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" SYSTEM AND METHOD TO ENABLE THE USE OF GUARD CARRI ERS

TO TRANSM T ADDI TI ONAL CHANNELS FOR COMMUNI CATI ON',
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frequency division multiple access (OFDMA) systems, and the like.

[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-
output (SISO) systems, multiple-input single-output (MISO) systems, multiple-input
multiple-output (MIMO) systems, and so forth.
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multiple (Ng) receive antennas for data transmission. A MIMO channel formed by the
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[0008] According to one aspect there can be a method for communicating
information in guard bandwidth. The method can comprise identifying a guard
bandwidth in a bandwidth range upon which to place a communication channel.
Moreover, the method can comprise placing a communication channel upon the guard
bandwidth.

[0009] In another aspect, there can be a wireless communication apparatus. The
apparatus can include a classifier that identifies a guard bandwidth in a bandwidth range
upon which to place a communication channel. In addition, the apparatus can include a
designator that places a communication channel upon the guard bandwidth.

[0010] With a further aspect, there can be a wireless communications apparatus,

comprising means for identifying a guard bandwidth in a bandwidth range upon which
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[0016] In yet another aspect, there can be machine-readable medium having
stored thereon machine-executable instructions for collecting information retained in a
bandwidth range. There can also be instructions for determining if collected
information resides upon a guard bandwidth of the bandwidth range.

[0017] With still a further aspect, a wireless communication system can be used.
The system can include an apparatus with a processor configured to collect information
retained in a bandwidth range. The processor can also configure to determine if
collected information resides upon a guard bandwidth of the bandwidth range.

[0018] To the accomplishment of the foregoing and related ends, the one or

more embodiments comprise the features hereinafter fully described and particularly
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[0026] FIG. 8 is an illustration of a representative methodology for
communication of information upon a guard bandwidth in accordance with aspects
disclosed herein.

[0027] FIG. 9 is an illustration of a representative methodology for processing
information placed upon a channel of a guard bandwidth in accordance with aspects
disclosed herein.

[0028] FIG. 10 is an illustration of an example mobile device that facilitates use
of a data channel upon a guard bandwidth in accordance with aspects disclosed herein.
[0029] FIG. 11 is an illustration of an example system that facilitates use of a

data channel upon a guard bandwidth in accordance with aspects disclosed herein.
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FIG 10 is an illustration of _an exanple nobile device
that facilitates use of a data channel upon a guard
bandw dth in accordance with aspects di scl osed herein.
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(GSM). An OFDMA system may implement a radio technology such as Evolved
Universal Terrestrial Radio Access (Evolved UTRA or E-UTRA), Ultra Mobile
Broadband (UMB), Institute of Electrical and Electronics Engineers (IEEE) 802.11 (Wi-
Fi), IEEE 802.16 (WiMAX), IEEE 802.20, Flash-OFDM®, etc. Universal Terrestrial
Radio Access (UTRA) and E-UTRA are part of Universal Mobile Telecommunication
System (UMTS). 3GPP Long Term Evolution (LTE) is an upcoming release of UMTS
that uses E-UTRA, which employs OFDMA on the downlink and SC-FDMA on the
uplink. UTRA, E-UTRA, UMTS, LTE and GSM are described in documents from an
organization named “3rd Generation Partnership Project” (3GPP). CDMA2000 and

UMB are described in documents from an organization named “3rd Generation
Partnership Project 2” (3GPP2).
[0034] Various embodiments are now described with reference to the drawings,

wherein like reference numerals are used to refer to like elements throughout. In the
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i onal one as
@ﬂhiaﬁﬂ@oihfdealcﬁﬁ%hmdblle deV1ce can also be called a systern 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 may 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 may be utilized for communicating with mobile
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i ncorporated into a conputer program product. [0036]
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[0039] Base station 102 may communicate with one or more mobile devices
such as mobile device 116 and mobile device 122; however, it is to be appreciated that
base station 102 may communicate with substantially any number of mobile devices
similar to mobile devices 116 and 122. Mobile devices 116 and 122 can be, for
example, cellular phones, smart phones, laptops, handheld communication devices,
handheld computing devices, satellite radios, global positioning systems, PDAs, and/or
any other suitable device for communicating over wireless communication system 100.

As depicted, mobile device 116 is in communication with antennas 112 and 114, where



one antenna group may include antennas 104 and 106,
anot her group may conprise antennas 108 and 110, and
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Two antennas are illustrated for each antenna group;
however, nore or fewer antenng; may be utilized for

each group. Base station 102 y additionally include

a transmtter chain and a receiver chain, each of
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range of avallable frequencies). However, there is a possibility that when

communication occurs there is leakage from the bandwidth range, especially in
situations where a communicating base station operates at relatively high power. This
leakage can cause interference to communication in neighboring bandwidth ranges.
[0042] To alleviate interference and leakage problems, a guard bandwidth can
be used in communication systems. The guard bandwidth is a portion of the bandwidth
along the ends of the bandwidth range that is commonly unused. For instance, the
bandwidth range can have a range of F; to F,. Along the edges, there can be limits

placed upon the bandwidth range where information is not commonly communicated



covered by base station 102. In conmunication over
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decreases as frequency separation increases. For a fixed tolerable amount of leakage
power, a larger guard bandwidth is typically required for high power base stations and a
smaller guard bandwidth could be used for low power base stations.

