BEACON- BASED CONTRCOL CHANNELS CROSS- REFERENCE TO
RELATED APPLI CATI ONS [ 0001] This application clains
W b@obetsef it of U S. Provisional Patent appli ceCT/o82008/075238
Serial No. 60/988, 151 entitled "BEACON- BASED CONTRCL
CHANNELS" which was fil ed Novenber 15, 2007. The
entirety of the aforenentioned application is herein
i ncorporated by reference. BACKGROUND |I. Field [0002]
The fol | owi ng BEAGONBAYED £IQNERQJe AdIANNELS
wi rel ess communi cations, and nore particularly to
transmtting control information over w rel ess
comuni cations channels. 1. Background [0003]
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mul ti ple access (CDVA) systens, tinme division nmultiple
access (TDWVA) systens, frequency division nultiple
access (FDWVA) systens, BAGRGRAUND equency di vi sion
nultiﬁle access (OFDMA) systens, and the |ike.
hddi t IIy, the systens can conformto
ficat
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g@reless mul ti pl e-access conmmruni cati on systens may
Ffaneousl y support communication for multiple
nobi | e devi ces. Each nobil e device may communi cate
with one or nore base stations via transm ssions on
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tipks @Monﬁrﬁﬁtﬁ&ﬁloﬁlcbohﬁﬁt aeimkTbEatanle, Voftk, ddt@rmaedh e Typical
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syst ens, I nput out put syst ené
haﬂdt\mqiﬂhe‘eraﬂsput power ). Exarnples of such multiple-access systems rnay

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-



mul ti pl e-out put (M M) systens, and so forth. In

addi tion, nobile devices can communi cate with other
wor@lbetsdevi ces (and/ or base stations w th ot heCT/bsxes/075238

stations) in peer-to-peer wreless network

configurations. [0005] M MO s?gst ens comonly enpl oy
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[0007] In accordance with r re enbodi nents and
correspondi ng di scl osure §ﬁm'gﬁ‘Rg\?ari ous aspects are
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Inidreled ey Rsiter ey 00 bitifil cRh@ARloF allRMeainents nor delineate the
scope of any or all embodiments. Its sole purpose is to present some concepts of one or
more embodiments in a simplified form as a prelude to the more detailed description
that is presented later.

[0007] In accordance with one or more embodiments and corresponding
disclosure thereof, various aspects are described in connection with facilitating utilizing
beacon signals to transmit control information over a reserved segment of bandwidth in
wireless 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



transm tting devices. Furthernore, the transmtting
devi ces can bl ank data communi cation transmt power
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processor. [0010] Yet another aspect relates to a
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reserved control se nt and code for causing the at

PEY IR SRIERTES e Peast RS TG beacon code

EAvEnce LSS syt SHgRASrGRBh iy wich o
havel e acddable 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
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causing the at least 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 particularly
pointed out in the claims. The following description and the annexed drawings set forth
in detail certain illustrative aspects of the one or more embodiments. These aspects are
indicative, however, of but a few of the various ways in which the principles of various
embodiments may be employed and the described embodiments are intended to include

all such aspects and their equivalents.



control segnment. [0016] To the acconplishnment of the
foregoing and rel ated ends, the one or nore
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[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.
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with a base station. A base station can be utilized for communicating with mobile

f
“system,”

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
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[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 illustrated 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 receiver chain, each of which can in turn comprise a plurality of components
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E:oevcefeldvbil base station 102. In communication over forward links 118 and 124, the
transmitting antennas of base station 102 can utilize beamforming to improve signal-to-
noise ratio of forward links 118 and 124 for mobile devices 116 and 122. Also, while
base station 102 utilizes beamforming to transmit to mobile devices 116 and 122
scattered randomly through an associated coverage, mobile devices in neighboring cells
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.



informati on from nobil e device 122 over a reverse |ink
126. In a frequency division duplex (FDD) system
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r'li\l%gel It)rlogﬂf?all leSe st’[agleonbcgrsl 153[1 o% ﬂeterogeneously deployed network where

the mobile devices 116/122, or users thereof, may choose to connect to a lower powered
base station 102 with lower path-loss but worse SNR, etc.

[0038] For example, in some cases, it can be desirable for a mobile device to be
served by a low-transmit power base station having lower path loss even though that
base station can have a lower received power and lower SNR. This can be because the
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



102 can send control information to the nobile devices
116 and/or 122, such as acknow edgenent infornmation
W0 200a0ed3t 0 recei ving data fromthe devices, OREF/USI008/075238
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the beacon symbols can be transmitted over a fraction of available subcarriers (e.g., a
single subcarrier for optimal SNR) for a given time period by concentrating power of
the mobile device 116 and/or 122 over the fraction 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
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SG‘[];efnegﬁlt ISi(ﬁ{, )énc?/gl(r: %%?ikteﬂ%agg %gtt ‘tgeoc!,hosennf R 08 cornrnumcatlon This can be
based on a variety of factors, including services offered, accessibility or activity level
for the access point, and/or the like, for example. In this regard, there can be more
physically desirable access points having higher SNR than the one chosen for
connection by the communications apparatus 200 causing interference therewith.
Moreover, the interference can be unpredictable in time and strength, and therefore

unaccounted for using conventional interference avoidance techniques.
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coding can allow the beacon codeword to be interpreted even when some beacon
symbols of the code are interfered or otherwise erroneously received. Moreover,
different communications apparatuses 200 can use different error coding; accordingly, a
sector identifier, or other transmitter/receiver identifier, can be sent with the code to aid
in separating the beacon codes, in one example. Additionally, a codeword or error
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
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by a sector orconmmuni cations apparatus 200 spéeci

indematibh decasler 3¢ {oe mobzdtondi Silseqreni edremtiigativea dan instance, in
one example, the control information can relate to requesting blanking by a disparate
transmitter (which can be interfering with the requesting transmitter) over a portion of
bandwidth.

[0047] The wireless device 304 includes a control information definer 310 that
can create control information to transmit to one or more receivers. For example, the
control information can relate to an interference avoidance message, as mentioned, 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



codewords of the comruni cations apparatus 200. [0045]

Now referring to Fig. 3, illustrated is a wireless
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transmtting control information with | ow probability

of interference, for exanple jn heterogeneously
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beacon code separator 306 that can di stinguish
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éat can, create congtrol formation to transmt to

gta chanael resquregscan begecelye ﬁ?ﬂt nSpopHng information to the w1re ess

device 302; the control information can relate to the channel resources. For example,
the control information can relate to a quality of communication over the resources,
SNR, and/or the like. In addition, the control information can relate to avoiding
interference; thus, the data can relate to detected interference and the desire to minimize
the interference, transmit over different resources, requesting a decrease in the
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



control information can relate to an interference
avoi dance nessage, as nentioned, to indicate a desire
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relate to CQ information that can be utilizedby the
recei ver to accord additionallommunications resources
to the wirel ess device 304, for exanple, an SNR
aeamershadeurh [hat pqa\ﬁté)wfrt& bersopEgdssangphe é@f?mgr of an OFDM
adnbdii Bp @J{a{rﬁﬁ%l&m il G & &t nidish dbéB‘d%l'&”%R@wh%%@@&hvice 302,
encoder 312 that can define a beacon synbol, or a
subeyoudnacafpuihspasgioas sBouenmoes oirbdredcosmsyihof the dohtaol

represent the contral . i ti.o si.red fqr sendjn
BESERTSN Marea SR uyfels Jo3M Souah et aatprad rae
YhJsEh R Srafl@MitGR; RA2oREEMBYIE, 8h 688 c:88WIE eIn3MitANthontrol
conmuni cating in a heterogeneously depl oyed wrel ess
méermmtivn bhzaon gnkesies 3 Ebpmeanpiosrsorsohiel codantorthe sedemigsd. For

esi rhabl rdin 0 _Si | streangth/ SNR.
S S5 B P 8Bl B Rt oy wapo code, ere

el routZBAs slesdhibb i aboa, foustoeide efdubdamgyenei dodd &saltbaneffective
be defi ned over given tinme periods and utilized for

