SI LENCE | NTERVALS I N W RELESS COVMUNI CATI ONS
CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
wW@peBiosAav4 on cl ai ms the benefit of U S. Provi sPOIEE2007/082738
Pat ent application Serial No. 60/863,131 entitled "A
METHOD AND APPARATUS FOR SI LENCE | NTERVAL IN A
W RELESS COMMUNI CATI ON SYSTEM' whi ch was filed Cctober
26, 2006. The entirety of the aforenentioned
application is herein incorporated by reference.
BACKGROUND | . Field [0002] The follow ng description
relates generally to wirel ess comrunications, and nore
parti cul gnipnep INEERVAIS BY WARER HSSLEOVRIENFOATIONS
wi rel ess comruni cations system 11. Background [0003]
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mul ti pl e access (OFDMA) systens, and the |ike. [0004]

Generally, wireless nultiple-access comuni cation

systenB may sSi mul t aneouskyCRGHRIBENDCcomuni cati on for
Itip bil e devi ces. Each nobil e device nay

S§WWU }@3 with one or nore base stations via
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reverse link (or uplink) refers to the comuni cation

link from nobile devices to base stations. Further,

cdhmuniBeskgr8ned pet wveen nobil e devices and base
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such systens, base stat i ons, or other access points,
C BT with multiple users by shanng avallable svstem resources {e.g.

bandwidth, trangmit power, ... ). Examples of such mudtiple-access systems may
include code division multiple access (CDMA) svstems, tine division multiple access
{TDMA) systems, frequency division multiple access {FDMA) svstems, orthogonal
frequency division multiple access (OFDMA) svstems, and the fike.

{6004} Generally. wireless multiple-access communication systerms may
simtaneously support communication for multiple mobile devices. Each mobite
device may comnuaucate with one or more base stations via transmissions on forward
and reverse inks. The forward hink {or downlink) refers to the communication hink
from base stations to mobile devices, and the reverse hink {or uplink} refers to the
conununication link from mobile devices o base stattons. Further, communications
between mobile devices and base stations may be established vig single-input single-
output (SISO)Y svstems, multiple-input single~cutput (MISO) svstems, multiple-input

multiple-output {MIMO) svstems, and so {orth.



broadcast signals consumable by a plurality of nobile
devices (e.qg., cellular phones and the like) to
wWEe@sisao4 nf or mati on regardi ng presence of theP@EES2007/082738

station and other information related thereto. For
exanpl e, the information can conprise protocol for
initiating communication wi'th the base station. Base
stations can be provided for multiple carriers, for

i nstance, each of which can send broadcast signals

over a forward link to the plurality of nobile devices
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t H&t*“'s presented later. [0007] In accordance with one
or nore enbodi nents and correspondi ng di scl osure
thereof, various aspects agaidasoribed in connection
faC|I|tat|n defining and utilizing a silence interval
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scrlbed herei
dmdﬂsum thereof, various aspects are described in connection facilitating defiming and

utihizing a silence interval in connection with wireless commumications systems o allow
thermal measurement of a base slation aphnk, peer-lo-peer communication, public
safety device transnussions, andfor the like. The silence interval can be defined by the
base station and sent to the mobile devices in one example; additionatly, however, the
silence interval can be pre-coded in the various devices, determined from mflerences,
determined based on other information, ete.

{0008} According to related aspects, a method that Facilitates defining a silence
interval in a wireless communications network 1s described herain. The method can

comprise determining a silence interval comprising an mterval period, an offset within



conprise determning a silence interval conprising an
interval period, an offset withinthe period, and a
walewansam for sil encing one or nore transmttiPQI/US2007/082738
devi ces. The nethod can further conprise neasuring an
uplink thermal noise |evel during the silence
interval. [0009] Another aspect relates to a wrel ess
comuni cati ons apparatus. The wirel ess comruni cati ons
apparatus can include at | east one processor

configured to define a silence interval as a portjon
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queR | the silence interval. A so, the apparatus can
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based on one or more portions of one or more OFDM symbol perzods and fr zm\mn
information regarding the silence interval to one or more molnle devices such that the
mobile devices can cease communicalions during the silence mierval, Also, the
apparatus can mnclude a memory coupled to the processor.

