METHOD AND APPARATUSFOR DI STRI BUTED SPECTRUM SENSI NG

FOR W RELESS COVMUNI CATI ON RELATED APPLI CATI ONS [ 0001]
wahbeos/osqps i cation clains the benefit of U S.  PCT/US2008/050325

Provi sional Patent Application S.N 60/883,429 filed
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t he resent lication and which is hereb expresshF
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if a signal of interest, for exanple, a licensed
signal having or exceeding a predetermned field
strength, is present in a wreless spectrum and/ or
whi ch faC| |itates such a determ nati on. BACKGROUND

; Srederal Communi cations Conmi ssi on
(FCC) proposed new rules that would allow unlicensed
cogrDedne ﬁ"hisiapplictaaion phuras theibenefetadap hProzisiopalfaisged
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channel s ‘including analog TV, digital TV, an

prof essional w rel ess mcrophones. If any of these

licensed transm ssions is present above a certain

power threshold, then the TV channel is deened to be

i ed; otherw se, the TV channel is deened to be

unoccupi ed and hence avail able for unlicensed wreless

use.[0002)s, Vafieusaspsctardiee dommuomtdtans smﬁnﬁmﬁamusarticularly,

for determning if a,signal 0 |nt exanmpl e
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rength, 1s presént in a wrel ess spectrum and/

Wﬂcu”hmfaaldtdr ivthathefaciditetés smchletdetermmatioon. SUMVARY | 0004]

Met hods and apparatus for determining if a signal of

interest, for exanple, a licensed signal having or

exceeding a predetermned field strength, is present

spectrum and/ or which facilitates such a

CBKW KB are described. [0005] The signal of

interest maybe a televisjion s
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Speci gover nnent regu ation or
unused televmon (TV) channels While the new rules may introduce numerous

channels for use by the cognitive radios, several licensed transmissions occupy the TV
channels including analog TV, digital TV, and professional wireless microphones. If
any of these licensed transmissions is present above a certain power threshold, then the
TV channel is deemed to be occupied; otherwise, the TV channel is deemed to be
unoccupied and hence available for unlicensed wireless use. Thus, there is a need for
methods and apparatus for determining if a signal of interest, for example, a licensed
signal, such as a television broadcast signal having or exceeding a predetermined field

strength, is present in a wireless spectrum and/or which facilitates such a determination.



[ 0006] The system may include nmultiple stations, e.g.,
w reless termnals which make signal neasurenents and

waledos/sdaat i ons regardi ng the presence of the BCTNS1008650325

i nterest based on one or nore signal neasurenents. The
deci sions are reported, in soBe enbodinents, to a
Stationl e.g., control node, which processes the

i and/ or other information provided by the
various termnals to nake a decision with regard to
t he [p90H e nVetionds abd eprreatos for detcsnigme if afsignak @risstest, for

Measurements may |pnclude field strength measurenents..
BT ot ot riangl R srednga Bredctemp Ry B Senies, is present
el irdlebd spebwsth dndBr ARRNEERRY shiipd d@b@shitTBEe 8dctibed.
field strength neasurenents are being referred to.
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interest. [00Q7] In accordance with sone but not

Aer bs speaifigd oy sgqysemaent Feguiation 0§ 'Heport not only

their decision but also a confidence neasure

cor r{e8qrdndThgsystent hey indedd miltiple satione, cgntvirelesstorheinals which

The confidence neasure nmay. be used iinh the processing.
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interest is present. The use of decisions from

embedipicatsniodegatmingag., wpnthol nodé,ivdeelcprocessen thede@sions and/or other

ald ows. for a re.reli.abl.e decision at ,the contro

e iR Ao OoEia® FerRemaRes BB pelior gty repag to the

Plck@lce 9B ab RN ¢ d¥ahs sighS1 QP Bterelt. MEBuRMenRGhaydintlude field strength

aspects, the termnals report field strength o

mepaireragntsnWhen figkl stispgthancasygments aragiiirigdda herein it should be
Cobi L £ < , ; . ‘

LR b R QLRLIBL AR

fFlaid aomgihnheatiten@ntsheaydechbstdos, c. € omf ihd@ooer of a received signal of

information, field strength information and _.