iﬁ?ﬁm@i féoéltl ppArtionfishe eadgvprbvhere !aé)aﬂtm]cl)“f Héfﬁfrﬁef% or otherwise
glré/ﬂe%ﬁﬁ lr&%:?ve&.h Foldf ntﬁa%){h%%?(%} k&ﬂn% ROWERE @lvice 304 can
requengy e.g., a subcarrier) over time per|oJ:
(sliehthasoraro] OFRivha pibehgonsyndider 3p2 to mdludetisegto@islentifier, or other
descri bed, The wirel ess deyi.ce 304 can bl ank
{denisn wih g WSY&@S-&%@Q% YePregrmrdrcledhnestiovaptcan be
GREmbIcANSWebor®ah Yoo GRMRPHh e WAFQETRIEVRD 30Y,§5r LRI ORERre
Simlar wireless devices of the wreless network
becgns ara rgpervieil dronobdthemdsicloes. devi ces or a portion of
statigns, not, .shown) can. al sg blank agn .t he
BRE o "cnSitecERey AR ba rera iy Rhe Mhtedep symbols
&R td 4 1Q6iTBTd ORot &EARTIE, STHeRNoAMST, 14N dne e Etbsen from
segnment of bandwi dth reserved for transmtting contro

bt @rmerci QP MmymbobslesudancdistahosensegneiDNManmbepbdenc 14 from
PPN S o B RS8Pl e B EDFT L .

or exanp e Cco ornmation
Sctmblady ganesuitia sdapping ednat edg.t ©, 2, 05 b4 viRse the ekivied of the tones
fromthe wireless device 302 in prior _connunication

gene fiat aagd ghuh O sgbolypre serpredar Wahasthescspreband f‘oul{ith)
étoa{l'ﬁe}iﬁg tdrle§ ge. %9[ 0,'1356 AN GRerd & Rﬂﬁ‘ne%@ém‘oﬁa flah ®FpM
r e 8 or trans g

channe sour cdn b€ Tecel ve m €ting
symila] fisein ementedttiyel )wif el @ERMiemiteds 88&+ stétecandrtspedific for a

informatign, can relate to the channel .resqurces. For
SRR %%Sﬁwmtfyo ﬁle! A YR BARPolARRE (Eoprimblod and
Gl ey id%htiﬁ%@%ill&ﬁhi RUELs dehRebf S GERted BNReto, 1t is to be

and/qr t he I'i ke. n addition, the contr‘ol i nformati on
apedighbdthat morathen dintpne naebd etilered dor & pivsn OFM @anbol, and thus

?ﬁ%ﬂt?eh%li@etd? sgrgmgleetd,e a{:ntd?oq tflenfilger. fgéceo?(ﬁgg %ngn éxgrenp?ee, %lller ceont[rgl
information beacon encoder 312 can additionally encode data in beacons depending on
the deployment or communication; for example, beacons can be utilized for
communicating data in macrocell sectors whereas the beacons can be used for
transmitting control information, as described herein, for heterogeneous deployments.
The wireless device 304 can transmit, and the wireless device 302 can receive, the

beacon encoded control information.



the interference, transmt over different resources,
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¢, a nurnber of Beoacgg 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
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Also, the reserved control segment can VaI'F;’ per frame. A device 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



transmtted beacon synbols (e.g. , a valid codeword is
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wthin the OFDM synbols can be utilized
avaadenet taquas), commnmkationf oyt dnondats hq)rgrnumcatlon channel (SNR or
CQI), for example, or other information related to allocated resources. At 504, error
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
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DA ok D o et S POPlsasah B Rt EeRmbionger
kReascen se%;réao{es&a«ed Bl aikatifcaRmBinSir Pfor RANGHitteIEIontBE
OFDM synbol s 402 to decrease possible interference

oematine. SFRDMVSyasdescribod, the boson sytobels caowpepsent 4lpseontrol
can represent b n fromdi sparate ...
PR RBD B Blagh B ARGl g X L SRERE P it g freaueney

Eb @M@%@w tvhihethe BembAdenbelk aftdhbiEiemeal svdr 8 plliglity of OFDM
bandw dt h 402 can represent beacon synbols in the OFDM

sk she Hearrisy pesitigieadbhOE DM, syiekolp parcipdisarsrdgsiryh data. At
PSRRI AGRILDALaL AL PSILNIY R LA BFBBELL Kol o
syminahsreaegeitarafos Sulisclpyent devodintgrthtreofy power at t he

orrespondj ng tones, and the ton can be separated . .
élb ecod eBIOW)f clernngto; Kigy ’@fm?tﬁ%&z%dwOO‘SW f@gl?ltates receiving and

| BFRRE borktRS il AR Ntds®hs BEfofd GeatO byrbold i BhARIdION 602,
As descri bed, the beacon synbols can be detected by

bookn sgmbtls peweseiarticbvienbardivadbesredtfbrgrsonging control

accordi ng,to a threshol d. reover, as scribed, the

N Bioo As Qe gt RuGry et s Hifahe BeSton ibols to
bdtvey BBtk Infofh @t Rtn hard QR hE orkdther FBL et A HMRIsive

decodi ng thereof. For exanple, the tones can relate to

mterfagenyei Utidizingfbepenm symbetravier e reserycd demingristdgsaribed, can
ired .c O]l N tion. .addj tj Qne._o e
S AP TELAN, AL S R
dslinigioh € alditiguely, tiealieabensaqap b édentificdl e ohe atdiple, by comparing
synbol s as described. [0Q058] Referring to Figs. 5-6,.
ABOWEIISY P 81 Intefuenasgsmatiendhvalueiee B roppprison against a
%QésﬂgﬁatAt%4V\6ﬁ%r%@e g@ts BF Bgﬁ% Is%ﬁlyolgfaresd{ﬁf@%ﬁﬁ{t% from one or
ecodi ng in heterogeneous W rel ess networ epl oynent s
moee dikpanstt sett efibeadhn byambdlor Thidcposasir,ah oae oydmde.tay lakt in part

xpl anati on,. the methodol ogi re _shown and descrj.ped
E%e%a@gl& valigy ofp padenord et By 311%%@9% O S¥ith e iR
ARRER Ch R B D Bn il & IRA MR AU RGBS s Epd2Rn bf BinkiRGtRYusing
the order of acts, as sone acts may, in accordance
disparatorieqoenamprie geieh didicmemiods watbdugh pmabaiififyer ent
ﬁﬁ)?)if S andb?lge differentiated, at 606, a plurality of beacon symbols related to at
least one transmitter can be decoded. In this regard, the plurality of beacon symbols
from the transmitter can form a codeword where the tone chosen for transmitting the
plurality of beacon symbols can indicate control information. Additionally, the beacon
symbols can further be error control encoded using one or more encoding techniques,
such as Reed-Solomon, convolutional coding, block coding, turbo coding, efc. In this

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



concurrently wth other acts fromthat shown and

descri bed herein. For exanple, those skilled in the
WwW@ea09064581 under st and and appreciate that a netPOHUR2998/075238

could alternatively be represented as a series of

interrelated states or events, such as in a state

di agram Nbreover, not all |I$hstrated acts nay be

required to i | enent a net hodo ogy i n acco with
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transmtting c ntro information as a pfural
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?ﬁne$$ted The control information can relate to an

%%ence avoi dance request, comunication quality
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interfered. Additionally, the error control coding can
HielspicmopnvionMeRte ARG/ ak 155k frome 1k aEobreaiHne 2 PR via events
Qrﬁﬁ&o&ta,s y]ﬂ?&ér?ce%fan 85 Ql% logggf falsnt'ﬂgf Bg@ﬁ}; QBntext or gctlon, or can
transm ssions. |In one -Sol onon code
gﬂﬁ%neaphﬁmbﬂkﬁdmamubenuﬁnmmxsdﬁmgxﬂﬂpmrHhedﬁahomamnbe

Thi s, .code can he scranbl ed_acc to_an identifier
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dentifier fordifferentiation and/or an i1dentifier c
trapbecd fonicomposieg bghcolevelyavbiah sroima WDf avatshand/or data. Such
006 At 50 e encoded c
R ERerer s T e coboBBTon Pl B FREE HeslBhy BomaoeLof ghsprved