{0013} According to a {urther aspect, a method that facilitates silencing
communications during a sifence interval is described herein. The method can comprise
obtainmg silence interval metrics mcluding an interval period of a superframe, an offsal
within the superframe, and a duration. The method can further comprise blanking out
relevant subbands of one or more physical (PHY) transmission frames that are a past of

the silence mterval.



obtaining silence interval netrics including an

interval period of a superframe, an offset within the
waasosrigde, and a duration. The nmethod can f uP€TEg2007/082738

conpri se bl anki ng out rel evant subbands of one or nore

physi cal (PHY) transm ssion frames that are a part of

the silence interval. [0014]4 Anot her aspect relates to

a W reless comuni cati ons apparatus. The wirel ess
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armma@d dr alb tgsws@iptiblonddn of the foregoing and related ends, the one or

more embodiunents comprise the features herematier fully described and pacticularly
pointed out in the claims. The following description and the annexad drawings set forth
in detail certarn tllustralive aspects of the one or more embodiments. These aspects are
indicative, however, of but a few of the varicus ways in which the poinciples of various
embodiments may be emploved and the described embodiments are mtended to mclude

all such aspects and thewr equivalents.



in detail certain illustrative aspects of the one or

nore enbodi nents. These aspects are indicative,
whomews194 of but a few of the various ways in RET/TR200T1@82738

princi ples of various enbodi nrents may be enpl oyed and

t he descri bed enbodi ments are intended to include all

such aspects and their equival ents. BRI EF DESCRI PTI ON

OF THE DRAWNGS [0019] FIG 1 is an illustration of a

Wi rel ess comruni cati on system: n accordance with

vari ous aspects set forth herei 0020] FIG 2 is an
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DETAI LED DESCRI PTI'ON [ 0030] Various enbodi nents are
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el ements throughout. In the

{128 FIG. 1015 an tllustration of an example svstem that measures thermal

noise during a defined silence interval,

{0029] FI1G. 11 15 an illustration of an example svstem that ceases

conwnanications during a silence interval.

DETAILED DESCRIPTION
{0036 Various embodiments are now deseribed with reference to the drawings,
wherein tike reference numerals are used to refer to like elements throughoul. In the
following description, for purposes of explanation, numercus specific details are set
forth in order (o provide a thorough understanding of one or more embodunents, It mav
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.



foll owm ng description, for purposes of explanation,

numer ous specific details are set forth in order to
wee@sisaoa t hor ough under st andi ng of one or noOPEI/US2007/082738

enbodi nents. It nmay be evident, however, that such

enbodi nent (s) can be practu,ed wi t hout these specific

details. In other instances, well-known structures and

devi ces are shown in block diagramformin order to

facilitate describing one or nore enbodi nents. [0031]

As used in this application, the terns "conponent,
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device{sy and can also be referred to as an access pomnt, Node B, or some other
termunology.

{0033} Moregover, various aspects or features described heren can be
umpientented as a method, apparatus, or article of manufacture using standard
programoung and/or engineening techniques. The term "article of manufacture” as used
heremn is intended to encompass a computer program gecessible from any computer-
readable device, carrier, or media. For example, computer-readable media can mclude

but are not Himited to magnetic storage devices {e g, hard disk, foppy disk, magnetic



devi ces) and can also be referred to as an access

poi nt, Node B, or sone other term nol ogy. [0033]
wWORWeNOsAP4 vari ous aspects or features descri bedI/og20e7/o82738
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and 114 transmit information to mobtle device 116 over a forward link 118 and recetve
information from mobile device 116 over a reverse hink 120, Moreover, mobile device
122 is in conununication with antennas 104 and 106, where antennas 104 and 106
transmut information to mobile device 122 over a forward link 124 and receive
mformation from mobile device 122 over a reverse link 126, In a frequency division
duplex (FDD) system, forward tink 118 can utthize a different frequency band than that
used by reverse link 120, and forward link 124 can employ a different frequency band

than that emploved by reverse link 126, for example. Further, 1 8 time division duplex
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PDAs, and/or any other suitable device for
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I nh@emaln alotiomhiidab bewhaSehe benefit. Thas, it is desirable for the base
station 102 to keep an optimal JoT ratio or level for its environment. I is to be
appreciated that this can be implemented in a svochronous configuration such that the
svachronized devices can stop transmitting at the time period with high precision and
consisiency.
[0038] in one example, the base station 102 can inform the mobile devices 116
and 122 about the silence interval and the melrics necessary o participate (e.g..

superframes comprising the sifence indervals, offsety within the saperframes for



station 102 to neasure its thermal noise | evel. Based

on this information, the base station 102 can define
wW@eoogoshilpy its interference over thermal (I1oT)PCEUSI00T/682738

maxi m ze throughput with respect to a | evel of

interference based on the thermal noise |evel. For

exanpl e, nore interference tan al | ow hi gher transmt

powers, and thus, better comrunication quality and

efficiency. However, if interference increases to a

| evel that inpedes the base station 102 fro
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! qg}%&)\éﬁldm ?ihe ﬁenw m%enzlﬂ me‘guenta,ei};e dumuanat)em eetr; consecutive
silence intervals. This can be, for example, a given number of time mtervals over a
defined period of time ntervals, such as every other superlrame or 2 consecubive
superframes in everv 10 superframes, or the like.
{0040} According to an example, communications apparatus 200 can be utilized
n a FDD MIMOQO svsterm where a forward link broadcast signal can be transmitted by a
base station and a reverse ink by a mobile device. The communication apparatus 200
can be a base station or other access point that participates in a synchronous wireless