[0045] Use of guard subcarriers for transmitting channels (e.g., extra channels)
can facilitate backward compatibility with legacy devices. Since legacy terminals do
not commonly monitor the guard subcarriers, they are not impacted by the new

channels. New channels can be added while maintaining legacy compatibility by

advertising a larger guard than necessary to legacy devices. The "advertised guard"”



I mprove communi cation. A channel 202 can be placed in
a guard bandw dth and used to comruni cate i nformation
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kl-chrding to one embodiment, a guard bandwidth is standard on virtually all
communications from a base station (e.g., a set amount — such as x frequency, a set
percentage of bandwidth range, etc.) and thus the classifier 306 can perform a look-up,
perform relatively minor calculations, take a verification measurement, etc. However,
depending on other base stations communicating, information that is to be transmitted,
as well as on other factors; guard bandwidth can be specific to individual transmission

or transmission types and thus classifier 306 can perform more complex analysis to

identify the range.. A designator 308 can place a communication channel upon the
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if an anticipated communication is to use a guard bandwidth).

[0050] A tester 402 can determine if the guard bandwidth can be used (e.g., is
capable of being used, should be used, etc.) to transmit information — commonly, the
determination is based upon transmit power of a transmitter (e.g., relatively low power
base stations can use the guard bandwidth). It is possible that some NodeB and/or UE
that use guard bandwidth do not meet specific spectral marks. However, when
relatively low power is involved (e.g., lower than a macro NodeB), at least some part of

the guard bandwidth can be used for transmission. If there is an initial determination by

the tester 402 that transmission power is too high for reliable communication in the



(e.g., retained in a guard portion and/or non-guard
portion). A locator 312 can determne if collected
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information in the bandwidth range through an obtainer 310. The mobile device 304
can use a locator 312 that determines if collected information resides upon a guard
bandwidth of the bandwidth range.

[0054] Now referring to Fig.5, an example system 500 is disclosed for
communicating information upon a guard bandwidth. A base station 302 can
communicate information though a bandwidth range to a mobile device 304. The base

station 302 can use a classifier 306 that identifies a guard bandwidth in a bandwidth
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berapd byed dlgingking). Axpaples of archwacsbat eaabe sent on the channel can

include a resource utilization message (RUM) and/or low reuse preamble (LRP), as well
as other low rate control messages. The RUM can be a request to neighboring entities
(e.g., base stations and/or mobile devices) to vacate certain resources to enable
improved functionality. The LRP can be a message sent to enable a device (e.g., mobile
device) to identify neighboring devices (e.g., base stations) even if the neighboring
devices have relatively low power. Furthermore, the base station 302 can use a
transmitter 506 that emits the designated information along the communication channel
to the mobile device 304. The mobile device 304 can include an obtainer 310 that
collects information retained in a bandwidth range and a locator 312 that determines if

collected information resides upon a guard bandwidth of the bandwidth range.
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[0058] Artificial intelligence techniques can be used in various aspects disclosed

herein — it is to be appreciated that determinations made herein can be practiced through
use of artificial intelligence techniques. These techniques can employ one of numerous
methodologies for learning from data and then drawing inferences and/or making
determinations related to dynamically storing information across multiple storage units
(e.g., Hidden Markov Models (HMMs) and related prototypical dependency models,
more general probabilistic graphical models, such as Bayesian networks, e.g., created by
structure search using a Bayesian model score or approximation, linear classifiers, such

as support vector machines (SVMs), non-linear classifiers, such as methods referred to
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Artificial intelligence techniques can be used in
Jeipinyne thggﬁ@@g(gquqtg)éq 1 ggrrect and thus filtering should be expanded to

include the guard bandwidth. Likewise, the mobile device 304 can anticipate
information in a guard yet the guard is not used and filtering should be reduced to
improve efficiency. Therefore, there can be use of a regulator 704 that limits filtering
upon a negative determination or expands filtering upon a positive determination. For
example, if a half of the guard bandwidth that is closest to the bandwidth available for
data includes a channel, then filtering can be expanded to include that half of the guard.

A remover 706 can be used that extracts the collected information (e.g., separates guard
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[0065] At action 808 there can be identifying a guard bandwidth in a bandwidth
range upon which to place a communication channel. The bandwidth range as well as
information that could be transmitted can be analyzed at action 810. Action 810 can
include determining information to designate for transmission (¢.g., upon a
communication channel).

[0066] Another check 812 can occur determining if a channel should be used —

if it is determined that the channel should not be used, then the methodology 800 can
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WO 200ga3amBere informati on i s expected. For exanptBPS1008079235
nobi | e device 304 can expect information within a
bandw dth range wi thout the gyards. A |locator 312 can
determ ne that the expectatloﬁ7|s i ncorrect and thus
filtering shoul d be expanded to include the guard
bentitvi 1 vt 800K Ehe eleck Bh2 carobe bascdioporcercaaly OEgﬂn analysis that
ant i c Rate eromtion. i uar et the rd s not .
Rl RO AP PP Doy T Aol My B I8 wice
fbi-bedre Beydwidhervaflghle, théhie ten bafetBeniEethaf a éhah8guh 8icafuard
704 that |imts filtering upon a negative
prrtier shated pefrbeoisc@xpands filtering upon a positive
m nat I
[eR L . g e AR st o Blchmiont RE w8 Kjign can be
ﬁe:bescte:bbzttacu $lel. udess, &t EhQCEnIﬁiepreEdm dedignatiap |11{fgrrnan)nifer
xpanded to |Eclude that h t@% uard Are
USSR @cqrﬂlalpm@%lqna haVityin (ggtaélan selected, there can be
H&Eﬁ’ﬁl ard B tﬁe uz?rﬁ %@ﬁ&xﬂgﬁl ﬁﬁéﬁc‘é@ﬁ@c&ﬁ’tﬂu&@ﬁfcﬁl channel at event
I nf or mati on) over the renover 706 can conpare
e Rlacihg asbnmwmatns cmnngluqmi tbupwad barelvadthirmdn pe¢wianaction
orjmation n t he | ar.gest et of uar d
LS bE e el RR it Bhe TG ER I rbeon channel can take
phtaitneentXb@. col l ects the at [east two sets of guard
subcarriers. [0062] Referring to Figs.
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rrn%‘pho?iollozy 86(()) (c::ialflncl?l(glrnateel}gJ in’ovg ?oseevre\lllte 814 for extracting the collected
information. The extracted information can be processed at act 916 (e.g., storing the
extracted information, altering operation based upon the extracted information, and the
like).