P ang kpgwicAeopinthe pRRNEAUSCR &0 tsRE d1° Sigbof inferestr ent

nmessages or a single nessage may be used to

contf0907d at & adeerdandcowitiasoron biitrrmtmedessariéy afl asgplects otetnmipals report

control, node.[ 000 The control node nay, d | ) ..
SOt 2EG R ObHeS BeoTibnesmeRREse e baftie gy decision to
#ReBntrsIE¥dc OM8e 0bnTRNE: MO UFOMaBS 8RUEH thelBcGoRE 0Pthe
nmessages may be directed to individual wreless

tndfvrilupd decipgpas/fodngky the derasiont the comsrpl medeibs to vdrether or not the
i.ncl.uded in .a broadgast age br.oadcast .t o l1iple
URFUIREHeD i pRERRC TR b TR H R ORE R So T afohB Wien
thiFideadEinieinafbn S0 Y @ ainidre FdRbicidcisldat £ id @htrol node than

t hreshol ds and/ or sensin techniéues to be used nay be

Beghhibaineade &y ank oppef hemdpidugtaviseigudergumlst o t he
termnals. Explicit thresholds may be communi cated or
f al 48008]ar m gomtcebit nboslhadpear, the terminals report field strength

information to the control node. In addition reliability of the field strength information
may be communicated to the control node. Messages are used for communicating the
decisions, confidence information, field strength information and reliability information
to the control node. Different messages or a single message may be used to

communicate the information from the terminal to the control node.



whi ch can be used by the receiving termnal to
determ ne the threshold to be used. [0010] Wiile the
wooes/0sd2sxh recei ves the information and/ or deRCHUS2U88/050325
frommultiple wireless term nals and then nmakes the
determination as to whether oP not a signal of
integ&st is present fromthe inforpmation and/
S

r .
decil8¥bHs 1Beepied npdomimintihreofepregshngge %@@%ﬁt necessarily
He8GctRREc@3erl GRY:Mre RO st PPRESorRbl BréRadédthFbe
the invention, the node need not provide control
fluented tonsdisndalmeirclsisrtpinynata e vidne sighalalctconen raslédorancluded in

[ tipl e receiyved, signals, dependi ng on the rticul ar
R SN S T e e D S
GliBE teSemhcisht dtenSsIMIRIMa i VBetedtionShRYhSIdPsd/or sensing
appreci ated that not necessarily all enbodinments
fealmiaurs te fhe usednay bacemeynigagd dbthe contreliacssenss gentdo the
ge%%ﬁ:nraisbendxl}%@?lgyhere roFdsmr%E e t?&l Br Al @Pa drgt%lnrl oprlngtion
I S0me enpodi Mehts. Numer ous addi ti onal> féat'uires,
aithbai BB uscdasothb esrefvi Stetrhind Biol detesmédxbel threshb il tare used.
di scussed in the detailed description which follows.

BR By FYESCRNETT! 0 OF. i Rl GURERClABAZLidH A1t dbeisions from
illustrates an exenplary systeminplenented iIn
antqridamnckswictthinairand tissnasges tls. dgt@tilBitiokiag tr @h&her or not a

illystrates the steps of .a. nmethod ed i.n somne .
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AulB100di489s BYenBBAsHR "8 8 &bNirfholt Brdudsenst &p%ari]ning the

measurenments frommnultiple nodes in accordance w
goretias feotode npGOIB previidueantzdl finictiens andegayasimphyninaled |