commamication network. The silence interval specifier 202 can define one or more



conmuni cates a point of tinme in which uplink or

cross-device comunication in a wireless nobile
woeasosH9Lan be silenced and a transmtter 204PCTIHS200H082738
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reverse link, for exanple. |n one exanple, the silence

i nterval specifier 202 can 'deternine a sil ence

interval defined by a period of tinme during which the

silence interval is to begin, an offset within the
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{6042} According to another example, the conumunications apparatus 200 can be
a mobile device or other access terminal that can define the silence interval vier the
sifence interval specifier 202 in substantially the same manner as described and transmit

the nlerval information one or more other devices or access points. Additionally, the
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devices 304, a thermal noise measurer 310 that can deternmane a leval of thermal noise
for the base station 302, and a power adjuster 312 that can adjust uplink power based at
least in part on the measured thermal noise. The silence interval definer 306, 1n one
example. can specify the silence interval (o be used based in part on information
received by the mobile device 304, in one example. The determinead or speciliad silence

imterval mformation can be transnutied to one or more mohile devices 304 by the



control an IoT level. Further, other devices can use
the silence interval to transmt high powered
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Thus. the IoT level can represent an optimal level of interference to thermal noise and
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ensure optimal or desirable conmunication perfornmance.
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context or action, or can generate a probability
di stribution over states, for exanple. The inference
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si ibﬁhbaemni’afcvsabr 814 is further coupled 10 a silence interval definer 818 that can
deternune a silence interval and send mformation regarding the silence interval 1o
mobile devices 304, such as by utilizing the trapsmitter 82¢ and Tx antennas 808, for
example. This can be sent as part of a beacon message or other conwnunication.
{00062} According to an example, the silence interval definer 813 can create a
siterice inferval in communication bagsed on various factors as deseribed above. The
silence tnterval can be defined for an interval peniod, such as a saperframe or peviod of
such. Addutionally, the silence interval can have an associated offset within the
superframe and a duration. In one example, the silence interval can also define a

number of subbands to blank out during the silence interval. The silence mnterval can be
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{0065} At base station 910, traffic data for a number of data streams is provided
from a data source 912 1o a transmut (TX) data processor 914, According to an
example. each data strearm can be transmutied 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 dala.
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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
correspording “received” symbol stream.

[6070] An RX data processor 960 can recerve and process the N received
symbol streams from Ny receivers 954 based on a particular recetver processing
technique to provide Ny “detected” symibol streams. RX data processor 960 can

demodulaie, demterteave, and decode each detected symbol stream 1o recover the tralfic



intervals to neasure the thermal noise, thereby
facilitating efficient comunication. [0064] Fig. 9
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cam sination thereof! For a hardware implementation, the processing units can be

implemented within one or more apphication specific inlegrated circuils (ASICs), digutal

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

logic devices (PLDs), field programmable gate arravs {FPGAS), processors, controliers,

migro-controllers, microprocessors, other elecironic vnils designed o perform the

funclions described hevem. or a combination thergof

{0076} When the embodiments are implemenied in software, fismware,

ruddieware or microcode, program code or code segments, they can be stored in a

machine-readable madium, such as a storage component. A code segment can represent
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dvnamic variables as described in reference to previous figures, including inference
technotogies, nelwork planning, wnformation received regarding mobile devices or other
hase stations, network information, and/or the like. Further, logical grouping 1002 can
comprise an electrical component for transnutiing information regarding the silence
interval o one or more mobile devices such that the mobile devices can cease
conunanications during the silence interval 1006, For example, the mobile devices,
upon acquiring the information, can implement the silence interval to ensure
conununication during the mierval ceases. It 15 to be appreciated that the wireless

commamcations network can be svachronous n this regard, such that the silence can



recei ved by antennas 924, conditioned by receivers

922, denodul ated by a denodul at or 940, and processed
wWh2008/08194at a processor 942 to extract the revRCHESI00TIN82738

nmessage transmtted by nobil e device 950. Further,

processor 930 can process the extracted nessage to

det ermi ne which precoding matrix to use for

determ ning the beanform ng weights. [0074] Processors

930 and 970 can direct (e.g. , control, coordinate,

manage, etc eration at base statlon 910 and nobil e
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ceasing communications at the beginning of the silence mierval for a specified duration
1308, In this way, interference {from participating devices can be nulhified for the
duration of the silence interval allowing base stations to weaswe thermal noise. devices
o communicate peer-to-peer, public safetv devices to commuricate, and/or the hike.
Additionally, system 1100 can include a memory 1110 that retains mstructions for
execuling funclions associated with electrical components 1104, 1106, and 1108, While
shown as being external to memory 1110, it s to be undersiood that electrical