VA A/ or lshRe PEREOMtE WA S oF Akt tRE cERRVAE L&E1hRYH in close
transm ssi on over a reserved segnent reserved b

ez @t@lmrtanwh whashes thaogvenisang ditatcomy fewnpropr several event
&Q&%ﬂ rgg Moreover, as described, the beacon

Sy s can represent the control information, for

posapl e, basestdial tb e@skarple iklor dibré hetholdo peReitedsbove can
within the frequency. For exanpl e, where the heacon

Hghde argemf%}%ﬁﬁﬁf%n% %@Va&alﬂp weEians of bandoydsiyfor transmitting
SHTRP) Sk SHRRALIA B DORH GRS FUTERLS
sahkmerfatt tronmitang lde doln&nBlmrfdmmdomsnttefferepbmmadcltwyy thel of ong or

beacon.synbols to o nore receivers. for. su
BeED V.Lrges ©h %Sééfatwpglﬁeiqn TSRS ¥PEPFT 1o Hige: ﬁfi@}ﬁﬁ’s

RIAAR @eheGRehfidhnd/@Ghé likat €s recei ving and

i nter preting cont roI infornati on as one or nore beacon
Bpedbl s i sFig. Musan dluetdationtof@dgbile device 700 that facilitates

transmitting control information over a plurality of beacon symbols. Mobile device 700

1nclude n

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, ezc.) 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



beacon synbols are received over bandw dth reserved
for transmtting control information. As descri bed,
WQ@r®9064580Dr e transmtters can utilize the beackP@lI/US2008/075238
synbols to convey control information in wreless
networks that are subject to jnmpulsive interference.
Utilizing beacon synbols over a reserved segnent, as
descri bed, create her probahi L of . .
SQIBRYEEF rlrp%ﬂs Eeyige é‘ﬁ OHBPHSFHYT Rk & pslgres information
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cantets onvteEmiae €OImPOEIILS afenolole demibe@08] uat i ng t he
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probablllty 0066k Once differentiated, at 606, a

prihashanyeloMgaeiy 998 spmrdlidonadivatas prasocals Indiytal gswighms
Bﬁfséaﬁtl%h%ﬁ{efsﬁ%'an &ﬁgﬁ%mglrapcﬂaﬁhﬁ e(é.?.g g&qorrﬁalﬂge based capacity

ura eac rom-t nsmtter ca
bw&dwabtodemord mhere the tone chosen for transnrttrng

e_pluraljty of beacon s nbol can dicate control .
f‘ﬂ'ﬁ&f mat i ol WIARGiaPPrsRafady et %atefﬁqp @%%r%fy&% deseribed
hitthhah bl %1t§5rrv%[atﬁ@ﬁlteﬁ1%b m@eﬁm&%aao 06r O ifB1& both
encodi ng techni ques, such as Reed- Sol o

E@ﬂﬂbhﬂdmomaﬂmdodmmgnybBywkwcddmmgﬁnmumbéncddhmgunenmnnhﬁb

[ n thi : t.he b I fi

BraL ey s et BFvoretom RMEstoifPrebkqliEraag)
diBtsicaIBNprodRRith e ROMPOEER ORB! clB@YicAIBMEaABRIPROM (EEPROM), or
interfered in transm ssion, in oneexanple.

R me oo |\901atrlh acararp Fac watude kansodi &rge&smmrqlﬁﬁ%éh which
ch £ Q% fé(rnalhc o nbr Y. wg%n%{h%séé/tm ntlgyhﬁntat%irp lﬂAthis

I er an a Scr Ing or
araﬂhhle ieAeadi lfdﬁgns s&bh @@ncﬁt@ﬁbmﬂkAl\m@HAlMD idyRamic RAM (DRAM)

represented by the beacon synbols can be interpre
poGBIROYY DM“% (PR A devtie defa raSDRAMLADEY alaﬁ@é%etlhanced

T S Y R S

UbRRAM)O Ttheansnorty 708 of thel sub]@f:mymmscmd asetlels ¢y 1nlmded s
used.herejn, .the termto ence" efers

SRR Moty el lgrneﬁf*etgsthsre LY SRR DB of mertory
[ﬂ@%@f ring piRL&S: A6 LATFuRNSIRDpRBVEL BIRBE to AAH D information

user froma set of observations as captured via events
defdreo 1 @lthracan geheraeneoatrobmfdreagop rdyted to enidemtitions avith one or

ecific context, or action, or can .
ARE Vst Stafioms of other acéss pomts (e.g., 7@ ference avoidance request, SNR,

CQI, 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



generate a probability distribution over states, for
exanpl e. The inference can be probabilistic-that is,

W@ b@ootsput at i on of a probability distributi onP@I/ES2008/075238

states of interest based on a consideration of data
and events. Inference can alsg refer to techni ques
enpl oyed for conposing higherzaevel events froma set
of events and/ or gﬁfa. Such inference results in th

EOHRPEES POOBIOT RERREUEseTBPE 3641 I9h & A CoBffolgfformation;
ghsR wﬁgneeeé&ﬂ@ﬁe. 2y c%htr%fiﬁf&&aﬁ&@ﬂéac%‘%ﬁ‘ood@@ﬁ?@aﬁ Rherate a

not the events are correlated in close tenpora

pluostityrot heacemslymibrds thet indhveteghie nbrgrodmfodadtmnd e ge by adagation in
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avai |l abl e portions of bandwidth for transmtting

sonkaloWhiteftee phaseosbopsiet pambe inAigativer e agnirpli infameiion.
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[096PLide i nMoRde Hedeo 0t HHl fgtheicensmases amgdplatarid4 pnge.

i . e . i o
BRSPS DA TRl RS L
steéon, angher mbbiteydeviceberac athsygtbddpsctedVidihclingy sbpwiacefraidGhe
conprises a.receiver 702 that receives a Si | from
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¥ BHnfRlbon BESdoRRACRRr 782, Yemolihilalc® 784, AR nfdd@Bitor 714 can be part of
downconverts, etc.) the received signal, and digitizes

theeramswir /06 nechulipgmplocessomsifuatishosahpl es. Recei ver 702

[ .d | at 704 th d te.
FBRaroan & bl Bie S sisnr bl Y i 108 1A G RES ptBisg on
B&Mbﬁ@@ﬂ&@hwﬁﬁﬁk&@ﬁ%@ﬁncBhﬁ@ﬁﬁﬁﬁ&gﬁ&@mﬁﬂﬂxB&ngconqol
processor dedicated to analyzing information received

mjormagien veit ay boacgndympolg eretrthe pogions f bhawsicon8lbeomprises a

AEY by ransm tit e . SsOor t hat

LR IRoD Yo OO B0 A B P EESRut Hfc fom
andérano® nsokersees §tvathrdighh pinaliyzeSed oV nt@ink©806, and a
received by receiver 702, generates information for )
A eSS hatdiansinEh tonfhe pag ormgre rapkjledsivices P4 Bieughya transmit
%%lﬁla eal S ég.f .cqﬁ%ée eqﬁ%hﬁgtigtpgom[rg&% a;%%ﬁla%\l 806 and is

evice /00 can additionally conprise nmenory t hat
ocrapetyatdsvahtyd eathpl dethddalaperdd@sbardehobulated rédented daformation.

tore data to be transmtted, recei data, . .
PiFg Wt ox _%hsgff‘eﬁwfy(%e%b&mpﬂﬂeéwe A0 _g%nalaea%ugﬂar to the
pRROSLAIRM Mo A0 R 2601 ITD] 7. 200ARHcH RIBAFIES RNERCmory 816

strength, information related to an assi gned channel,
thetwsores mfprmaton 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.



the like, and any other suitable information for
estimati ng a channel and communicating via the

W@ b@aneds3st Menory 708 can additionally store pre€DUS1088/075238
and/ or algorithnms associated with estimating and/ or
utilizing a channel {e.g., performance based, capacity
based, etc.). [0067] It w Il e appreci at ed that t he

data store {e.qg., nenory 708) describ here n can
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d tQ a contr ormati on definer 710 that ca
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e.g., Interference avol dance request, SNR CQ,

sodiilotor BR2 chri keparbofttha pooassooB 14 otfrnulnmta pmcebsus (lmt shown).