[0070] It will be appreciated that, in accordance with one or more aspects
described herein, inferences can be made regarding how to use a guard bandwidth, how

to extract information, and the like. As used herein, the term to “infer” or “inference”

refers generally to the process of reasoning about or inferring states of the system,
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can be, for example, an MMSE receiver, and can comprise a demodulator 1004 that can
demodulate received symbols and provide them to a processor 1006 for channel
estimation. Processor 1006 can be a processor dedicated to analyzing information
received by receiver 1002 and/or generating information for transmission by a
transmitter 1016, a processor that controls one or more components of mobile device
1000, and/or a processor that both analyzes information received by receiver 1002,
generates information for transmission by transmitter 1016, and controls one or more
components of mobile device 1000.

[0073] Mobile device 1000 can additionally comprise memory 1008 that is

operatively coupled to processor 1006 and that may store data to be transmitted,

received data, information related to available channels, data associated with analyzed
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[0076] Fig. 11 is an illustration of a system 1100 that facilitates communication
of information through a guard bandwidth. System 1100 comprises a base station 1102
(e.g., access point, ...) with a receiver 1110 that receives signal(s) from one or more
mobile devices 1104 through a plurality of receive antennas 1106, and a transmitter

1122 that transmits to the one or more mobile devices 1104 through a plurality of

transmit antennas 1108. Receiver 1110 can receive information from receive antennas
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it is to be appreciated that base station 1210 and/or mobile device 1250 may employ the
systems (Figs. 1, 3-7 and 10-11) and/or methods (Figs. 8-9) described herein to

facilitate wireless communication there between.

[0079] At base station 1210, traffic data for a number of data streams is
provided from a data source 1212 to a transmit (TX) data processor 1214. According to
an example, each data stream may be transmitted over a respective antenna. TX data
processor 1214 formats, codes, and interleaves the traffic data stream based on a

particular coding scheme selected for that data stream to provide coded data.
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access nenory (RAM, which acts as external cache
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?)Af? a disparate base station (not shown)), and/or

B3Pt her auiiobhit devied tI30RtHcarnEBitRdebdubat@bsifoildamgeceived
the various actions and functions set forth herein.

by Ny antennas 1252a through 1252r and the received signal from each antenna 1252 is
provided to a respective receiver (RCVR) 1254a through 1254r. Each receiver 1254
conditions (e.g., filters, amplifies, and downconverts) a respective signal, digitizes the
conditioned signal to provide samples, and further processes the samples to provide a
corresponding “received” symbol stream.

[0084] An RX data processor 1260 may receive and process the Nk received

symbol streams from N receivers 1254 based on a particular receiver processing

technique to provide Ny “detected” symbol streams. RX data processor 1260 may



[0077] Processor 1114 is further operatively coupl ed

to a classifier 1118 and or a designator 1120. The
wW@Lb@essd8er 1118 can identify a guard bandw dt PCT/HS2008/079235

bandw dt h range upon which to place a conmunicati on

channel, commonly based upon g result of analysis. The
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t he guard bandw dth. Further, processor 1114 may
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[0089] It is to be understood that the embodiments described herein may be
implemented in hardware, software, firmware, middleware, microcode, or any
combination thereof. For a hardware implementation, the processing units may 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.
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worea09ha97epdul ated (e. g., synbol mapped) based PEI/ES2008/079235
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1252r and the received signal from each antenna 1252

peabiRitiRBropessal. Fbypislcptrdt P SpEMYIREIRFYIPgRled to the
J&%Q&QJM&%%@S FrA af f‘sg&gwm ko4 conditions (e.g.,
anplifies, an

ilters, ownconverts) a respective
H0g2pl , di With zé&sertcheo FigndBiillostexdedsis grsgbtetna 300 dhat dffectuates

sanpl es, .and.further processes fhe sanples to provide
COTRBHR B4l ARG P _ g Gant of C, Astegx 1300
Al 0k 88305 ardABOW RN alBEG ] VRvRRY 1§ ﬁpﬁega%)f%&@atmhat system
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data for the data stream The processing by RX data
prrpecsionr Fanistanes, fagigsll evpupingrip02 may include means for identifying a

guard bandwidth in a bandwidth range upon which to place a communication channel
1304. Moreover the logical grouping 1302 can include means for placing a
communication channel upon the guard bandwidth 1308. The logical grouping 1302
can also include and thus represent means for determining if the guard bandwidth can be
used to transmit information based upon transmit power of a transmitter, means for
determining where in the guard bandwidth to place the communication channel, means
for designating information for transmission upon the communication channel, means
for determining information to designate for transmission upon the communication
channel, means for emitting the designated information along the communication

channel, means for using guard subcarriers between bandwidth ranges of different



to that performed by TX M MO processor 1220 and TX

data processor 1214 at base station 1210. [0085] A
WEe@easwsr 1270 may periodically determ ne whiREI/US2008/079235

precoding matrix to utilize as di scussed above.