componenis 1104, 1106, and 1108 can exist within memorv 1116,



functions described herein. The software codes can be

stored in nmenory units and executed by processors. The
woreeeso21ghit can be i npl enented within the proRPEBES00T082738

external to the processor, in which case it can be

comuni catively coupled to_the processor via various

means as is known in the arf. [0078] Wth reference to

Fig. 10, a system 1000 that determ nes a silence

interval and utilizes the silence interval to neasure

thermal noise is illustrated. For exanp stem 1000
ca[ﬁ“ﬁ“éy de Htha ‘@a§’f’ engigraribgd PRP“W“(CHE‘C‘FF %"‘%‘ﬁ"sfé“ PROF G'e
| tenbtRafn@nRRe 1APRY 8&irat £6 phiidlic RYRISIM: 1200cdiReivable combination
represented as including functional blocks, which can
beofFomptens & mehodnesiestia wa%emtf%@éﬁq Wprgmentionad
' Wt@ﬂ#ﬂlh@dblwn@mﬂﬁ QS SO in $QTF R Gecolhi & QARLARLA,
thereof (e.g., firmvare). System 1000 includes a
| ogimbaktigsEapPHIUEIO Bfv agpus erbp&lente owpuseiie sAedoadingly, the
AR kd bALGARLHOGE Ao LRIoniRRY NSEn o G GR! 0E AURLRGng
1002 can i ncl ude nent for crea
a sirihigme dhal Rtteridal lhb asedmdﬁutm@l tbne mmléefbbmtlb oﬁmfmﬁmre o
Onﬁe Q\sz'f‘ﬂmfuﬂ:%\(' S&Hﬂ sPSfoH 91 & t Eiul]:i d%%? hor ﬂtli,h €
silence Interva
petiimel, sudytemy mbmr:mhﬂ u,swmdhblmnmmnummkm mo @A («@kRDM

superfranme. The silence int§nvql netrics can b§ s
det @V HEd DasBY SRV A TEUE %‘t‘éiei"‘ém(’&["‘i'aéiﬁsa‘ﬁf%‘s‘ ional word in a
vaftiiabl es as described in reference to previous
figures, including inference technol ogi es, network

pl anni ng, information received regardi ng nobile

devi ces or other base stations, network information,
and/or the |ike. Further, |ogical grouping 1002 can
conprise an electrical conponent for transmtting

i nformati on regarding the silence interval to one or
nore nobil e devices such that the nobil e devices can
cease communi cations during the silence interval 1006.
For exanpl e, the nobil e devices, upon acquiring the

i nformati on, can inplenent the silence interval to
ensure comuni cation during the interval ceases. It is
to be appreciated that the wireless comuni cations
networ k can be synchronous in this regard, such that
the silence canoccur over substantially the sane
period by substantially all the devices that receive
the silence interval information. Additionally, system
1000 can include a nenory 1008 that retains
instructions for executing functions associated with

el ectrical conmponents 1004, and 1006. Wil e shown as
being external to nenory 1008, it is to be understood
that one or nore of electrical conponents 1004 and
1006 can exist within nenory 1008.




[0079] Turning to Fig. 11, a system 1100 is displ ayed
that facilitates receiving and i nplenenting a sil ence
WO pa08/052ab4 f or term nati ng comuni cati ons. SystRer/LD07/082738

can reside at least partially within a nobile device,

for instance. As depicted,qeysten11100 i ncl udes

functional blocks that can“represent functions

i npl enented by a processor, software, or combination

thereof (e.g. , firmvare). System 1100 includes a

| ogi cal grouping 1102 of electrical conmponents that

facilitate controlling revérlsBMY nk transni ssi on.

Logi cal grouping 1102 can include an electrica

conmponent for receiving a silence interval definition

11033t ipdpimet apl e, the silence interval definition can

conprise an interval period, an offset within the

period for beginning the silence, and a duration.
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t he mnPS&%&?QaBWﬁU¥P@55%GH§“ﬁ8?%b§k can be synchronous

to facilitate effective silencing of substantially al

p tICI at i vice grnnin t the specified -
b set W PRI OpHn S B SR P TR sToo R R Re LU dheafpoise
bah@n§Uﬁ@ﬂ&ﬁaﬂﬁahﬂ one exanple) Further, | ogical
grouplng 1102 can conprise an el ectrical conponent for
ceasing communi cations at the beginning of the silence

