error contro] coding
schemes include Reed-Solomon coding schemes, convolutional coding schemes, block coding

schemes, and/or turbo coding schemes.

16. The wireless communications apparatus of claim 10, wherein the plurality of tones

relate to subcarriers of one or more OFDM symbols.



and transmt the beacon codeword over the reserved control segnent;
and a nenory coupled to the at | east one processor. 36. The
W rel ess communi cati ons apparatus of 3l aim 35, wherein the at |east
one processor is further configured to blank transm ssion of other
data over the reserved segnent. 37. The wirel ess

communi cat i orld:- apparigiesicommueirations apsratygferceinmugicatiog ¢intiel igfbrmmagdret ed
devi ces ‘hl-e@dgé(n&‘,{r@ﬂsm]ﬁ(ﬁﬁ n over the reserved segnent to mtigate

i nterference. The wi rel ess conmuni cati ons appar at us of
any one of cﬂﬁ?ﬁﬁmgﬁmﬁwgSPMNWﬁéV€WW’ﬁmyéwédﬁéaﬂhP@ﬁU€ﬁéﬁmtone f or

each of t he pﬁeﬂrﬁs&bﬂd&bﬁdﬁ&a?@ﬂ&%ftl&)f%@@écﬁcoﬁﬁh@égﬁénttt@de?errﬁﬂé Iu'lé%E\ oﬁé bedcon
codemord i ncl udes the contro] infornation.

wirel ess %Wﬂ‘feéréﬁmdtﬁg OX g reEnied GRtrol SREEHENEE I ai s 35 to 38
wherein the axiearhsefasttenpm&ngafoﬁmﬂmmaﬁo‘a répediséniediby €@ BédcGHdolesel @n@NERESN

e DR SN 4L 8R0SO SR 0 LRY O

redundancy o on'€o

comuni cabseounst capparietios of claim 39, wherein the error control code
is scranbl ed based on an associated identifier to allow for unique
identification of the beacon code sequence. 34 41. The

Wi rel ess contini cdh¢ wislesappanaicunodppaatys drinof7, bithériehB8 &g moand Gyr

wher ei n Jetlﬁmgﬁﬁ e BheQf co@@é@&t}%é@w&m‘ aspltgﬁl}{)t ﬂ%g%:'op hbis thé‘*g Ak 'béaXon s&m%:PM

synbol s and t hé beacon synbols form ng on code sequenc
transm tA¥eidersifedat &ap durer be FW@P“WWGWOfPWeNMOWOéWfOsaCMS)'@ﬁ@Mr@ynbol s.

estimated interference to a threshold.

19. The wireless communications apparatus of claim 17, further including means for
differentiating the beacon code sequence from one or more disparately received beacon code

sequences,

20, The wireless communications apparatus of claim 19, wherein the beacon code
sequence is differentiated from the disparately received beacon code sequences based at least in part
on one or more error control coding schemes used to encode the beacon code sequence and the

disparately received beacon code sequences.

21, The wireless communications apparatus of claim 20, wherein the beacon code
sequences are scrambled based at least in part on an identifier related to a respective source of the

beacon code sequences or the wireless communications apparatus.

22 The wireless communications apparatus of claim 19, wherein differentiating is based
at least in part on comparing a power or phase of beacon symbols within the beacon code sequence to

that of beacon symbols within at least one of the disparately received beacon code sequences.

23, The wireless communications apparatus of any one of claims 17 to 22, wherein the

plurality of tones relate to subcarriers of one or more OFDM symbols.