Further, processor 1270 may fornulate a reverse |ink

nmessage conprising a matrix i #dex portion and a r ank
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AR38raMhgl270 may direct (e.g., control, coordinate,

manage, etc.) operation at base station 1210 and
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ore program es an

Pyaetd300 ﬁlagzz&i)d@mhlﬁams@aﬁ]u@i $6r ipghicer mscn@pmadatysmﬁ 1400
to derive frequen%%mand i mpul se_response estinmates for

ngbidgpfungionah §loghspt MRy repeespricngtiany implgggated by ajpgogegsor,
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, digital signal procesSing devices (DSP
gmawg bamdmtitheoﬂtb@bmdmdﬁhcrme(lmﬁ)s Mor¢avet,dhplogpabgnouping 1402

9&% He@ad & eans( fgr fi;Asgﬂg Plﬁ&ﬁl%su%%rrla negé)tﬂlter(f%l[ermma’tlon or expanding
filtering upon a positive determination 1408 as well as means for extracting the
collected information 1410. The logical grouping 1402 can also include means for
comparing at least two sets of guard subcarriers and means for using the smallest set of
guard subcarriers determined through the comparison, means for collecting information
retained in the bandwidth range includes means for collection of the at least two sets of
guard subcarriers. Additionally, system 1400 may include a memory 1412 that retains
instructions for executing functions associated with means 1404, 1406, 1408, and 1410.
While shown as being external to memory 1412, it is to be understood that means 1404,
1406, 1408, and 1410 may exist within memory 1412.

[0094] What has been described above includes examples of one or more
embodiments. It is, of course, not possible to describe every conceivable combination

of components or methodologies for purposes of describing the aforementioned



m cro-controllers, mcroprocessors, other electronic

units designed to performthe functions descri bed
wheoei1sn78or a conbi nati on thereof.[0090] When BEEUS2008/079235

enbodi nents are inplenented in software, firmare,

m ddl eware or m crocode, program code or code

segnents, they may be stored % a machi ne-readabl e

medi um such as a storage conponent. A code segnent
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safhiware inplenmentation, the techni ques described
herein may be inplemented with nodules {e.qg.,
procedures, functions, and so on) that performthe
functions described herein. The software codes nay be
stored in nenory units and executed by processors. The
menory unit may be inplemented within the processor or
external to the processor, in which case it can be
communi catively coupled to the processor via various
nmeans as is known in the art. [0092] Wth reference to
Fig. 13, illustrated is a system 1300 that effectuates
conmuni cation of information through a guard
bandwi dt h. For exanple, system 1300 nay reside at

| east partially within a nobile device. It is to be
appreci ated that system 1300 is represented as

i ncluding functional blocks, which may be functiona

bl ocks that represent functions inplenented by a
processor, software, or conbination thereof (e.g.,
firmvare). System 1300 includes a | ogical grouping
1302 of neanss that can act in conjunction. For

i nstance, | ogical grouping 1302 may i nclude neans for
identifying a guard bandwi dth in a bandw dth range
upon which to place a comuni cati on channel 1304.

Mor eover the | ogical grouping 1302 can include neans
for placing a comuni cation channel upon the guard
bandw dt h 1308. The | ogi cal grouping 1302 can al so

i nclude and thus represent neans for determining if
the guard bandw dth can be used to transmt

i nformati on based upon transmt power of a
transmtter, neans for



determ ning where in the guard bandwi dth to place the
communi cati on channel, neans for designating

WO pfoonsersd on for transm ssion upon the communi BEE/U82008/079235
channel, nmeans for determning information to
desi gnate for transm ssion upgn the conmunication
channel, neans for emtting t4#e desi gnated information
al ong the communi cati on channel, nmeans for using guard
subcarriers between bandw dillAlMhges of
differentcarriers in a nulticarrier deploynment to
pl ace the communi cati on channel, neans for neans for
Rherlstdlsimagia | arger than necessary guard bandw dth
and using the additional guard bandw dth to add new
channel s, neans for advertising a first set of guard

ubcanrj ' . ' [ SR
e S B R R LR S
set ofdeguing spedbiidevidthan adaséedidraapaapel whiohitd plaeda
by a second claﬁs of devices, nmeans for identifying
G%Wu’tnﬁa%bchaﬁ%e gtk d bandwi dth to transmit
i nf or gRLhR.coRMHRLatiBR @Rshnk Plipda (RE BEA BaddiGigfigndwi dt h
range. Additionally, system 1300 nay include a nenory
1308 that retains instructions for executing functions

ssociated w.t ans.1304 and.1306. Wil e.shown .
Bot no TBkEEHHIoT e B n By ot sBPristie faeihg g epat dandwidh
tdpalc RBE tfral i €in R rnAB8M Bastd Ao finshAPFo @6 f @ ahbmitter.
within menory 1308. [0093] Turning to Fig. 14,
illustrated is a system 1400 that cal cul ates reduced

eedb .oyl ng ssive int erenge. .

Sper o FoRatgd e IS HHEEERR ATl LR R EBBanigs boween
barivwdéthwhides Bf aifRase catiats i8R, mdlteartiBiSdcphsencnfo place the
depi cted, system 1400 i ncludes functional bl ocks that
FRIYMpBISHEdEHanRginct i ons i npl enented by a processor,
software, or conbination thereof (e.g., firmare).
System 1400 i ncludes a | ogical grouping 1402 of neanss
ghat Themlethodtod claamtlr Girthengorhymisigy designating mderamities ifan.
Logi cal. groupjng 1402 may inclyde nmeans for collecting
Fﬁ‘%&iﬂﬁ%‘?l} E??nrtb? g‘?fﬂ@&}nﬁcﬁn‘g{‘ ‘H]ﬁHEﬁL/Li dth range 1404 as wel |
as neans for determning if collected informtion

resi des upon a guard bandwi dth of the bandw dth range
3406. TMomethpdrof ctaire 4l bgihcatorgpronigg deferizi0ig ¢anrmateintd@esignate
EF%ns f or. Iinit%ng fiIteang ﬁfon a negative

ELEPSYPT YROBINC EQRANFKRYOF P8Pt ng upon a positi ve
determ nation 1408 as well as neans for extracting the
col l ected informati on 1410. The | ogical grouping 1402 '
ean alBomctiodwfelatmanyheisin e dpiarmmgtien of iafpsmatigptoséesignate is
Bl BURE S AHRGRLIGGT A and reans for using the smallest
set of guard subcarrieérs determ ned through the
conpari son, neans for collecting infornmation

7. The method of claim 4, further comprising emitting the designated information

along the communication channel.