I Nt er vale iRfhod o8 B8& [ ir@ehed bhAld:0R thaQBuinkRul Bl SolRY an
interference fron1part|C| atln% evi ces can be

nuiervel sgiof.on offhe vatiinaibe pericds andffe agirape el thpgispeenterval to
al W RYrNASKISEALdONs to nmeasure thermal noise,

devi ces to comuni cate peer-to-peer, public safety
devices to comunicate, and/or the |ike. Additionally,
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instructions tor executling f tions assocl at

el dugattioh owl traponigohentast of 20haddat06¢ssand 1108. lele

shown as being external to nenory 1110, it is to be
understood that electrical conponents 1104, 1106, and
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7. The method of claim 1, peer-to-pear device communication 15 facilitated during

the silence interval,

8 The method of claim 1, the silence interval is defined by increasing a number of

guard carriers of the one or more OFDM symbol periods.



conmbi nati ons and pernutations of various enbodi nents

are possible. Accordingly, the described enbodi nents
ware@siostiended to enbrace all such alterations,PCT/US2007/082738

nodi fications and variations that fall within the

spirit and scope of the appended clains. Furthernore,

to the extent that the term’™includes” is used in

either the detailed description or the clainms, such

termis intended to be inclusive in a manner simlar

to the term "conprising"” as "conprising” is

|n}erpﬁ%%%ﬁeﬁﬁﬁﬁﬁ@ﬁﬁmﬁyéamﬁ§u%??F%K§V¥1onal word in a

cl ai MCLALMB.W@bcdsSr 6B IR 1d &find o sBelB NG bh&bortion of one

facilitates defining a silence interval in a wireless

c A CRPMonSbRbRIRIOAKOT toeTyFY S bt il wichitil dryicgs cease

Si 1 EARRsbNEEM e ORISR HRNe Oor more OFDM synbol

peri ods during whi ch one or nore transmitting devices

can ceasmnqvan@mmfb e ablaasopee pcessr-e of t he

subcarriers conprising the OFDM synbol ; and perform ng

a task during the silence interval. 2. The nethod of

clidgi m The whreletakupardoemyadpdrsung asunivnge sthecephdrngk is

t f LP%J by ((?h%?mg}ll‘l-rdf qgué I?ﬁ:m% L nﬁnx +f Tpest Lrﬂ;\tdeq %ﬁ% \,}ﬁ'l]“%llil IE’% Su%aﬁféame,

onmﬂmwedmﬁn@n |nterval perlod an offset within the

period, and/or a duration of the silence interval to

one or nore nobile devices. 4. The nmethod of claim 3,

t hig. i ntTae \A&k;ieﬁ)ﬁﬁah@ndmi@ﬁ&& abpasitihoridifa 0pds bitdee aRe/ab

n transm of a broadcast
ARl By Rt MR R S8 R BN r e RERTERR 1 s ng
sel ecting a subset of subbands for blanklng out as

part of _the silence interval BOd of claim
%t he TPa8K e’g‘;’é‘r@&?’*ﬁ%‘&ﬁ}‘%“qﬁéﬁ‘"ﬁ“ﬁ ‘?1@ %‘GBII tge gidpast Qpegyocessor
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7. The nethod of claim 1, peer-to-peer device

c OFRBIAEALS DRPTiiE 44kd bnedse®abur i ng t he si | ence
interval. 8. The nethod of claim1, the silence
interval is defined by increasing a nunber of guard
calr i erl§e prelehfecopangrlions KBPORB YmiI o) thp et lewsti gnagnrogassor

W 58 £ S RN LG AL LORTer ARRRAL B! Sreni TR S8 'to facilitate

operating with an optiral amount of interference from one or more mobile devices.

14. The wireless communications apparates of claim 13, the at least one processor
further configured to measure thermal nosse of an uphink donng the defined silence

interval and adjust the 107 metric based at least in part on the thernwl noise.

135, The wireless communicalions apparatus of claim 9, the al least one processor
further configured to receive one or more public safely commumcation during the

silence interval,



at | east one processor configured to define a silence
interval as a portion of one or nore OFDM synbol
W@2oBosI9pf transm ssion bandwi dt h such that dewI/T8207/082738

cease transm ssion during the silence interval; and a
menory coupled to the at |gast one processor. 10. The