24, A computer program product, including:

a computer-readable medium including;



42. A wirel ess conmunications apparatus that facilitates transmtting
control information in wreless networks, including: means
for defining a reserved control segnesf as a portion of bandw dth for
transmtting control information as one or nore beacon synbol s,
wherein the control information provides feedback for controlling a
comuni cat i orf*HETREINSAEEHY e MR loSEisive B IYOb PRERiTdusing grpserved
means f odoneieqgheng the control information as a plurality of beacon
synbol s form beaco dewor d; and ns for transmtting the
beacon codewtff’% gLRars e Q?%@é?@é’&mﬁ%ﬂf? er%tie@ﬂé’ﬁet beacon code sequerfy  The
Wi r el esstranonineduveathd xens.reapqmablatagm&n@ﬁndcl aim42, further includi ng
coqnent . SOl BRI B O el el v R AR
43, wheriefemedibeponcods raeq@éncp ethatmdhedentrot méribhtan krob erfestbsk fod norteking & he
reserved, r 45. The wirel ess
comruni caﬁ%ﬁg%ﬁ%%r" Tz’ﬁlhesgl%fe?nasu ﬂmﬁt cgmmlumcat'on ‘42 to 44, wherein a

sel ected frequency tone for each of the plurality of beacon synbol s
relates to a-gorti t

ot or mat | on. 2 RBeipyr GOERNRORCL Flairh 22 HB T RS bRl
any one gfludinggogesiongausing theat lepsi prdrempiterdd b fig bensereodd ssauessdion ardurel e

beacon cmeacg.eg%ag Shétt ik | bZa'c&&yﬁEbl@;fré REnt&eNt i@k "ppd%y wnp%pgfa ;Q)Qver of
redundancy of the beacon code Sequence. | ess

communi cHEPHREe ﬁf)‘b%ﬁ’eé’f‘lﬁyrﬂtfOI%"QFWSH‘BMC%‘&?”@F‘W E"H‘éhfé%hPféf cont r oI code
is scranbl ed based on an associated identifier to allow for unique
identificatia t he. beacon code sequence. 48. The wi rel ess
communi cati o apﬁta'?%f'?‘[‘.i'smrdf‘mﬂ“é'f‘%ﬁ%’io RREREIT PHEeS 87 PR Msluding:
bandwi dth is d?lthg:letﬂseN&H Gontol3kihlicnt dstaypodibn &ﬂ%@dmm{r&sﬁmdxgtc&&robeacon
symbol s formng the beacon code sequence are transmtted
subcarri® orrgeft:og gsqneg ?m?fﬁgeaﬁcr“lﬂﬂa'i’"ﬁ% ngeg?m &mtrgbﬂﬁm%mn provides rPeegbacic for
controlling a communication channel resource in a subsequent communication;

encoding the control information as a plurality of beacon symbols forming a beacon

codeword; and

transmitting the beacon codeword over the reserved control segment..

27. The method of claim 26, further including blanking transmission of other data over

the reserved segment,

28, The method of claim 27, wherein a portion of related devices blank transmission over

the reserved segment to mitigate interference.

29. The method of claim 28, wherein a selected frequency tone for each of the plurality of

beacon symbols relates to a portion of a codeword that includes the control information.

30. The method of any one of claims 26 to 29, further including encoding the beacon code

sequence utilizing an error control code to provide redundancy of the beacon code sequence.

31, The method of claim 30, wherein the error control code is scrambled based on an

associated identifier to allow for unique identification of the beacon code sequence.



35 49. A conputer program product, including: a

conput er - r eadabl e nmedi um i ncl udi ng: code for causing at |east
one conputer to define a reserved cori¥3rol segnent as a portion of
bandwi dth for transmitting control information as one or nore beacon
synbol s, wherein the control information provides feedback for

control |ing a%comMATehesiobtny eRatfisleims28 il whersin thy petiensel Gengiidth is
COMUNI @iaided ito a plurality ofXOKEM fsﬁﬁbo@s&bl&ih@ QeaEd?u%ynﬂEo!J oAz ME8aR Mtsé'c[uel{cg

de th | inf f b mbo
For mi ng 78 SGRRIH 2 CRRBFE o Epol te Akl s elic, ng t ho ai | east

one conput er to transmt the beacon codeword over the reserved
control seg t of c

te 0 u aim
49, the conprrslj er-t eacfalboldé’??'ré(? P?J%‘I ?a r@ﬁé? gzi RE?%EI %’8@8 Of"?)att"“brﬁl?ﬁ Ry
the at [renstingblenkggripmtackisparate bhramkmtgrchmarnnasixsomteboroﬁrhérbardatd&h. over
the reserved segnent.
34, The method of any one of claims 26 to 33, wherein the control information relates to a

request to avoid interference.