8. The method of claim 1, further comprising advertising a larger than necessary

guard bandwidth and using the additional guard bandwidth to add new channels.

9. The method of claim 1, further comprising.



retained in the bandw dth range includes neans for
collection of the at |l east two sets of guard
WG aweasy7ser s. Additionally, system 1400 nmay i neCTU82088/079235
menory 1412 that retains instructions for executing
functions associated with neans 1404, 1406, 1408, and
1410. Wiil e shown as being external to menory 1412, it
is to be understood that nmeans 1404, 1406, 1408, and
1410 advprtisxissa fivet stiof gnasdsncatidere on pdogahamehmohiered by a first
&d SPfI%E? above includes exanples of one or nore
Tent's t is, of course, not possible to
d escr hbert@nel ¥ seond sitvablad sobdaiias b a sefond @AROREMbLSItored by a
or nethodologles for purposes of describing the
spconeriasitofsisEgenbodi nents, but one of ordinary skill
in the art may recognize that many further
conmbi nati ons and pernutations of various enbodi nents
d0.e podssimbthed oficirndi wibigin thheowlesmidatied cleniaoldin@oysstime reuse
are intended to enbrace all such alterations,
FRICES I°8¥s and variations that fall within the
spirit and scope of the appended clai ns. Furthernore,
to the extent that the term"includes" is used in
éltheAnthMHEBakmqmmdescription or the clains, such
: gr :n h[%%]talés? r.r.][ged t g%ﬁégﬂgrlg ap \ﬁ]éiltl} n anléan gve({th%almrgelu%gn which to
bﬁg@ggﬁﬁﬁ@gwwnﬁpdﬁmﬁaomﬁg as a transitional word in a
claimCLAIMS Whaat is claimed is: 1. A nethod for
conmupidesagiatyy thatfpbrcant communicgiien ehapagldwod the guard bandwidth.
conprising: identifying a guard bandwi dth in a
bandw dt h range upon which to place a conmunicati on
chann®h¢ apyacatiN @Cdldigh B, EQRGH 0o B AL $i108 a Ed3e ARl deteanintHi the
guard bandw dth. 2. The met hod of claim1, further
%@% prrdwigthran de e togransmitiefognation bsapdiwRat tnsaf noaver of a
H%% & transmit information based upon transnmit power
a transmtter. 3. The method of claim11, further
conpr|5|ng usi ng guard subcarriers between bandMAdth

nge of different. carriers in a.nulticarri

pI oil’@?ﬁpafaéu%?éé%mt ﬁe PEELINS AN YAFE I at ysesgiard
SRIRRLr O et @ Bhndwidth b6l o CANBIchSEREed &S h ANAidaRSr deployment
Information for transm Ssion upon the comruni cation
tohameghe comnifheanet dedndf cl ai m 4, further conprising

determining information to designate for transm ssion
upon the conmuni cati on channel .

14. The apparatus of claim 11, further comprising a selector that designates

information for transmission upon the communication channel.

15. The apparatus of claim 14, further comprising an evaluator that determines

information to designate for transmission upon the communication channel.

16. The apparatus of claim 15, wherein the determination of information to

designate is based upon communication rate.

17. The apparatus of claim 14, further comprising a transmitter that emits the

designated information along the communication channel.



6. The method of claimb5, wherein the determ nation of
information to designate i s based upon communi cation
WO 2100/139789 The met hod of claim4, further conprPGI/H§R008/079235
emtting the designated information along the
comruni cati on channel. 8. The nethod of claiml1,
further conprising adverti si a |l arger than necessary
uard bandw dth and using the additional guard '
%&n dwilbi¢ dpragatasief aleim Clh funther somprisimg e gerarifotithef advicgisas a larger

. further comprising. advertj,sing..a first, ,set o ua
GrapsfssPEY gSRTRRAR g ARG IR AePell L8R Rl § idhew
chaagslsof devi ces; and advertising a second set of

guard subcarriers on a second channel nonitored by a
second cl ass of devices. 10. The nethod of claim1,

y@er eirf, %rﬁﬁméi&a 0glad CARLQYSrik{ JPof zc?

i
or' frequericy reuse. 1@7 appar at us, conprisin
slbasisictd @r a filsathandelnhoditcesd by g tizst dlabaoitiddvitich andadvertises a

bandw dt h range upon which t | ace a co ni catign
B4eaRhet Ppgwggubf@gﬂ%a% aﬁe%qgtcﬁmngﬁ@gméore rrceadics of
ghannel upon the guard bandwi dth. 12. The apparatus of
claim 11, further conprising a tester that determ nes

if the guard bandw dth can be used to transmt

Lnforpopti on hased . upon transmn.,t power .of. a )

20 e TR gt BT NPT e PRI io change ¢aploys time
£QRP6I Bédignd@nreadtal yzer that uses guard subcarriers

bet ween bandwi dth ranges of different carriers in a

mul ticarrier deploynent to place the conmunicati on

annegl . 14.. The ratus of claim 11, further
ggnprggﬁﬁémgméépggﬁgﬁ@fhat desi gnates information for

t r ansficssd fonidepeRitdegeedBuiivaathiinn bah@mided rangSupohich to
apparatus of claim 14, further conprising an eval uator
plagg 2 gerpewpicAdn ¢heppelhéitd on to designate for

transgi.ssi t nﬁ&ﬂaﬁi' ' Wﬁﬁ :
apparg%%éigppgpggﬁfggf lergP%ﬁ%k%p etggﬁg%ggﬁg%dgﬁﬁh
information to designate is based upon communi cation

te. 17. The appar.atus of claim.14, further L
; mpr ks PRPAEEY Sieliim 1o furghes pOmARiA S mgans {oF Getermining if the
guard bandwidth can be used to transmit information based upon transmit power of a

transmitter.