0. ,. Q. [ i . be . d f 1S|
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phBsERGRt. and report the determ nation to anot her node

as well as receive determ nations and ot herinformation

fro lLti ' ] . i b

oML SURAAEE, LA ARTEINERSIRS L HELLAHER avove
[tBRAAYH bEappreaiated ithdt ust it ariy dlessbolgmeasprhristthadadirdfcatures

wth the |nputs and qutputs thereto which may, be used .
i 1oRe Qfébﬁf%&rewesmw%oze HRAO PECFEANOUE C@%Pﬁfi?}%llaéle in some
?@P&&ih}%ﬁg. N%rﬁé?@uspardﬁﬁﬁ)%l RRRLsCahb AR eﬁt@?&%t?xﬁﬁ%fevaﬁous

ustrates an exenplary system i npl enente
anbadicenceraisdussaine tendoaiadetesgiptio@OdiB¢h fellguse 7
illustrates a control node which nay be used in the
exenpl ary

BRIEF DESCRIPTION OF THE FIGURES

[0012] Figure 1 illustrates an exemplary system implemented in accordance

with various aspects.
[0013] Figure 2 illustrates the steps of a method used in some embodiments.

[0014] Figure 3 illustrates the steps of a method used by a node receiving field

strength measurements from multiple nodes in accordance with some aspects.

[0015] Figure 4 illustrates a terminal, e.g., a station, which may be used to
perform sensing operations, make a determination with regard to signal presence and

report the determination to another node as well as receive determinations and other



system shown in figure 6. [0019] Figure 8 illustrates
a termnal, e.g., nobile node, which nay be used in
wo b@spseapl ary system shown in Fig. 6. [0020] PCDUSM0D050325
illustrates an exenplary nethod of operating a
wireless termnal in accordande with various aspects.
[0021]. Figure 10 illustrates an exenplary hod .of .
RIgtioR drom %ﬁtﬁl%vo dduthegage where éheslilawaé?r}f dqvige i¥acting as a

BGERN daN6ed M LA Ngdol Ous aspects. DETAI LED DESCRI PTI ON
[0022] In accordance with sone aspects, cognitive

]

r adi nses the.radi o frequenc RF ect.rumwth
tne R oFrautoni B3Ry (TEdotebttaher fL e oo and
blith S tRRE8 SvIACIEMNEY BB UbduCih WK REMBYESHH R 4r2@iiRNridddQerminals
and 104. In one or nore aspects, a user device 106
flergriberhip theprpgnt wppledaties st ation e.g. an access point
for a WLAN application, may be configured to operate
usi goem 8BRuile dillusiPhBs a NGl arOsIVEm idhledidAesd in accordance
communi cati on protocol over all or part of a TV
WHERABE cribRdingdés:  devi ce 106 may be a cognitive radio
device. Further, in these aspects the station may be
abl 40018] dy Aauicaillugtrates 8 céntind hadewhwhenayrbenmoeé irothe themplary
TV channel s based upon the region that base station or
SEHLR PIPEY G Bn finds itself. For exanple, a |aptop
or consuner electronics device, e.g. a television,
mul tI0OENi aFjgusy®Hlustatds o topiapdre,g. enebile paglg, Wwhich may be used in
ﬁﬁnfhgu%ed tg cqﬁpunj%gt%}by swi tchi ng between these

SAHEPEARSERY RS O "Whiete it is noved, e.g. a
different city, state, or other geographic ) )
desilB0Ni oﬁl.g[um)%Q]usmaté@ghexmwaﬂ@ﬁt&dd@pr@@ﬂﬁﬁy wireless terminal
indaec%l%d@fcesxgﬁlﬂfgrmslﬁgae ! ch it can operate. For .
exanple, in sone enbodifrents a cognitive radi o device

can ogfrate-usiﬂ? one or nore of the TV channel s whe

t heyl0831d abiigure I Blugiiates @ exspwiire methadofoppizgng ﬁ@ontroq node,
SREGE UtioRin REGHEICB §AnRARbLORARcLer of depending on
devi ce paraneters, and sense the presence of a
|icensed signal at a defined |ow signal to noise ratio
(SNR). The reason for the potential of |low SNR is that
the cognitive radio may be in a faded | ocation and
BEFAMIED DEMCRHTHON det ect the |icensed