BSRFST st Dabe o P SiRar BRSSP
Raerud eBrimGRBatR JySBI 3DMUepidl GHRQaSX ARMAEI1(f d one mobile device
transmtting control information such that disparate

Pefbfor sakgenfibeesty dlawryeniltrie teebsapmseaised that sirvkernpdeantipelude
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nore specifically, S|n1larl%%classed base stations,
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%}%fr@é@t@& th??%%g% éﬁ‘tlﬁﬁ‘@lb bKEYE ﬁ‘lgbl% M&%rcaﬁ\éﬁ@lﬂr the systerns
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gﬂﬂtrol. fornatlon beacon encoder 712 can generate a

fp o CPraLYBIraY ISPALWER i ndi cate the control

[0dF79 Mati OR¢ ()%eg;tatloﬁﬁlé thFE LA ol PndiSer BRAGWIHE NS is Ip‘POVlded
one exanpl e, bandw dth can conprise a plurality of

tromtd dptosmirce 912 to a transmit (TX) data processor 914. According to an
example, each data stream can be transmitted over a respective antenna. TX data
processor 914 formats, codes, and interleaves the traffic data stream based on a
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



OFDM synbol s, and the beacon synbols can be defined
over subcarriers of the OFDM synbol s where the chosen
W@ umeas4sser can be indicative of control inforP@El/UsI908/075238
Additionally, the control information beacon encoder
712 can apply one or nore error control coding schenes
as descri bed above. [0069] Mot | e device 700 still

further comprises a npdul ator 714 _and transmitter 716
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Processor 814 is further coupled to a beacon code

Sepaieanasr)Sga Brewsy Odr prétherneqeared sienabiipercagh aerpachy2 is

g%b@@%hgo g Eesﬁ@éir‘%\é"?éé%%gE &@Vkﬁ@s@é’ﬂo@h%ﬁﬁ e SEHR 354
andw dth reserve or transmtting control
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AAPbRiing N HEALABOAGraFPAr at or 818 can
differentiate between a nunber of received beacon
HWI8bl s or Aodthéevietegsodacksmt 9phdirciateve amt prokesis oV mectived
gl}?mbol streams from N receivers 954 based on a particular receiver processing
technique to provide Ny “detected” symbol streams. RX data processor 960 can
demodulate, deinterleave, and decode each detected symbol stream to recover the traffic
data for the data stream. The processing by RX data processor 960 is complementary to
that performed by TX MIMO processor 920 and TX data processor 914 at base station

910.



descri bed. Mreover, the control information decoder
820 can decode control information received as a

w@kwpabdissy of beacon synbols as descri bed abovRCT/B82008/075238

exanpl e, the control information can be sent over the
reserved portion of bandw dth _along wth data from
ot her nobil e device(s). Fbmevg}, utilizing the

reserved segnent can increase propability of . :
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L R 3R Q8L @S ARDIH Bn e gf&gﬁoﬁ% BBk @Bt t8verse link message
reserved segnent reserved for transmtting beacon
eoTopuiek € ontreoindenpatinatnda ravd atuegrostint.  usi ng t he

l.rjpl e access nechani sm descri bed above. . .
RBDL P onal 156 Ao BRSNSy for ety BEoLoHRE G mgiion
fehenidp MatbRhuafcaBomMbl hiel/get 6 cRRd dhfadRssth! Thosevehe link
synbol's as described previously. Furthernore, although

oieprage ean kesproedspeyl BepdXadata proeerser 8pwbish gborregives tiaffic data
S .tO reciated. that, the b n r at
T Ot PORF R ah R0 R ab Budf S8 on SRR RER Bl il ov0.
ad’rﬂl/itwnemb? WhaatraitteBXB 46 @itolbgh P! arelf trdnl@itRIdAREIS &0bas8 tion 910.
e

or nultip rocessors (not shown). [0072] Fig. 9 .
W an eRhhpicstaliop il @sge w&n@fﬁdcsé&ﬁa&rf@wwﬁp@ewe 950 are

KRG bF W T, R PTL KT R B FEREA ol Pa BBRGuaror
M Ewhd procEivag ben RX tath pracesdoe 94br eciaat thd rdvieest 1l shapage

900 can. jnclude nore than one base s ion and/qr nore
trﬁ%sﬂ}lts?fieﬁmﬁﬁ% derdes %, Fm@% PHCaIT PFGHA PrRggss the extracted
ﬁk%?@f&dé’é}ﬂ{i&e’ whRR 'p're%o@ﬁﬁ'n‘r‘aﬁﬁx Gk 8r SUBSTiARL 1R ﬂ)éérnforrning
simflFar or different fromexanpl e base station 910 and
wolghtse devi ce 950 described below. In addition, it is

i at ed t ati 910 and/ or,. nobi |
D76 "6 0PoaRBinsPlihg 420 Sytiiin (e G ol oBite mufiose.
8% ¥pk@tor M hse dhtiGNO (P4ndBEBIRASVITEI988; reSpRliveéles ReéReEve

herein to facilitate wrel ess comunication there
pecoisers. 930 @0d 870 pan bragssociatad wath ngaraorytd8a fand 873 Hrahstpesrprogram

r..of t i ' f t -
BVTRFIS' PR RGO o7 O BB SAhg e
AcQnhdy med indhuidt respRid &tintds okt apBik sahddantinkerespectively.
transmtted over a respective antenna. TX data

M088kssor Bistorbsrupdesstood shrddhe embrdimerss dewepiosd perein can be
gﬁéﬂgﬁlbﬁe&jﬁ &ré&ﬁgawf&ﬁﬁ?% afe %H&l‘e%%e?ﬁﬁ&r‘c}gda%g%ro%lg q

ene selected for that data Streamto’ provi
cahbinatid@0Rdieo T hiéoraddetivaaimaplicorentédoit, thkap@cedsingamits ain be

be multiplexed with pil ot . data using orthoganal ..
FRRIGRIERIEY VPR Segh e EPRERPh @%%Megf%%ﬁﬁlfc&&% gSICs), digital
49841tk Aok Y (TP s di St &ich Y18 r¥eestiRE dREQUDRPIRP IS0t AAmable

be frequency division miltiplexed (FDM, tine

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



division nultiplexed (TDM, or code division
mul tiplexed (CODM. The pilot data is typically a known
wael200/0p&8t ern that is processed in a known manP@r/useds/ 075238

can be used atnobile device 950 to estimate channel

response. The nultiplexed pil ot and coded data for

each data stream can be modul 4 ed (e.g., synbol

Eaﬁped based on.a particul ar nmodul ati on scheme ge.g.,

FIRAAL GHITHE &Y PRIYRS g BRGIBIOTRAQR ditiq peuments, parameters,

BIASH: m&ﬁenlfseﬂhf&m(af%ﬁs@ unfén) §t%m%fb'r§ tda‘éﬁeé’tk "n be passed,

(M PSK), M quadrature a %ltu deé rmdulatlon (M QAM ,

&rwar)deé,eirexatnsmtfed usingany dmtadvlfsmcwrrmtlodlpg oty sharlng, message
e data.rate, coding, and

dul at h
Pn%alléggtlo}(%ﬂpq? eg O%atfaéls@fsr“é)ﬁn?éan be deterni ned by

EUCt | OPgr Qﬁfffv%@ﬁﬂpl@ﬁleﬂﬁ@(yﬂ Ak Bvhi IR €8S EMEd 8S@in can be
0075] The nodul ation synbols for the data streams can

eplpmented mdthtraodulcpXem, m%dwr@ésfgmﬂogg@ndm pahthggperform the

h
AR AR5 LI B RS KRR S Pt unvs ne
sdulca by oYkl Tisd heaos, dtﬁt dzﬂi befip i cntedsithid MERrocessor or
922a through 922t. In various enbodi nents, TX M MO

priemakioshe DRocspipin whicheasribsan b omnHeively qomeled to the
E@%Bﬁﬁgf\,aﬁ% ,ﬁ@atng S i8R WA fr=1aTeN 3Pt he antenna from

e| ng transmtted. [0076] Each
{0086k mi tt ewlﬂ%farmoe itey Eig aﬂﬁlllpstﬂn@iss asystemePe chat Yailitates

synbol streamto provide. one or anal og si gnal
%Fﬁﬂwf%ctoﬁ@? ARt His? WEGGSS NEIWRLK;: eF°é§XM¥1 Ftyplem ]:{198 can