W rel ess communi cati ons apparatus of claim9, the

silence interval is defined by one or nore of a
superfrane interval period, an offset wthin the

superfrane, and/or a duration. 11. The wreless
coffmuni‘tat" ?l%ﬁ@‘&ﬁb‘éﬁcﬂtq}é apgRraysApahf apgitatg E’r@“&“ﬁv GRe gt more

| N84 Ao 8s fWRpRGA.defi ned by a portion of subbands
on which to cease transnission. 12. The wirel ess
conmuniReas IO U ArHIEs T Y bageol pre piHBorg poTigast! asp er
pﬁg&@$ﬁ@ﬁdgyﬁ&ﬁg&uggq%hgured to broadcast a beacon
signal, the silence interval definition transnmtted as
a port insansgbT e Baciofor sigmekgardigg Utidenap redred 4o one or more
COPMRIGEALLANS, ARRAL ADHE @Lict! Bh Ble o flouCARLNO NG
processor furt con ured to adjust an interference
owdeneheenvall GoT) netric to faC|I|tate operating with
an optimal anount of interference fromone or nore
nobi |l e devices. 14. The w rel ess communi cations
amﬁaraﬂbsumtu&h&hmmmamnmhepamnheaétﬁmnétbtﬁtﬁ&so&nar

confi gu
o bR RS P TS P OBt Suli B gagperiod
du&dhﬁTdﬂEﬁ@tc based at Ieast in part on the therwm
noi se. 15. The w rel ess comruni cati ons appar at us of
claim9, the at | east one processor further configured

t 081 ecainy iR d@)fnnml’@u@ﬁ pr@mﬁ@fﬁﬁﬂ zquanmuml GakpOiing means
during the silence inter

c ORTIRASEARY e “}fbb%i?"dﬂ% O’t ﬁ‘a‘ﬁﬂ‘f%éﬁ“' ‘?‘%t‘!i? %E“‘%f“ieﬂlﬁh g one
or nore silence intervals, conprising: nmeans for

creating a silence interval based on one or nore

poti o ng, SIS BHIHFRBOTOREME SN 61215 d Bi EBer camBr vahigans
f %f &k @H&%’“ﬂ fhleR@reh & &remtnln%f 16?91@( AbRGd tNBysSinl p%ﬂ%ﬁ the

interval to one or nore nobi devi ces such t
nmobismel hései ces can cease communi cations durlng the
silence interval. 17. The wirel ess comruni cati ons
apparatus of claim 16, the silence interval is defined
by2Uone Tbe wirpicss whnamidantre rypdraiORDV Bpib olurihacirogrisignmeans

Off{),xs ke %}é Ei'gﬁ—p%ggref? Str]ﬂlz%%afet}* or cut-of-range commmuncation during the

sifence interval,

21 The wireless communications apparatus of clasm 16, the information regarding
the silence mterval is transmutted (o the one or more mobile devices as part of a beacon

stgnal.

22 The wireless communications apparatus of claim 16, peer-to-peer

communication 18 faciiitated during the silence mterval.



and/ or a duration. 18. The w rel ess comuni cations
apparatus of claim 16, further conprising nmeans for
woremwssiipgg a thermal noise | evel of an uplink BCF/U8ZH07/082738
the silence interval. 19. The w rel ess communi cati ons
apparatus of claim 18, furgger conpri sing neans for
adjusting an interference 6Ver thermal (10T) |evel
based at |east in part on the thermal noise. 20. The
Wi rel ess comruni cati ons apparatus of claim 16, further
conprising nmeans for receiving high-powered public
satlet y ‘oS BROSFENYENEH SHMATEM | on during t he
si | encq chRbRENRLdabRInediBE cfRLRSS conmmuni cations
apparatus of claim 16, the information regarding the
si | ence i nt BFgAP GRESIRY WA COF SURBCTI M deteiEnaR s nterval
mobi | e cgﬁ&'is%%_sorﬁ%r RAF Oﬁf)M‘%y% IGRACEH HRAL whitd-ond Bemore
W rel ess conmuni cati ons apparatus of clalfm 16,
peer - t Grapsding davregsiceasdageansiiseifist dided during the
silence | nt glahe Akin A QTR Gl BRAGEATBAGALhck during the
conpri sing: a conput et -readabl e nedi um conpri Si ng:
code forencaugdrrd at | east one conputer to determine a
silence interval conprising one or nore OFDM synbo
peri ods during which one or nore transmtting devices
cax. cedde coopmmpragadn prgiciai dacode tHeatlercausemg 1t fginad by

| east _one conmput. t erfarma.task .durin he,, . .
o e 8o A DRPRE sibob Rl AL TRer bl ahft Brn aypavon
Clamti a3k elemsklienceufin ehwalal hasdefd opdishymiine or
nore of an OFDM synbol period, an offset within the
period, and/or a duration, and the task perforned is
NEFS UT 1N G welehafMbuniel&esbemein @haduk cangiidt er . 25.
In a wirel ess conmunication system an apparatus
cpnpri§@ﬁ§?*8rﬁ¥%§@§%6% configured to: create a
silence i nt geyah <RSP ORRY OF oD GuRE F&{u‘ SR 0he SMNBore
or nore_QFDNIsgybo[ eriods; and transmt information
r egar ditH@N Ren&il pairee: 9t erval to one or nore nobile
devi ces sucffhitinfolRaltRRéJaRtiOUE GRALARGPRAIRe or more mobile
conmruni cations during the

devices such that the mobile devices can cease communications during the

stlence imterval: and

a memory coupled o the processor.