35, A wireless communications apparatus, including:

at least one processor configured to:
define a reserved control segment as a portion of bandwidth for transmitting one or more beacon
symbols representing control information, wherein the control information provides feedback for
controlling a communication channel resource in a subsequent communication;

encode the control information as a plurality of beacon symbols forming a beacon codeword;
and

transmit the beacon codeword over the reserved control segment; and

a memory coupled to the at least one processor.

36, The wireless communications apparatus of claim 35, wherein the at [east one

processor is further configured to blank transmission of other data over the reserved segment.

37. The wircless communications apparatus of claim 36, wherein a portion of related

devices blank transmission over the reserved segment to mitigate interference.

38. The wircless communications apparatus of any one of claims 35 to 37, wherein a
selected frequency tone for each of the plurality of beacon symbols relates to a portion of a codeword

that includes the control information.

39. The wireless communications apparatus of any one of claims 35 to 38, wherein the at
least one processor is further configured to encode the beacon code sequence utilizing an error control

code to provide redundancy of the beacon code sequence.

40, The wireless communications apparatus of claim 39, wherein the error control code is
scrambied based on an associated identifier to allow for unique identification of the beacon code

sequence.
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41, The wireless communications apparatus of any one of claims 35 to 40, wherein the
portion of bandwidth is divided into a plurality of OFDM symbols and the beacon symbols forming

the beacon code sequence are transmitted on a subcarrier of each of the plurality of OFDM symbols.

42, A wireless communications apparatus that facilitates transmitting control information
in wireless networks, including:

means for defining a reserved control segment as a portion of bandwidth for transmitting
control information as one or more beacon symbols, wherein the control information provides
feedback for controlling a communication channe! resource in a subsequent communication;

means for encoding the control information as a plurality of beacon symbols forming a beacon

codeword; and

means for transmitting the beacon codeword over the reserved control segment.

43, The wireless communications apparatus of claim 42, further including means for

blanking transmission of other data over the reserved segment.

44, The wireless communications apparatus of claim 43, wherein a portion of related

devices blank fransmission over the reserved segment to mitigate interference.

45, The wireless communications apparatus of any one of claims 42 to 44, wherein a

selected frequency tone for each of the plurality of beacon symbols relates to a portion of a codeword

that includes the control information.

46, The wireless communications apparatus of any one of claims 42 to 45, further
including means for encoding the beacon code sequence utilizing an error control code to provide

redundancy of the beacon code sequence.

47, The wireless communications apparatus of claim 46, wherein the error control code is

scrambled based on an associated identifier to atlow for unique identification of the beacon code

sequernce.

48, The wireless communications apparatus of claim 42, wherein the portion of
bandwidth is divided into a plurality of OFDM symbols and the beacon symbols forming the beacon

code sequence are transmitted on a subcarrier of each of the plurality of OFDM symbols.
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49, A computer program product, including:

a computer-readable medium including:

code for causing at least one computer to define a reserved control segment as a portion of
bandwidth for transmitting control information as one or more beacon symbols, wherein the control
information provides feedback for controlling a communication channel resource in a subseguent
communication;

code for causing the at least one computer to encode the contro! information as a plurality of

beacon symbels forming a beacon codeword; and

code for causing the at least one computer to transmit the beacon codeword over the reserved

control segment,

50. The computer program product of claim 49, the computer-readable medium further

including code for causing the at least one computer to blank transmission of other data over the

reserved segment,