Hfa@ny I%B;;tsp)arthli‘l? v@iﬂﬁ‘ﬁ Yo ﬂﬁﬁ)lnsmbﬁll@ﬂ@ﬂéed tha R %’B@Eﬁgemated

signal suitablé for transm ssion over
thatisyisteim 10 is h@n¢senfédmdwﬂlah@fugpmﬂ blof:kso mhlch can be functional

tters 2a.throu 2 are transmtted from,NT
bR e B e FR Ry P sor RLRpB BTGB SOyt Sabination
RRioF €. geRihRadP Fglsttéiﬁ 100RRSRdES £bgidad gﬂoﬁgﬁ% 1909 Bﬂbléctrlcal
are received by NR antennas 952a throu r and

pIBRANZBY tb,atghla petfin ng jeactiona foe IMENOG ioglgal ;grwmeH)OtZ@aa

[n%ﬁ%g %}1 IeYeggingceo ne ﬁ%}’ Egcelv?n%aar IiSIP a?%ggf tgéedé cop{%?%ﬂlg a rgserved

con I ons

d(ﬁmm @é’gﬂ&fnt $004 H’c&%&@tﬁble}lﬁle Segivalcodé B@jubmck&ﬁnfchﬁapnse a plurality
condi tioned signal to provide sanples, and further
brase swabols Hansmifipd alsvarigupioges ener ane BF MeL3RRIVhgymbols.

CATRELNEL YOI, 1657 SAonRTEL e B ARl e lin
péntiennb therraserid] doetel segmsnttb4lctanind aotvast qmarbbacmmlcade sequence
e P R ek B e S5y e U RR e device
E6i (Hostd BaRquaRy t&i%@ @cﬁé‘on%ﬁ} Batd e4RR b oAb rrdtloR2 M one

to recover the tfaf
example, an OFDM conﬁguratlon 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



data for the data stream The processing by RX data

processor 960 is conplenentary to that performed by TX
WORMDIptSdCessor 920 and TX data processor 914 BET/DS2968/075238

station 910.[0079] A processor 970 can periodically

determ ne which precoding matrix to utilize as

di scussed above. Further, prd%essor 970 can fornul ate

I t
Do B0 G 105 R B B itrplogonertons 1D Kb o e
L st ERPBAGh R I dr0 BPél'e%cM%h%Bﬁeﬁtél P&s4, 2h0d, Rh@"i O &aﬁ?lrbmst

regardi ng the comruni cati on k and/ or "t he 'recer ved
dithm memegm01The reverse |ink nessage can be processed

LT A S R O R RS SoR e RTINS
SEHFOT B fEBRatioNREE! BaB6h St 1AM AERMBRQ ks CONMH 11 P0®RERN reside

by transmtters 954a through 954r, and transmtted
pabia a bﬁSD a@éogtrmblbrdegmex etf.008 1I}stamce bas depietati wntegn 0,00

1n|3Fuden§)9 ﬁénaﬁj bRy f’i‘llatS gpregglg h{n%tl(ojt? ?ergenQeaabvyer 4 processor,

receive ennas one recel

%ﬁyarel,eimdmlbaiaﬁdn bmr@f@@go dtthate). Sﬁ@emamdo picheies s @sbical
RX data processor 942 to extract the reverse link

by
a@s@@@é 192 Qﬁ§1ﬁ?tf1%1cfoﬁ’5poﬁ%$ that Geilitate communicyfipg e control
g1rf at tiof L V\g &ﬁﬁﬁ ‘f?(?zscatnqﬁclﬁ&g 5@&%&HC¥%§I§I@8§GH& or defining a

m ne ecoding matrix to use
cheteedtaoritrod sdsgmenb eambontmmm)g bavedvg ithsfor {rGad{tinBreonesisofosmation

930 and 970 can direct control, cqordjnate
fFatiege MUe eﬁco&%ﬁl‘étﬂis&ﬁ&‘; %B%\%ﬁ‘@me?fl%\ta? BIen89rda fad Sek toek

F&YibR 8 BoQent$ ép@r%ﬁo\f@éﬁ/ of RS Hﬁaﬁ% VY tlﬁ{e%%%s Vhichd3A be
and 970 can be associated with nenory 932 and 972 t hat

sandigeoyy @gamoobgesissand cdatvary for gives soredr@B8. Matc@ro,

ituRia®; BEbReh SR 1R oSt prR oK GG ces), or
@Ig@s\mohrmlferec;femﬁﬂw@mcon&&@ﬁ@&nﬂahoh $rah§miRgon BA et Qeekd
at the enbodi nents descri bed herein can be

cqml[oé pegtneng tg ﬁqcﬂ]@q{@ transsnittygfoontelenforinptigi frec from interference.
02 gmg%wal:gp OFIZO% Rhi rl‘l%de a%n?éctﬁéa,ll 8&11% ?e%l{ss POII:‘ grﬁgq%iréng the

SSi ng
wﬁmloqe iEBineMioniat Riplurelig o@beiﬁ@h@y@b@ﬂslf@mm@a bsgaicbtd®vord 1106.
integrated circuits (ASICs), digital signal processors

{Iﬁépsr)%g% e bageos |cg%ea*v0r6 1‘3% EDESSRY thecaniies nferspien; in one
@Wﬁg(ﬁtebg}g ‘ﬂ)ega}ﬂs@r? for (ﬂ%‘ll;&lzon § ﬂql? RiRA RIIRRL Gl

gat arrays processors, ers,

harciwadtb dar, mlihe‘emecmocfre(qpemaasammdl,catatlnﬁ)ltm@ﬂic&nasrmmﬁoed

ﬁrg'y]t&%ﬁlge%d%g?ogah% Zigagcg{]?eii HEe i u 1Cntgi C%IQ?HC 1(1e ecarpipgl(legg 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.



[0084] When the enbodi nents are inplenented in
software, firmnare, m ddl eware or m crocode, program
W@ owe/oets3tode segnents, they can be stored i n BCT/US2008/075238
machi ne-r eadabl e nmedi um such as a storage conponent.
A code segnent can represent a procedure, a function,
a subprogram a program a r i ne, a subroutine, a

a soft re package, a cla an
15 R 1A TR S Brb abayg ineudop GeapEs of g or more

BLOSEAIhR! 8B tbdrse Aot BIKiTEHERAL i AR REHRLIRARE cbBbination
anot her code segnent’ or ahardware circui't by passing
ahdngroneets ef wictigpdbloges fet puopesesiaf dgscalrigg therpfgrementioned

ara ers mory C | nf or mati.on
BRh iR fs by Qs AECRIry SEH S et Mol bagany further
Eahvmssied and Fbeﬁnﬁ@é‘tﬁﬂs to‘f SakHMS] eﬂ%o@ﬁﬂerﬁyé& %B&s@ol@f‘?ﬁ%ordmgly, the
i ncl udi ng nenory sharing, message passing, token

prisShessmimatimont ot oot suph) gl iqnys madifications and
rlattlo ﬁla{ a 1lﬁﬁntt a:TIé)nI%FI[ a&&h&% eo(fhﬁ” ?e%ec‘cfalrrnlsb% urthermore, to

erern’ can

eR&eAthasthe ftéiﬁﬁ‘hhﬂﬁ@es” aghe8 tn élﬂ)er Hfb&tetdﬂ%ﬂfd@idmphhﬁ or the
functions descri bed herein. The software codes can be
e authfem Fﬁdﬂ&f’n@?ﬂ todeanelutve Lt Bansy sinibe & deriem The