26, A method that facilitates silencing communications during a silence interval,
comprising;

obtaining sitence interval metrics related to one or more portions of one or more
OF DM svmbol periods; and

stlencing transmission during the silence interval.

27. The method of claim 26, the silence interval 15 defined by an OFDM interval
svmbol period of a superframe, an offset within the superframe for beginning the silence

interval. and a duration for the silence interval.



silence interval; and a nenory coupled to the
processor. 26. A nethod that facilitates silencing
W@ restsaiesat i ons during a silence interval, conpei/BE1997/082738
obtaining silence interval netrics related to one or
more portions of one or norg OFDM synbol periods; and
silencing transm ssion duri‘ng the silence interval.
27. The nmethod of claim 26, the silence interval is
defined by an OFDM i nterval synbol period of a
superfranme, an offset within the superfrane for
be@rnnﬂﬁ@”?ﬁ@d§fﬂ@ﬁb65ﬂﬁﬁéﬁvgﬁ‘”ﬁﬁﬁ“%@bﬁ¥%%§@ﬁbyﬁP“¥H@
Si LRAGE sl BERE YRR mol D ARRINOHY @frm?sln@‘*smng @tmeta B are a part of
S|IenC|ng transm ssion conprising bl ank |n9
r dhedained gispeaintsy abheonbbapis dahpe aﬁdhey»g PIEEID “(}]Ffmd}m chanpel.
transm ssion frames that are a part of the defined
silence interval, the subbands define at |east on
coltt r olThemethat af dhigniiethe rolgyanTHdbangs hodprese selisiinmibgyl
nprise substantially al
aCﬁ“F L%%9§%8§ g%pggﬁgﬁransn155|on 30. The nethod of
claim 26, the silencing transnission facilitates
:rg?lgggl &n %cﬁw Id %g%% J,{)ng} 2 .(,mmk%%?aﬁgn%& n dczmai;‘]c mJ'H% YIGISL
conmmmngaﬂnm@ﬂmmmmna.nDblle deV|ce durlng the S|Ience
interval. 32. The nethod of claim26, further
conprising transmtting with high-power to comrunicate
W 1ith amhebhgiowosdaoule, Girbean@griting @bess-peo TRimusiadiingnvith a
device duri the sil ence interval to convey energency
|H?@?%ﬁf“ﬁn“gﬁg%Tfﬁg“ﬁﬁvﬁéﬁ of claim26, the silence
interval netrics are obtained froma base station
dealrln% occurrence of the silence. 34. The n@thod of
clHi m 33 MeRgd of pafbe: FHINGE PRI MEE fRrniding Wil dghpegrer to
f rQmutdRRaRASH HloBlchOR: Vhid 2R ACRRsSIBRAInical® dice during the
wi r el ess communi cati ons appar at us, conprising: at
Ieﬁ?ﬁiéﬁﬁ‘ﬁﬂ68@§§me@éﬁﬁi@HP@@WP% receive a silence
interval definition conprising an OFDM i nterval period
for silence and for silence comunications during the
siPencdhi aredod af clagnp. the sitence interval mefrics are obtained from a base

station desiving ocourrence of the sifence.

34 The method of claim 33, the silence interval metrics are received from the base

station vig a beacon signal.

35 A wireless conumunications apparatus, comprising:

at least one processor configured to receive a silence interval definition
comprising an OFDM mierval period for silence and for silence communications durmg
the silence interval, and

a memory coupled Lo the at least one processor.

36, The wireless communications apparatus of claym 35, the silence witerval
definttion comprises an OFDM superframe, an offset within the superframe, and a

duration.



a menory coupled to the at | east one processor. 36.
The wi rel ess comruni cati ons apparatus of claim 35, the
W@ 20081058894 nt erval definition conprises an OFDMPCT/US2007/082738

superfrane, an offset within the superfrane, and a

duration.37. The wrel ess Qgrmunl cations apparatus of

claim 36, the silence inter definition further

conprises a portion of subbands to be silenced during

the silence interval. 38. The w rel ess communi cati ons
1oarat us of claim 35, the silence interval definition

i 't ec Py BHRFHITABESEOS CRPT RS ‘%fé‘léi“i“l%ﬁg‘hf ol Heisispe!

t hREHRRb NS EclliphibBG TRk @RaRIsHAbEGINAed B8ng thB8itence

Wi rel ess communi cati ons apparatus of claim 35, the at

| éagtvsbne processor is further confi gured to

communi cate peer-to-peer with another wrel ess

comuni cati ons apparatus during the silence interval.