transm ssions. As used herein, the low SNR is
subgbear]i ald secoflafee WRN edrat aghBets hlg@ibive hedid BeRshvok dadi®
allow a TV receiver, e.g. receiver 102, to operate
{irquanay (R spegiren wihghegoal wéideatifiipgenuged ppocpem. dgre 1

e fes 9 E}I;k‘?é'm ft{'ac%ir?g &e&l}fﬁgﬁé'i&%uli 00%M8NH4. In one or more aspects, a

user device 106 that may be any wireless station e.g. an access point for a WLAN

application, may be configured to operate using an 802.11, CDMA, WCDMA,
OFDMA, or other communication protocol over all or part of a TV channel. The user
device 106 may be a cognitive radio device. Further, in these aspects the station may be
able to dynamically switch between one or more of the TV channels based upon the
region that base station or subscriber station finds itself. For example, a laptop or
consumer electronics device, e.g. a television, multimedia player, audio player, etc.,
may be configured to communicate by switching between these channels depending on

where it is moved, e.g. a different city, state, or other geographic designation.



[0024] In an aspect, spectrum sensing may be

i npl emented by deploying a plurality of spectrum
waensos@43lepl oyed where a given unlicensed netIWOT/KSI08/050325

group of devices would operate, e.g. multiple devices

106 communi cating with each ofher. The spectrum

intel]ljgence gathered hy .the spectrum sensors s fed
to dﬂ@ﬁr ée‘i?é?léll"e PO ESSrngep F‘Ef‘?l r YRSCIEYR QQ?CE 1t can operate.
P& MQRH 1R @B ERbo B inRhts QQo%lt‘ﬁtige radd &4 &E3R %%a%bte usiPone or

or ot her "device. In an aspe t he sensors

mopd efnbailddchannde wherthey et avedabtto aind stoepade of stiamgng the

di fferent pratogol but in.a simlar area, e.g.

Sisitior PaTiea Aponsdisit (R SLes Tupfimog sense the
PhckdtcB ofa MeER e 5i§ﬁ£1falt & @efiddd [6wVRkHatltoAl diQWafi® (SRR NONR: reason
or office network to be inplenented for different data

foy plesspotentiaé pf lowabNRHA®thet thawpgnifyotagdeomay be i ¢ taded knsation and
i ce... F a.. t ' )
BB RIRTR! B RERRR AR A ORED b N

auRputiblng el s®lchg dBdBMbEaBe thacshvkl tb aHswtalD® eecefver, e.g. receiver
tel evision aor other licensed transmnmi ssions in a given

40% 40 opaetesyithap fierragipy 10Q piefbe Feavirsd B3 nket HaEGE omeHics

ygghﬁtdgylgggﬂc%uggﬁgﬁti_ _but ed sensors that comrmunicate to

asin evice may include information as to, one or

nor - 0. Wiich channel to sense How | on 0 sense

on (A4 halnd) NG Tt F B ARG Bpb Pt TSRREPRG bedgiipaine a
bR SRYBF §RREGh sehdotSIdFRW B HRA ¥ oiyth LhF@Hs R\ Pork or group of

mul tiple cognitive radi 6s report their sensing resul
tleviedsivowld operatehag travltiplealevists 1 Mecapmuonicaimeooitil cacharlesr. The

. t. b tati i nt. Wi ch t
e TSR BB ERE et s e PO Pobaey!
broce g latiBrh® sASPSC Sotwikl thei@Best @R, & ¥D8S adRsPoint 108,
sensed may include: (i) |EEE 802.22; (i |5 ATSC, (1i1)
NTSster qavice. bapr aspeet, digdepseys myBbe mpleganted fiedgvagss shatay

; di- '

PR 3595085 SURLA G sIR CLANELALE 3 e
clepediiis campupn@\and echef hgphiantdstwigiie ahogior ofécet athiwould allow
the reports_may be a single bit indicatin

if th
frgrheme g ofieq istvadk tobeamplemented foindjffetant &@Ia &fptﬁf,gﬁ@#tthan the

' &Qﬂ@i | Yol For'tBS BEGLe. Uiy kREnFIREGhEdt Bata %2 transmitt
E‘? gu g Ogﬁ owsEl Ebtre p§92 1%6, FZ%% 2% g’, &Z%dglag nadg 4%1 ransmitted on
peaef reqredcienthat the 802.11 frequencies used by computing or other devices, as

well as those of television or other licensed transmissions in a given area.