L AL LTI U G550 B

clammuni cati vel y coupled to the processor via various
means as is known in the art. [0086] Wth reference to
Fig. 10, illustrated is a system 1000 that facilitates
receiving control information in a wreless network.
For exanple, system 1000 can reside at |least partially
within a base station, nobile device, etc. It is to be
appreci ated that system 1000 is represented as

i ncl udi ng functional blocks, which can be functiona

bl ocks that represent functions inplenented by a
processor, software, or conbination thereof (e.g.,
firmvare). System 1000 includes a | ogical grouping
1002 of electrical conmponents that can act in
conjunction. For instance, |ogical grouping 1002 can

i nclude an el ectrical conponent for receiving a
plurality of tones conprising a reserved contro
segnent 1004. For exanple, the beacon code sequence
can conprise a plurality beacon synbols transmtted at
various tones over one or nore OFDM synbols. Further,

| ogi cal grouping 1002 can conprise an electrica
conmponent for decoding a portion of the reserved
control segnment to determ ne at |east one beacon code
sequence transmtted over the reserved control segnent
1006. For exanple, a transmtting device can choose
the frequency tones to convey data, such as contro

i nformation. In one



exanpl e, an OFDM configuration can be used where the
portion of bandwidth is a collection of contiguous
WO@EDMosHsAbol s, and t he beacon synbol s are tranBei/Usmds8/075238
over a fraction of subcarriers of the OFDM synbol s.
The subcarrier position can indicate data (as a bit
representation, for exanple)2 Mor eover, | ogica
groupi ng 1002 can conprise an el ectrical conponent for
interpreting control infor Bﬁsrepresented by the
beacon code sequence 1008. Thus, as nentioned, the
control information can be encoded in the sequence of
wemcorclayrthod: s based at |l east in part on the tones
sel ected for the beacon synbols within the frequency.
Addi tionally, system 1000 can include a nenory 1010
fhat pehah&$ thanflllidatd QemlMtatteeeutrbNafdraAGbh ASireless
associated with el ectrical conponents1004, 1006, and
mﬂ@@ﬂﬁwvﬂmkﬂ%m@mm as being external to menory 1010, it
isto hat one
corporien TG0 PR6u0R S etk S Pl fehRhe
menor &eobaih@ theE RO&TEd EMtfdﬂ Bt b @iferhl leabtl dng dticheddé S
a system 1100 that comruni cates control jnformtion
PRABENGSLEREMItied pyeT e ireseicd speisdl saamelli k¥l Syst em 1100
can r t
for ﬁlzu%rg%g}g@ ESA\kstfbA an:Bf'é}ftagu é@ﬂe?&medlwo E%e%%}{ §88e s&unce.
functional bl ocks that can represent functions

npl e nte y a proc sof tware, Qr, conmbi nation
# her ebf Of rlad ?\gﬁwr CPaRIARE ABOHAEE dRfedeagon code

L&le&%‘ fchﬁ 9 ?Blrﬁ‘lgt ybE82acoh s fJnSSlfs R thE ‘B&R‘BH %%%olfs h#d identified

facilitate Conmmunicating the control infornation.
itdgast &l pagt pugingarihg @ osen of oind erdeoravf dlcdmacdrcgimbols and an

C nen or definin reserved control segnent as a
ﬁ%&@ﬁ%ﬁm%?&ﬁaﬁa Pﬂ5$8®'transnitting contro
i nformati on as one or nore beacon synbols 1104. The

segnment, as nmentioned, can relate to a portion of
8+ equEhemethpdiof glajarlt fustheneompritang diffsrapiioéng the freacon code

geé]HreTECG f%qug SHG grlalﬂop% (%1§:p%rat%1?g%%zxfeal@g?ceo%\/cé??tséq%%g&g and
substantlally aII S|n1lar wirel ess devices in a

W rel ess networ npbi |l e devices), or a portio
ther ebhS mesiediof al@vén Aonheigi the beasen spsiasdagpnce is ditferentiated from

#h; Y H}a%e?{é PReRAd %E&‘coh%ﬁ&é 3 ﬁtﬂeﬁ:ﬁ%&‘ sgh 2P RENEARD Jt 8n opc or more

Itate transmtting ornatlon #ree °FFOm
érmmen“oh&bbcmdmg sl\z’beraesneged tcb agiodathedreacm qoge tdfi2ncaand the

i,ncl ud ctrical onent for encoding the
RSy o godhibom Cod 80 "Gf%al i ty of beacon synbol s
form ng a beacon codeword 1106. In this regard, the

beacon codeword can represent the control infornmation;
Pn on@h@mﬂ'pld@f clafre 4 W@qmenfdny bt:me%dfhmemcfe@ aretshmbled based

ateleas? n pa)f{[‘O on an 1dentlfh 1er 1 ltapeg to a respec IV% 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 comprise
Reed-Solomon coding schemes, convolutional coding schemes, block coding schemes,

and/or turbo coding schemes.



bandwi dth {e.g., with respect to frequency) can
i ndicate informati on as descri bed previously.

Wb vo458ml | y, as descri bed, the encodi ng can PEUSNES/075238
appl ying error control coding to facilitate redundancy
for nore reliable decoding and prediction. Further,
| ogi cal grouping 1102 can comprise an electrica
conpopent for transmitting the beacon codeword over
the r @_ﬁ%m@@deé f _TBIT’ &Vé@ﬁ?éh‘il?fefﬂ‘iﬂét}ngtlﬁga%?éﬂt Lﬂégt_ iggAton
Lo ARRN :a _ Bthds@fo%é%lBh QPmBNS withi}Pthd %@Ecoﬁ%ﬁ&éa géhu@ﬁce to

bandw using a nul tiple access schene, suc

thaboiSraten sygntads ditkipat &ast dvead dre dypabatls rereicddenmmdmde
Addi tionally, system 1100 can include a nenory 1110
Y48t ai ns i nstructions for executing functions
associated with electrical conponents 1104, 1106, and

1108. Wile shown as being external to nenory 1110, it
Bs t oThemgH@drodchod 1t whercal the phireldly of tnmges rrdate &0 ankoey, more
1106, . and- 1108 can hst wi thin menory 1110.[0088]
V%E?“ﬁ§§%65%ﬁ§ ég%PEE%%S%M%@%‘includes exanpl es of one
or nore enbodi nents. It is, of course, not possible to
descri be every conceivabl e conbi nati on of conponents
or methomsthegiodslaimrl. plhieisasiBs cotrel dafermafiong clagrs to an
A QFSORALL ORet50hpdi ments, but one of ordinary skil
in the art may recogni ze that many further
conbi nati ons and pernutations of various enbodi nents
gﬁe possi bl e. Accor.dingléi the described enbodi nents

e | AtEEUeY OBIBHILRS Jnaraiife FOBPEERS i ons,
modi f 0t BRSpRBGsYAdnfiki@3ot hat fall within the
spirit and scope of the appended clains. Furthernore,
to the extmsetivt hafurtlty of éones comptisides tesewed sentrélpegment;

either the. detail ed descripti.on or the clai such

Cerm s i nESTdRiP R eraauTadr DR A ISR rop e dpserved
t o t hgordt® Renk@FRMdSi Ng" as "conprising” is

interpreted when enployed as a transitional word in a

cl ai m CLAI figgeviag corgrad ifprreationgepresentedrist the énfered beacon code
faciI&§%&%%,&%pnunicating control information in

Wi r el 855 net wor ks, conprising: receiving a plurality

of t oneRnteNPsUBEd the itdeak vRspootks0l segnment ;

decoding the reserved control segnent to infer at

| east one beacon code sequence transmtted over the
fgser ’I‘ﬁgw‘ﬁ%ﬁgg Qdmrﬁﬁlglgytgjtng aﬁﬁéﬁaﬂugt)?&gﬁr? § 0,3%6989&1{6041: least one
i nformation represented by e beacon code sequence.
Brocddser wdtitied cofifigired tmitfer therichesn aaepedqenogfrom a plurality of

etermnj t eacon cod s : .
geacon symﬂ)orlg anci1 %e%eacon syrn%o s 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, wherein the at least one
processor is further configured to differentiate the beacon code sequence from one or

more disparately received beacon code sequences.