AG8. Thd hpwirglesssmmammandrcarpaonss dppamat use ofened iafemaBs,
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smlliernﬁ@eme:mllerval 4 1. The wirel ess comTunl cati ons

apparatus of claim 35, the silence interval definition

is received froma base station desiring occurrence of

t . si Ménoac! A&nnﬁuwiau@dna&sp‘nmmmmm’;:at%imhsaiapxpam:mtlmLssor 15

f ef fect uat.in

Cghsalﬁr é?’ﬁb*"“er?'é%ﬁ%m?] t}uq?ee%egr R %eg b‘“@f“ ogi}f'-é éure{%{;s cro\)ax]uimtauon\

defpbohdis dingmeagiendeanitedat ecti ng t he begi nning of the

silence interval based on an OFDM i nterval period and

an offset within the period; and nmeans for ceasing

caguni Iﬁ@tﬂn@!&&s @b tﬂﬁ:aﬁ’@@iaﬁpﬂrﬁl\ @tfcidifiessiht enest one pmge\wr is
I fi duration. 43. The wire

interval for a specifie

c oA CRHts EALC a%samg BN EFLRRTRRCY FighAl Aeiens thESfnce
COpRfsi Ng neans for silencing one or nore subbands as
further specified by the silence interval definition,
the subbands relate to a control or data channel. 44.

Thg w rgl %%ie%ﬂ!nﬁﬁﬁm@ %ﬁﬁ:@ﬁﬁ%ﬁﬁrﬁ‘& %@fthE Lith0 firvat N
ceasi ng communi cations facilitates thernal noise

meRS R § refelvgd bager kesattitom deSringsungnce pbibg sifence.
communi cations apparatus of claimd44, the base station

transmts .
42, A wireless communications apparatus for effectuating stlence during a silence

interval, comprising:

means for recetving a silence mterval definition;

means for detecting the beginning of the silence imterval based on an OFDM
interval period and an offset within the perod; and

means for ceasing communications at the beginning of the silence interval for a

specified duration.

43. The wireless conumunications apparatus of claim 42, further comprising means
for sifencing one or more subbands as further specified by the sience interval defimition,

the subbands relate to a control or data chamel.

44, The wireless communications apparatus of claim 42, the ceasing

commamications faciliates thermal nowse measuring of a base station.



the silence interval definition to the wirel ess
comruni cati ons apparatus. 46. The w rel ess

W@ ovsnsaieat i ons apparatus of claim 42, furtherPCT/US2007/082738
conpri sing peer-topeer communicating with a nobile
device during the silence |Qterval. 47. The wirel ess
conmmuni cati ons apparatus of ‘claim42, further
conprising transmtting with high-power to communicate
with an otherw se out-of-range wireless comruni cation

devi ce durln? the silence interval to convey energency.
i ffor nePF SFFeICHg OB SPP BB A G diig base station transinits

COpPLijeatdBiernd@l GORRVLLES b S3URM QiR MTLGORRLLSE NY:
code for causing at | east one conputer to obtain

silence interval netrics related to one or nore

POft | ORFe Qfise @Qemg{mx{ﬁﬂagmgiﬁg‘xﬁ%@%‘lmxﬂ%ﬁi %Qﬁ«fr ARG R er-10-

for causing the at conputer to silenc

t rmnfsqwgmumti&w ithy mohide divicedorny the etepeg niegl. The
conmput er program product of claim48, the silence
interval is defined by an OFDM i nterval synbol period
of47a sUjpe mﬁmhmonmunbﬁﬁ@etapwwtm o ddne %wpehémaweﬁs'mg

bq?&n‘-«iﬂiilif? zg{ehﬁr O C?O ?ontm‘%um@]l 1\1%9% ﬂ%h YR&S%tOuP(?f*!d 28 ‘e{ip 088

esS comruni ca
S wehrempicanvagpar atsmsg Donpnicihrgal @ nogeseakncy information.
configured to: receive a silence interval definition;
detect the beginning of the silence interval based on
ansOFDM ¢antpritey alogp@t prodhcardmpnsiaf. f set within the

peri od; and ceasﬁf gormiunl cations at the beginning of
the si PERFBWFRERFDE MIGET SO0HEEEE i ed duration; and a

menory couptR@ f6abd@: RIAGEHS @hmputer to obtain silence interval metries
refated o one or move portions of one or more OFDM symbol periods; and
code for causing the at least one computer (o silence transmission during

the silence interval.

49, The computer program produoct of claim 48, the silence interval s defined by an
OFDM interval svmbol period of a superframe, an offset within the superframe for
beginning the silence interval, and a doration for the silence interval.
560 Inawireless communication svsiem, an apparalus comprising:
a processor configured o
receive g sifence interval definition;
detect the beginmng of the silence interval based on an OFDM interval
period and an offset within the penod; and
cease comumunications at the beginning of the silence interval fora
specified duration; and

a memory coupled 1o the processor.