[0025] Generally, spectrum sensing measurements with multiple distributed
sensors that communicate to a single device may include information as to, one or more

of:

o Which channel to sense
o How long to sense on the channel

o How often to report sensing results. In some aspect, this may be
only utilized where multiple cognitive radios report their sensing
results to allow for a better view of the spectrum conditions, ¢.g.

at a base station or access point.

o  Which type of signal to sense for



accordance with sone aspects. |In one aspect,
i ndi vi dual sensors report a single bit indicating

wob@slogn4n specific signal type was detected i PCHUSI00&050325

TV channel, or other channel as shown in step 210
(Fig. 2). The local decisionsfare combined into a
gl obal decision, as sho tep 220, at an access
poi nt or othé? gg?vg§mg¥@@ﬂgﬂ re multiple technlques

for i Nj the | ocal de )
deci BN, " ohletinord i st Rk E Fghdl T G S My gtuce:
deperElsonm; t(ﬂ?AtISCjW NS, piv) P&iNinAgv) DV, A cognitive radio
deci sions into a gl obal decision and |ocal false alarm
may &¢ atrlgdp senge enc pr mpep afbe diffescat sigagliypest e at the

| ocal nsor adj ust abl e and may be speci fi ed

t he INGHE T 45hE tn\éﬁ%s SREGETHEY SPSINE GRS RFgPPRESY fem mbfipte
Qt?g%'n%quélok r’tﬁ@re@oﬁk ﬁﬁ? bhe Q%ﬁig% i 1nd}331't1ﬁg ﬁocﬁg s@ﬂal\%‘ds%tected ora
the | ocal decisrons afe conbined is typically a ase
Stahnd”ondioatingob Hersnpiofarmatibuu tvithaespoet tarhye sp@cta;mj :

device, in _the network which is designated to conbine

| ocdP0Z%Rdci Eicors? phove stais 2400124 23b e 8ianh 247 pofgmedin an
%‘&Bﬁ&hm &J?[Hgbl%l g?pecgc % ﬁiee ggp%#:toﬂlﬁlleclﬂla? é%ls&!s?r?ﬁrt a single bit
ecisionis a vo che 0 ¥

mdidadng aﬂleihet:alspedﬁ“m Ss¢rans/pd &das leteﬁ‘@dtuhe ghieaganctenaél, ar other
speci fied signal ﬁfe exceeds a threshold then the
@hwasﬁh as $HeYR i“bfﬁeli’ 31¢ g Pndhelogabdecisionsagz egipbined into a global

i
SHASoN SndIPirE G, O RGN i R flhet U5y3) Tl drSmuliple
tebniguarfor sorhihemgrbdcalakctsmnatred h@lo‘mbdkaimort h]&l daolc approach
an t hr eshol ds i st 230. If.there is an
ﬂﬁ@i@@ st s Shgulh & GBCRRpugHor B gine 18y desigions into
%ld%ﬁfjd’etc?sldtf@idrloéﬂ 'ﬂﬁ&!"ﬂhﬁ% raRO AT B s tHA Rk ORHR E‘ate at the
is occurs in step 240. The local thresholds may be

logall sgnstur ahdyybet agljuseabddarfdanaylbd $pscidist bS’éhﬁS@?@ io themeywork that is
L f .of th
B RR Eraf lnge e BRES 199 2 st A ghE IR B st wiedi