sequence froma plurality of beacon synbols where the

beacon synbols are identified at |east in part by
w@ovpaedsey a power of one or nore of the beacoPCHYRNO$/675238

and an estimated interference to a threshold. 3. The

method of claim11, further conprising differentiating

t he beacon code sequence fromlone or nore di sparately

recei ved beacon code sequences. 4, The pethod of claim
3. whé %Wﬁe@ﬁ%cqs%%@ﬁawaépgaéa%ﬁfc%laar%1 i 'YhegF1a dhs Dagep code

fdRmdNg dFtsRaaalSlom IRGBIPIEHAID SACRRI HRARN BN ERGESees based at

based at l'east in part on one Or nore error contro
kastiimgart ohenesr mesrkrta cencaldedingechaasancd mdmcedgyihe heacon

SHE SR BRIt CE S REBST, B0 gaueocs ©

sequences are scranbled based at least in part on an
identifier related to a respective source of the
bbacohhewiieloseepremueisations appairigeef ¢laim { hevivsein die geen code
Sc’eglﬂ]?ﬁc%? G sa%mb-@f a'EE& Iaﬂllt(:)lgas?fin all Imgaﬁ]' Hieg?ﬁerr%lelgtetdqg a%srpgcr:tive
c rof “codi ng scheres conprise Reed-"Sol onon codi ng

SEMENEIhe bEYH bodd R{adnceOek the wsRh8IESmmihRekorsa@gpagtus.
schenes, and/or turbo coding schenes.7. The nethod of
claim3, wherein differentiating is based at |east in

rt ] : I .
19 5, T RSO VS B B, PESHRAGRIDON cov
sydiipichemics bomprade ReedsSolanen additihehdimsgpabataiityonal coding

receiv eacon code sequences. 8, The nethod of claim
£ em%ii%?f CHRESCRERTS £ it redingschy®™ o one or

nore subcarriers of one or nore OFDM synbols. 9. The

nmet hod of claim 1, wherein the control information

tel at €be worckns ¢anmmhieatems epparatusl ahdeint é@uestrein I plarality of

ol cati Csina: at
1ogaSte a1 BB RS oBSRr PELTRRDIERRIE ve A pl ural ity
of tones conprising a reserved control segnent; infer

at | east one beacon code sequence transmtted over the
t'éser fedird entoopimueeitiens apparrdusdier eeminyaiceiong ¢auitrol information in

kﬂ%%&ﬁ%§%8ﬁ$rgﬂ&ﬁﬁﬁﬂ£ed by the inferred beacon code
sequence; and
means for receiving a plurality of tones comprising a reserved control segment;
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.

18. The wireless communications apparatus of claim 17, further comprising means
for determining the beacon code sequence from a plurality of beacon symbols where
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.

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

beacon code sequences.



a menory coupled to the at | east one processor. 11.

The wi rel ess comruni cati ons apparatus of claim 10,
wWoL@Pe6453t he at | east one processor is furtherPCT/US2008/075238

configured to infer the beacon code sequence from a

plurality of beacon synbols and the beacon synbols are

identified at least in part conparing a power of

e or, nore of the beacon synbol s_and esti.mat ed
Pt er fBY BHEESY SPBMERCRNS PRDAEYS oA Qé}rlee_g%l%le beacon code
GBI @fffe?&ﬁa%ﬁ%nﬂﬂésdiﬁ;ara(fél? B d LML &bHe thfieRles based at
| east one processor 1s further configured to
Bastfie pambh ahe ot merd@ar ennicadedggusnee sedmn awedothe beacon
nore disparately.received beacon code sequences. 13.
Sl P oas! B AT SRS A JUAPACIL SHIEIEm 12,
wherei n the beacon code sequence is differentiated
fromthe disparately recei ved beacon code sequences
BhsedThe wirgkess cammpricatians apprsatys ofrelpien 20.rvlrcrein g acon code

ge%g;ieél 3 %%hs%%%%l.%‘ds adse(ti O &0 911d Sabnt. gne arp RAAS 1ercir81%1eedstg glljrees%gc%ive

a iSparately recel ved" beacon code sequences.
dohrceldtahivbéaebe 86d Rttt et thoRSreBRP %ﬁhﬂﬁic@ﬂior@a@gﬁ’aﬂa&
wherei n the beacon code sequences are scranbl ed based
at least in part on an identifier related to a
bespegl %%ef%%l&ﬁﬁnﬁ ichilhs Qg@ﬁgﬁs 899@@? ?g%{b‘f&ﬁ erkMfating is
W rel ess conmuni cati ons appar at us. . The wreless
boxdanicesatin pars oappapaings @fwaloaiphast df bedven aymboleevithin the
rror control codin chenes conprise Reed- Sol n,.
BesPR §ocITanwYe R GAR L PSR VHgngE Frateaie of flgtsparately
FRENBILSLDRES scBhd{cef. turbo coding schemes. 16. The
wi rel ess communi cati ons apparatus of claim 10, wherein
the plurality of tones relate to subcarriers of one or
re DM.synbols. 17. . A wireless.co i cati.ons .
Lhpar LGETREPS Cumimubiciidns APAai POASnT bt B plurality of
WnESHLAS tRIHLVERTKS, of ©REBF MdtOFDNVERLJIQr receiving a
plurality of tones conprising a reserved contro
segnment; neans for decoding a portion of the reserved
ntrql t rmn . | east one beacon code
ggque%ég%ﬁggﬁg#%?%gg%%gggk?ﬁgﬁ%géerved contro
segnmeatompindr-raditse fedivnnt@niisid:ng contr ol
informati on represented by the beacon code sequence.
18. The wi meefggcaélé%@hle@%&qné FEMARISRICERIVRR PRIty tones

furthaﬁg@gﬁgééﬁ%&geggﬁﬂﬁﬂg mdgtermning the beacon

code se roma pluralTty of beacon synbols where
code for causing the at least one computer to infer at least one beacon

code sequence transmitted over the reserved control segment; and
code for causing the at least one computer to determine control

information represented by the inferred beacon code sequence.

25. The computer program product of claim 24, the computer-readable medium
further comprising code for causing the at least one computer to infer the beacon code
sequence from a plurality of beacon symbols where 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.



the beacon synbols are identified at |least in part by
conparing a power of one or nore of the beacon synbols
warwassest i mated interference to a threshol d. PABDUSZO&075238
Wi rel ess comruni cati ons apparatus of claim 17, further
conprising neans for differentiating the beacon code
sequence fromone or nore disparately received beacon

de sequences. 20. The w rel ess communi cati ons
g‘gpar fﬂ%tﬁ%f ?Qf RN Eng WPLP&OWOB é‘b@&ﬁfeé%%eéworks’
S ee is differentiated fromthe disparately
recei ved beacon code sequences based at |east in part
on onécforingroresecd oontod segrodnt @ dippgiosctdredvidgeldr trensmitting

encode t he beacon code sequence .and the disparately
el e

VETHEIO0 3R CBDAMSEIETIEY MO The wi rel ess
CONMMU B @ainlgQRS U [Fb St Bh a6 h PIUFLIRY of WBRIRIsPMbOR forming a
beacon code sequences are scranbl ed based at | east in
peacen eedeavordicendt i fier related to a respective source
of t h%arps%ﬁﬁ%% tﬁeo Qe%cgt? tgoucFer\}v%gti O\Qerf: tﬁeh Ieesé%r(? lco%%tsol segment.
comuni cat I ORs appar at us. . The  Wreless
comuni cati ons apparatus of claim 19, wherein
differentiating is based at least in part on conparin

&7-powkhe Brcther£3 glagn 26eBiEBAr cOpsBIng Blptinn,tranieissigneefpther data
?&gﬁkg%ggsgfgﬁh%n{hat of beacon synbols within at
0 e

east one di sparately received beacon code
sequences. 23. The wirel ess conmuni cati ons appar at us

Bhical bf e diog ol han o7 WorBaH ) bisieecd S iceRblont *°

FHRHLSEN B HATR QG Inen O TRIib St Mterférence, _
comput er - r eadabl e nmedi im conpri Sing: code for causing

at | east one conputer to receive a plurality of tones

iSi trol t: f
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control segnent; and code for causing the at |east one

ewtiplitrdermagioget er m ne control information represented

by the inferred beacon code sequence. 25. The conputer
program product of claim 24, the conputer-readable

B@di umhé mhicthod fof ek b sfuftccatheprisity @auding thd hrac@t code sequence
| east one conputer to infer the beacon code sequence
rilipmganeergontrgl eode fe pyilcdgdundracypfdhebeasan pedecsauence.
synbols are identified at least in part by conparing a
power of one or nore of the beacon synbols and an

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.