23. The apparatus of claim 21, further comprising means for using guard subcarriers
between bandwidth ranges of different carriers in a multicarrier deployment to place the

new communication channel.

24. The apparatus of claim 21, further comprising means for designating

information for transmission upon the communication channel.

25. The apparatus of claim 24, further comprising means for determining

information to designate for transmission upon the communication channel.

26. The apparatus of claim 25, wherein the determination of information to

designate is based upon communication rate.



desi gnated i nformation al ong the comuni cati on
channel . 18. The apparatus of claim 11, further
w@wpnsEBsNg a generator that advertises a | ar geeT/UR208/079235
necessary guard bandw dth and uses the additiona
guard bandwi dth to add new chagnnels. 19. The appar at us
of claim1l, the generator adkertises a first set of
guard subcarriers on a first channel nonitored by a
first class of devices and adverti ses a second set of
ardsubcarriers on econd channel nonitor by a, .
I e ond P PR PO 2 TGP CaRRRRE ne R TIet S iipheesianated
infornvdiien alongtiecaOmumibittat dhafindthannel enpl oys tine
reuse or frequency reuse. 21. An apparatus,
conprising: nmeans for identifying a guard bandwi dth in
bandui . ' S
Bhannal® A ELOTIHRER. SR b e o R e P e
thaometdieargyadrd baadwidiidirl. usgid, thd hédiappd paird baodwidtlaioradd new
1, further conprising nmeans for determning if the
é@&P@&bandmﬁdth can be used to transmit information
based upon transmt power of a transmitter. 23. The
apparatus of claim 21, further conprising neans for
231 ngThuaprdraubelanlaiime? Is fipgtoneempbgingtwi dt h ranges of
different carriers in.a | t.i carrier deplo t.to .
ol acomEttes REHMSGHRMT BRY PR EHAH Aupcarssgs o dishshangl menitored
BY a Girdicls2df ddviiek vl conpri si ng means for designating
information for transm ssion upon the communication
channeicanser adveetisagp@sesond sehof ghard subesrriqrypp pegcond channel
%%HR&'G& Ibg% srér?o%[ Sclgsgrof ggx}igers.m ning information to
esi gnate for transm SSi on” upon the comruni cation
channel . 26. The apparatus of claim25, wherein the
determ nation of information to designate is based

dhon EbermRMsTLET Plgieirat le Wipreimthe capyaigation shangchemploys time
féﬁégﬁﬁaﬁgﬁgh%ﬁ&ﬁg means for emtting the designated
|

ntormatt on “al ong the comuni cati on channel. 28. The
apparatus of claim?2l, further conprising nmeans for
gﬂvertising a | arger than necessary guard bandw dth

d Ui YU PIRFITPEIAICT GORPHSB&NdwW dth to add new

channgkSmputer-readable medium comprising:

a first set of codes for causing a computer to identify a guard bandwidth
in a bandwidth range upon which to place a communication channel; and

a second set of codes for causing the computer to place a communication

channel upon the guard bandwidth.

32. The computer-readable medium of claim 31, further comprising a third set of
codes for causing a computer to determine if the guard bandwidth can be used to

transmit information based upon transmit power of a transmitter.

33.  The computer-readable medium of claim 31, further comprising a third set of
codes for causing a computer to use guard subcarriers between bandwidth ranges of

different carriers in a multicarrier deployment to place the new communication channel.



29. The apparatus of claim 21, further conprising:

nmeans for advertising a first set of guard subcarriers
W@ry/189786t channel nonitored by a first cl assPOFf/US2008/079235

devi ces; and neans for advertising a second set of

guard subcarriers on a second channel nonitored by a

second cl ass of devices. 30. e apparatus of claim

21, wherein the conmunicati on channel enploys tinme

pbuseThe ccfm@tct@rem@@hl%mgéluneqf cléAm:blmﬁtm cgmmplgmm third set of

Oq?rg ??rsdlaH%mg c?mpgt?r o ({esgp tg 612{8 o8 %ansrmssmn upon the
conmuheatidrochadesnt i fy a guard bandvvl dt h | n a bandvvl dt h
range upon which to place a comuni cati on channel; and
a second set of codes for causing the conputer to

E ac eTgef‘ g&{@@ %ﬁ&db‘?é‘m%&%ﬂ{‘@é Cl?ngﬁ tﬁﬂ*ﬁleg ?ﬁrﬁnﬁr ?111%? fourth set of

and e conputer-readabl'e ned
Sddes farrdabeng e ooqputst togdcgerinina id famiation tocdwd@matcdor transrmssmn
cau3|n% a conpyter to determne if the guard bandw dth
BRAT Be Corapynication Rt i nf or mati on based upon
transmt power of a transmitter. 33. The
conmput er - r eadabl e nedi um of claim 31, further
&@nprib¢mgmanmwmadﬂﬁenw¢mnndﬂé®nfh&Vdauﬁmﬂ@chﬁmmhpuoepf

us ar,d subca rs between. bandw dt h ranges of
HTRTRES GBS OFr PR FETELPIRER HEDl oymant to
pl ace the neMIconnunlcation channel . 34. The
conput er -readabl e nmedi um of claim 31, further

8onpr iTk¢ ﬁ@nwt@mﬁeﬂ@abé@me@mnb@oré@nf ot ﬁ@ﬁws corgpasie® Aperrdysct of
EodegI ?osr! c%u a cgrltq trerpfo € gth%.fiﬁglggﬁgﬂ ol %P rﬂTgttIE]e

conmuni ca nne er-rea

&ﬁﬂh@ﬁmaﬁnpaﬁmﬂm34, further conprising a fourth set of
codes for causing a conputer to determ ne information
to designate for transm ssion upon the conmunication