ﬂ&basloﬁshﬁe B61ab@Rss isapichinea BAseRetidh OWacdeks Iﬁhﬂublﬁ &n @e any node,
repeated over a perijod of tinmne. %0031 The nessage f

or

s@td@wwe infle neswark whish ddasigngtedfo sembiae kgcak dacisionsrggyihe global
le 1. The table shows the nane of the nessage

an&i ie action that the receiving node will take ones

it ceives the nessa e Thi s ssage i s se t fromthe
hodd 09, n&! PHSPEFtotRAN AR B GG HORARIY A lobH dlerigignds & voting

B hRY FBP@X&'T]gﬁéllf ﬂil%‘ﬁ'uﬁfbgf‘éf loa—aﬁla'eﬁsﬁ)ns ﬁ@ﬁtﬁ%ﬁﬁé presence ofa

Probabi I'i fy Fal se Al arm Message
sressrgeignabtyperaycchds aigecshkl therethe (glczhabdftCﬁEyOIt Iyghat the signal is
dete%

present, otﬁenrwise the global decision is that the signal is absent from the specified TV

channel.

[0030] A decision is then made, as to whether update the local detection
thresholds in step 230. If there is an update, then a message is sent to one or more
devices to update their thresholds and or other information. This occurs in step 240.
The local thresholds may be individually tailored for different sensors or may be used
for all or some of the sensors. Operation is then shown ending in step 242 but it should
be appreciated that the process and the steps shown in Figure 2 are repeated over a

period of time.



techni que. There are many detection techni ques that
can be used. Each of the detection techniques relies

womodesedl i ng a feature of the signal type thaPCT/FS1008/050325

be sensed. For each signal type there are various
signal features that can be used in the sensing

technj gu re only sonme of the paossible nsi ng
tecﬂﬂt’ﬂd E'egleﬁsagt Se@laéfeesloml|nr0h9§11}t}ﬁ9§§8é&lqrﬂlltSﬁléown in
frhgune ’Th§ Qaﬂl@ ﬁlo%ésgtﬂéhérﬁg oS $R9 6 Wh Ithena%ﬁgn it BR receiving

expandabl e to allow for enuneration of future
n@ctﬁtwllqabesone‘ﬁhtefesmgﬂathe mgsdage.s pkisinfopsaghaes smhfomghe node making

hni Set L I
AT i RO obBrs 30 Brind B85 b TBbs 5o aded
bl ock to the nmethod of Fig. 2, e.g. along with

updating the local threshold at bl ock 240, or may be
i ndependent of this.[0034] Beyond just reporting a

si ngl e- %sgggl sion as toghher a signal type was

detected wthin a given channel, it is possible to
suppl eneq 1 HRAPOLDLil[tEBO! %dmst ﬁle%efé%ﬁ&yfh?esﬁgldtta %ttaln the specified
confi dgnce of that decisjon, e.g. block 210 of Fig. 2

woul d i|niclsedelasmconfi deng @cablasbﬂehwqflfalsmdaMt or
bits, and-block 220 would includ

de—taking |nt_o_t—he_
TQHS]E'1d8&%cﬁm§9z§tﬁh@%?%ls@%ﬁ%ﬂ\4\/leﬂsa ge bit, or bits,
into the global decision. This nay be thought of as

SDaBRENS, AR dBLine SREL D al Be B bh o R eRls

teehiit Ge.t Tiddre hirdhadt REectibe t&ﬁﬂiﬁu&ﬁﬁ@tﬁsah e tubdds ]ﬁe&‘zﬁlﬁltlib’detection
Then the node conmbining all these | ocal decisions into

technigns relies ansqogrsting A f@@éw@mf thegna e thpd s teibsseprde E or cach
Ol el LS lart e SEAM HERS TEL bl U R chRF fhilque.
Heoatondp sﬁmﬂeﬁuhe p\mhble saBimghectmppes ﬁ]ieddtedl rOtbere waB |be @iviented in
if the test statistic used. jn the sen tec

fhgdhtugs. ise Ha %}gf@ieeg 8%?§Satgﬁ%WHL?e§@tt% be erived Q

CAM A SERCSE MRkURMNAYLG, be assigned to the confl dence
netric. If the test 'statistic vastly exceeded the