32. The method of claim 26, 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.

33. The method of claim 26, wherein the control information relates to requesting

blanking from a disparate transmitting device on a disparate portion of bandwidth.

34. The method of claim 26, wherein the control information relates to a request to

avoid interference.



estimated interference to a threshold.26. A nethod for
transmtting control information in wrel ess networks,

W@ vpoe4sBhg: defining a reserved control segnePCT/HS2088/075238
portion of bandwi dth for transmtting control
informati on as one or nore beacon synbol s; encodi ng
the control information as a-lurality of beacon

S%nbol s form ng a beacon codeword; and transmitting
e beatBHCESABRICAHOBRY 2RMFE e SEFPEIEont r o segnent .
27. ThaRbhOMoPEssG! @nfkdld tb:ur t her conpri sing
bl anki ng transm ssion of other data over the reserved
segnment . 28:finEheresedrbebnobdl sigaient &74 pavhien ef bandwpdthtforon
of re|ated devices blank transm ssion over the . s
F eser URUTULRSSAE OFf BIOF PegaE ST FPEr e copgol infymation:
met hod of  gldEtRGonwhEhRirfafios & @ﬁl‘iﬁﬁi%ﬁﬁ@é&@&gyyrﬁmﬁforming
for each of the plurality of beacon synbols relates to
a por & bersopfodevesdeaisr d t hat conprises the control
i nf or mat ' o{}ans%gt thy%g %%tchggwgrfd o%leﬁhrenrezs%fveﬁ%roﬁtlg A'seement: and
conpri si ng encodi ng HHe Beaton Csde sequence Ui T2 ny
an er i efenfentéledRdRe hdeddt ond plocssssiundancy of the
beacon code sequence. 31. The nethod of claim 30,
wherein the error control code is scranbled based on

as ; [ -
Ment 11 LRRRE: (AR EEns Bp@iBr Ul 45 MHEy thagt feastone
pctssdr 6 ffurth aaicom Z6iredvodr @ikntramsmig@nt df @thon tata avdmihd rdserved
is divided into a plurality of OFDM synbols and the
¥ENBh synbols forming the beacon code sequence are
transmtted on a subcarrier of each of the plurality
of OFDM synbols. 33. The nethod of claim 26, wherein
8he cdhe wokleshémmmaticagrmns ebpdratys vOclpiey d@sthangn blpentkinng
fr di sparate transmtti devi ce on di spar at
e dvicss DR it R0 pverhE e R segpond i Bl Inferference
wherein the control information relates to a request

to avoid interference.35. A wreless communications
appar Fheyirclongrmmppigaticas appaiatus ohelaigt d&exlpsein a sclected

SRR e SR R MR B Lyt

beRood Synduhsisce theadanrbl infpramandn .ol i nformati on;
encode the control information as a plurality of
beacon synbols form ng

39.  The wireless communications apparatus of claim 35, 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 scrambled based on an associated identifier to allow for unique identification of

the beacon code sequence.

41. The wireless communications apparatus of claim 35, 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.



a beacon codeword; and transmt the beacon codeword

over the reserved control segnent; and a nenory
w@owphes3to t he at | east one processor. 36. ThRCT/US2008/075238

Wi rel ess communi cations apparatus of claim 35, wherein

the at | east one processor is further configured to

bl ank transmi ssion of other d&ta over the reserved

ge gnent . 37 The wi.rel ess connunéﬁgtlons appar at us of

F-ai mIBICIGHSPRIMINCERE FRETANS thal T¢Il FTAnSRLIBE gepErol
[ RS $h %e%!@ﬁet&vﬁﬁcsr@o%%ﬁ’sﬁ% segment to mtigate
Interference. 38. The W rel ess commruni cati ons
appar atcarss fof d@ﬂimngra 85ervat eomial segrseit@s b @drtfoned bemdwyidth for

or eac the pluralit beacon. synbol s
It-‘%‘ilsgil Qgcgnio 8%%18%0‘12?5 Qélec%al}é/‘?}%}’&acf’ﬂ MRpri ses the
cont r Bleang YoPEABRHINRhe Shtrol RFoMhdtRhAS S p“z‘lﬁﬁm%}rﬂf GaddoRR$mbols
apparat us of claim35, wherein the at one
%b@w9@0¢¢mwm@ﬂmdonflgured to encode the beacon
code 131%91% % % srm t{nZ 'tﬂciqp]eac cPewo(r:&) n%lerrcﬁle Peggrve& g%rol segment.
provi de red ancy eacon codé sequéence.
The MAreIess connunlcatlons apparatus of claim 39,
wherein the error control code is _scranbl ed based on
4h asSberiekss saanunicatims pppypupaf ¢laim taifyiteer comprising means
41. The
e o B B o P e whor i
the portion of bandwidth is divided into a plurallty

ol s and the beacon synpbols formn
g‘éac OIEN%WEE%WHQC%&%S PR Pf'glal%ﬁ AVelg arﬂort&n of
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wi rel ess comruni cations apparatus t facilitates
transn1tt|ng control information in wrel ess networks,

f def d trol
£8 ohenie Rl TSP muReaios aRutut Al Faf 7 anne spigeted
fr@@&eﬁl@if tdnB e ik bOhedPurdhts ITheiddnyRBaR N akY &P bsrtion of a
means Tor encoding the control information as a

pndeward that efmpyesge Bie coprplonfHringtien.ng a beacon codewor d;
and nmeans for transmtting the beacon codeword over
the reserved control segnent. 43. The w rel ess

¢ONMMUThE aircREScappaiiditiths @pparhtak of didim #2rfuhRér comprising means
conpr|3|n means for bl anking transm ssion of other
tpatcacsiyeg the heagopsore sglugrgrihizing an crror 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 allow for unique identification of

the beacon code sequence.

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.



44. The wirel ess communi cati ons apparatus of claim 43,
wherein a portion of related devices bl ank

W@ e@po6ds3si on over the reserved segnent to m tPQHUS2008/075238
interference. 45. The w rel ess communi cati ons
apparatus of claim42, wherein a selected frequency
tone for each of the pluralifviof beacon synbol s

relates to a portion of a codeword that conprises the
&ont r ‘WPWWE?ﬁﬁﬁ?@ﬁP“KQW@?H%mﬁﬁm%1ess conmuni cat i ons
appar Absspokr-fa Bl ARdighVEdRSisiGeMPr i si ng means for
encodi ng Phe beacon code sequence utilizing an error
cont rol codaletfor gruswngdielcagduadampyteofo ddime beasovedzodtrol

sequence. 47. The wi rel ess ni cat.i ons appar at us of

ol ai moRBienlit BTHOP RECRARGH B S I B SO ED P Eifaggss one or
basedyph Kacassarbd;ed identifier to allow for unique
identification of the beacon code sequence. 48. The

wi rel ess cerfear easingrike atdprst anaepngfuteitaicnsoge thagoairel n
the portion of dwi.dt Q. IS di Vi | Nt. | ural it ,

of - cEiueeBrs AR bilel LS DR F pPich Bpldord; and
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of each of the plurality of OFDM synbol s.49. A
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conput er -readabl e nmedi um conpri sing: code for causing

at | east one conputer to define a reserved contro
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ontrol information as one or nore beacon s gbols; ..

T $QIPPIESIES $4G foheusing thead fdeashncqomp e to blsnk frauaission of

biher ERNbIS!hd REQLERLdoARnAS @ plurality of beacon
synbols form ng a beacon codeword; and code for

causing the at |east one conputer to transmt the

beacon codeword over the reserved control segnent. 50.
The conput er program product of claim49, the
conput er -r eadabl e nedi um further conprising code for
causing the at |east one conputer to bl ank
transm ssion of other data over the reserved segnent.