V\gan nele cﬁﬁpﬁ@%a&ﬁ)@&%&ﬁn{ flﬁnqiaﬁp', £ ey %rﬂfn&ﬁh?h MirtPset of

erein eterm nation orrfmation to nat e
cc&ieb &sedusipg a computaniocalveise p ddrger tBah ncbh@ary guard bandw1dth and

t er -y eadabl e, medi um of aim 34, further
i cddigionaligyard W@MJ%@ tienielausi ng a
conmputer to emt the designated information along the

communi cati on channel .
39.  The computer-readable medium of claim 31, further comprising:

a third set of codes for causing a computer to advertise a first set of guard
subcarriers on a first channel monitored by a first class of devices; and
a fourth set of codes for causing a computer to advertise a second set of guard

subcarriers on a second channel monitored by a second class of devices.

40. The computer-readable medium of claim 31, wherein the communication

channel employs time reuse or frequency reuse.

41. At least one processor configured to communicate information in guard
bandwidth, comprising
a first module for identifying a guard bandwidth in a bandwidth range upon

which to place a communication channel; and



38. The conputer-readabl e medi um of claim 31, further
conprising a third set of codes for causing a conputer
W@ 20008982 i se a | arger than necessary guard bapdnisizons/ 079235
and using the additional guard bandw dth to add new
channel s. 39. The conputer-readabl e nedi um of cl aim
31, further conprising: a thitd set of codes for
causing a conmputer to advertise a first set of guard
subcar sécend medule Hi pleeing heametumastion hagicbypoa the geard
g&%§§tgf devices; and a fourth set of codes for
a gf%g‘a conputer to advertise a second set of guard
subcarriers on a second channel nonitored by a second
cl ass _of devices, 40. The conputer-readable medi umof =
£}-ai miBaprogespepielaiped lchrhemiarrisee cihidmerduigdor dgtgrmining if
fHe afd%ﬁﬁw?c{tl% Eﬁf@é’%@?% 836t inforfnatibh Pgs%a% of? Hnsmit power of
processor conflgure 0 conmmuni cate Irnformation 1 n
gtangnibtandw dt h, conprising a first nodul e for
identifying a guard bandw dth in a bandw dth range
upon which to place a conmmuni cati on channel ; anda
con i ;
The o B Ay Rt R O A IR AR e
fubcttmers dwgen indyyidih tangesloind fatest faprierd et @ miltndangerideployment
th %ﬁﬁrd bandmﬁdth.canqbe used to transmt
RIBEHAT NN CBRERH GHSN R BRS i t power of a
transmtter. 43. The processor of claim4l, further
conprising a third nodule for using guard subcarriers
et we&he prserapefirlaiarle Surdter dompusinge thied mpéyle forfleaignating
[.car I 0 n 0 ce t omuni cati on
TR RERR Ry 3her SRR TBRL Al B AR B RS D e
conprising a third nodule for designating information
for transm ssion upon the comuni.catign channel.

45.
the prBeewsesone! ¢aig . urther gempeying 8 Aprihsmpdule farglgrarpining
e N e R G R T
apparatus of claim45, wherein the determ nation of

i nforppti on to desi.gnate . is. based upon co i cation

¥t e. ?E?/?Ppﬁf?é%‘?ﬁiaégs‘gﬁt ey Biediclaninagiey Egﬁlrflor@twn to
GRSk BEscd u{p@ﬁ' bbRniRidlisn ff emtting the designated

I nformati on alfong the conmuni cati on channel .

47. The processor of claim 44, further comprising a fourth module for emitting the

designated information along the communication channel.

48. The processor of claim 41, further comprising a third module for advertising a
larger than necessary guard bandwidth and use the additional guard bandwidth to add

new channels.

49. The processor of claim 41, further comprising;:

a third module for advertising a first set of guard subcarriers on a first channel
monitored by a first class of devices; and

a fourth module for advertising a second set of guard subcarriers on a second

channel monitored by a second class of devices.



48. The processor of claim4l, further conprising a
third nodule for advertising a |l arger than necessary
w@eapdsssandw dt h and use the additional guard Pertsiods/bro23s
to add new channels. 49. The processor of claim 41,
further conprising: a third npdule for advertising a
first set of guard subcarri er¥ on a first channel
nonitored by a first class of devices; and a fourth
Addul €h¢ procesdoreefidlamyl, avhsesim g commusficagign channel employs time
gﬁbecarrfrri ers..on a second channel nonitored by a second
c1rase O IUGeI 'C8Y 50, The processor of claim4l,
wherei n the comuni cati on channel enploys tine reuse
or frequency reuse. 51, A nethod for processing .
phf or AemetBed fastPapceedng indermmtign seteined HoRk Higyrrd bandwidth,
9{@5 I:si.ng: preparing for collection of information
?et |§HZ% in a bandwi dth range; and collecting
I nf or peparday; foe tallaeadn bfiirfdrenabian dethidtdin abgyawidR ranpeeand
met hod of claim51, further conprising: determning if
col | otel Bt MR PB Fcthiasd Hede %l&thg%ged bandwi dt h
of the bandwi dth range; and limting filtering upon a
negati ve determ nation or expanding filtering upon a
pasi t ThemdthodofichaniSonfurthg: conyeismet hod of cl ai m 51,
further canpri.si extracting the coll ected .
| nf or fETOH s HCo PR EA FRIPHBRBrreg ey YROB 7 BV handpidth of the
BAHINIHthiriebe; g@pari ng at | east two sets of guard
subcarriers; and using the smallest set of guard
subc ahmitgestilgsingrupon e degHive yigermmatien nip@zmaggtng filtering upon a
lgoogil-\;eec eit&lgﬁl rgifogr mation retained in the bandw dth range
Act Udes  coll 8ction of the at |east two sets of guard
subcarriers. 55. An apparatus, conprising: a regulator
that prepares for . collection of information retained )
ph a Eh%\ﬁﬁh@fil?f chige;]l. hengprapisHigratragting the spllestadsinformation.
information retained in the bandw dth range. 56. The
apparatus of claim55, further conprising:
54. The method of claim 51, further comprising:

comparing at least two sets of guard subcarriers; and
using the smallest set of guard subcarriers determined through the comparison,
collecting information retained in the bandwidth range includes collection of the at least

two sets of guard subcarriers.