e e BRSO Bl A TRy

the test statistic was just slightly under the

det ect grMessagehol d t hen @aAlcdenconfi dence threshol d
woul d be_assi gnprL whilelif the test statistic was

much | gs$etbeal Schenglet ect Set lbbal asisddgiteehriqugh
confidgnce val ue woul d be assigned. The signaling for
reporti %Cg’élﬂg?ng deci si pns wi Encgydmnddtidance netric
is shown in Table 3. Table 3 : Signaling of Report on
Sensing of a Particul ar §i gnal ATFEEPilet PawkRaDiicctibar TV

e ATSC PN Sequence Detection
e ATSC Pilot Spectrum Analysis Detection

e Other, ...

Table 2: Set Local Sensing Technique

[0033] This message may be an added block to the method of Fig. 2, e.g. along
with updating the local threshold at block 240, or may be independent of this.



Channel [0036] In other aspects, nore information,
i.e. nore than a bit or bits with a confidence
wore@ss@43 may be transnmitted from each of the BEnES2088/050325
to the sensor conmbining the information a better
gl obal decision can be made. P0037] The region that

specifjes which ATSC TV receivers are protected from
har r{P@r 4li nBerondrintderqring p splerigdgoriassig Varethena signal type

@v'a? hde&Ld Sl Gved él?anﬁéﬁs&%&%ie té@gf%ﬁslbﬁgﬁl th¥bire S%ort with a
keep-out region can be defined in ter of the AT
fricedude of the ngmﬂrdenebnf:téat @cwmny cigselbok 2b® ef:ﬁgoi would include a

s kB BRu R PEbRs Bha bR P ghf iy bR o e

@&iﬂd@ﬁé&n@isuie%séduﬁww&h rﬂ@enlgt Ror ibsts,3ht9QhdISIBbMI deciEoRAl Whis may
estimator has an error aSSOCIated Wwthif. It is very

be doyhtaf as pealegnde te pedt dmd@g in hélgjtabb@nm@é@ﬁts@wsml The

H%‘e’&ornr%hel% nc% O‘ilg% Sctlsll&?%ue[ e olﬁ eart I1necilcdat {1 (%%fgilegge in this

&aﬁﬁm eTldn tha go@Sdéonftihingallehdsellodab dédibeonsaﬁﬂoaa’g‘lsbabfdeélhien can
ror. As an alternative, the standard devi at]on of

Wﬁ@hé@ﬁl%i‘tl decipn based oh the whugef the senfidspemetric. i s j ust

the square root of the variance of the error. [0038]

G vdnois) O\ABestbgeondﬁe bdnsingn¢chnitpe glaaa't s gsed tlope aratrheng' ways that

freguenc veleﬁg%h@tone can.convert bhack a

FOF e ‘ﬁ‘nt ePFy! PEAFRIE é C{HE Stgﬁlﬁmse%me? sensing

tRREGue AR ﬁighﬁfl BREYEMY Abtdbiok ﬁlr@s%oﬁ! aQB@J @diilﬁ'c@nc%nialue would be

estimat'e of the signal power, block which in sone

a@@@d 0 i wonfddngel metrie Iftmdost etatiftia W@ﬂE stcmé@d i detector

i .that .th [ nt
Pyt S Pigbiah e SR ouLg FABRET foghE g X heric
smmpy iMBE RkMVatBtig Rak %@st gl@glﬁltyhmuadh@ attettor ird3B6ldithat a low
is typically the sumof the S|Eafﬂ@pomer and t he noi se

ncq thrasheld syaudbe pssigned.sehi % stafiptifewehBrCiRGs) than
| sensi ng
t é%§§§? ﬁ?ﬁ peP§§%£8§§¥ﬁénggp§Q%&g , s0 use of
RSSI not an effectjve netric.  Mathenmati ly | et
the f Fﬁ@ teadlngfgt Wpaﬂlngwén%%%ﬂﬂ%mﬂl a C@M@fe%%ﬁ gigicds shown
ftddnesfield strength at the sensor isF . Then error
In the estimate is given by, F =F - F The variance of

t he est T ||ut ; UII CI | UI | Q \JI VCII by, Thc QI Ullul ; IIU f UI
reporti|igeRME fiel d stren@@*ﬂ%stlnate and the vari ance
of the |lest+rator—s gven—t+t Table able—4—