55.  An apparatus, comprising:
a regulator that prepares for collection of information retained in a bandwidth
range; and

an obtainer that collects information retained in the bandwidth range.

56. The apparatus of claim 55, further comprising:

a locator that determines if collected information resides upon a guard
bandwidth of the bandwidth range; and

a regulator that limits filtering upon a negative determination or expands

filtering upon a positive determination.



a locator that determines if collected information

resi des upon a guard bandw dth of the bandw dth range;
w@rwIalyegul ator that limts filtering upon a PEQHS1008079235

determ nation or expands filtering upon a positive

determ nation.57. The apparatus of claimb55, further

conprising a renover that ext¥acts the col | ect ed

i nformati on. 58. The apparatus of claimb55, the

pBrovEhe epnepdves déim &, firdws romposise & scrodvey that gxtracts the

sq%c%r rixilfehﬁat?nd uses the smallest set of guard

30 8a|dr| Sr 844e er mi ned t hrough the conparison, the

obtai ner collects the at |east two sets of guard

subcarriers. 59. An apparatus, conprising: neans for

p¥-epal hegprastucefi gl fﬁ ghegrempongicromper b dtleashvg sobs ¢f guard

r : [
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cdraparisbl, thé obthimer cadkoprhsatrigist taasess dfoguactesubearinisng i f

collected information resides upon a guard bandw dth

of the bandwi dth range; and neans for limting

59| t enhnGpMBRL @ni}RQAlt ve determ nation or expanding

filtering upon angjgsi tive determnation. 61. The

appar aeas fof prebaiimg $9 colfastivhef indompitios iretginped ansbéndwidth range;

extfracting the collected informati on. 62. The

%rﬁj:sarat us of claimb59, further conprising: neans for

conmpapichss Bt cdlRBEAg I FRbA r&hinod 81 e SHREAUM @hS. and

means for using the smallest set of guard subcarriers

determ ned through the conparison, neans for

60! | CEhL Bthot NEOHTRLHOM FEhiRlnsdoliflLhe bandvi dih range

Imcl udes ans for-colPection of the at |east two sets

of guakcnssfabaetimiging.if 3lec®d ¢RfRHAtEIn RSO Bon R @dtCbandwidth

conpri si n%: a conput er-readabl e nedi um conprising: a

of theg andsyidfrrapgy@dd f or causing a conputer to prepare

for ¢ [ QR i r ' [ B Wek -

r angerteaBoh Aule RO TEoh A3k IREmliG BPRMBRY fitcring

ceopup@sititealeohlitibni nf or mat i on

61. The apparatus of claim 59, further comprising means for extracting the collected

information.

62. The apparatus of claim 59, further comprising:

means for comparing at least two sets of guard subcarriers; and

means for using the smallest set of guard subcarriers determined through the
comparison, means for collecting information retained in the bandwidth range includes

means for collection of the at least two sets of guard subcarriers.

63. A computer program product, comprising;:
a computer-readable medium comprising:
a first set of codes for causing a computer to prepare for collection of
information retained in a bandwidth range; and
a second set of codes for causing the computer to collect information

retained in a bandwidth range.



retained in a bandw dth range. 64. The
conput er -readabl e nmedi um of claim®63, further
w@owpnsEsng: a third set of codes for causi ng BCT/US2008/079235
conmputer to determne if collected informati on resides
upon a guard bandw dth of the bandw dth range; and a
fourth set of codes for causi a conputer to limt
filtering upon a negative determ nation or expandi ng
filtering upon a positive deternination 65 The

PNpULer - ea ab e
Gropr 1O A AR P TR P oG Pt P Rt er
t o exh Eaet sct becoded feehadng Qf:&flﬁi&éﬂ teRleteBine Thevllected information
conput er -readabl e medi um of claim63, further
Eoifer PRIy eiasd Pragbritimd thobandidthirngesand of codes for

guar o SUBEERIPER0s KR GRAMAL fyfbuciBTimiL ARAR ¥l negative

daershingtion ar@rpattdédg filberirpaipohe peimivt dsterrs@btia@f. guar d
subcarriers determ ned through the conpari son,
collecting information retained in the bandw dth range

k5icl uggs c&%ﬁt@ﬁfeh@%l@ﬁleaﬁﬁl HcldifpSt fiRr %@rh?rlﬁflg 9 Hﬂfdjset of

subcarriers. . | east one procéssor configured
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a second module for collecting information retained in a bandwidth range.

68.  The processor of claim 67, further comprising:

a third module for determining if collected information resides upon a guard
bandwidth of the bandwidth range; and

a fourth module for limiting filtering upon a negative determination or

expanding filtering upon a positive determination.

69.  The processor of claim 67, further comprising a third module for extracting the

collected information.

70. The processor of claim 67, further comprising;:
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a third module for comparing at least two sets of guard subcarriers; and
a fourth module for using the smallest set of guard subcarriers determined
through the comparison, collecting information retained in the bandwidth range includes

collection of the at least two sets of guard subcarriers.