Si gnal i [fepeat Dreipion t Fi el dASthl@ﬁQtthn(E%%ﬁnﬁa’fl@ﬂb?ﬁé signal was detected
Esti matji on Error[0039] Alng@ﬁwgam ntot‘ﬁéieé%@d BAE TV band

based upon the field strg

Confidence A value indicating the conﬁdence of the local

decision.

Table 3: Signaling of Report on Sensing of a Particular Signal Type in a Particular TV
Channel

[0036] In other aspects, more information, i.e. more than a bit or bits with a
confidence measure, may be transmitted from each of the sensors to the sensor

combining the information a better global decision can be made.

[0037] The region that specifies which ATSC TV receivers are protected from
harmful interference is specified in terms of the field strength of the ATSC signal.



bl ock 320. [0040] Referring to Fig. 4, a comrunication
devi ce 400, which may be a base station, access point,

wa @B/ 08w ce, term nal, access termnal, or anpCDURm®N8/050325
device is depicted. The communi cati on devi ce 400
i ncl udes a sensi ng conponent 800 that senses spectrum

according to one or, nore of the techniques d | bed
éé@@l@nalb@@ik@%p-&we&uogm he _riﬁf%‘@é_ ih R AL %_§8 Sk Sivaets
ARh&NY %66’]&8%@ @ie@@ BPHRSAALLRT M dsAnRfd W thdRYeaReld %taeélgth at

Processor 4 onmuni cates W th sensing conponent 5(
thedensoanSuaiarky fot@8)er vignaldypes4dastiRpeed $ixoficld 62ength is also

er.f.or the determ nation of spectrum as di SCUSS
ﬁ;elﬁﬂ lﬁérrglale@?m{a r%iabgn erﬁoraaﬁaocg}tec%wfth it; 3}5}6 é’é’fy nglf{g At ﬁlle node that
ARkEChe bivdhl &RIINGHabEASUnlFike dstimSBoMtctfidd Srength but also a
distributed sensors. Alternatively, it generates field

srepagehthassignstiomeitos. ortypisnlmersneseofithe extintion grraf 1sihe

de i deci sihons for tra 1.SSL.Qn .1 N, ar, -
BPLDFcRERe SFgl A A" Py R M deuify REMR Rghdpt eror can
Hisg bt asdd, bihtdis iy jattahc suaeN®bnel hoMMameabf tlc@Agr Wi t h

the inputs and outputs thereto which nay be used in

t he i nad . Qf ElL gL j [ 1]

dosd !PT " BivepkobLRULE of iRy VA L AUSPLRRAR Blincy (or
wagtlerezth) alemas cemgnidlack apdifeasthiptitivesnt the fieldgiengthded the signal

shows out puts. The sensi ng co nent in.the Figure
B‘Pfﬁifdfﬁ%lﬁg ag@%%fﬂﬁ{l@%V{lﬂ%wg@eg%gﬁ s PR e oEﬂ%m power,
gfe‘)gk k) %@,RVM'EH Irfsohdt Rphes meyhRUidR &e&ﬁ?@l Seqk §ét9ﬂaéio§1 error.

made by a nodul e separate fromthe nodul e which does
Cimengbatshaggndl 0O ardresti(ggr 8THEC) mam bd varm wepks@s not acceptable to

' ir | it k 622 whij ch
bt Dl FRaR s SO SRR bang o8k R S EpRORE R he
ggRapolher avd the nBRs p6RBITUR ke draNo-né¥EMAbaS Mrg0gat RESEIs a

networ k 622 includes a control node and a plurality of
teaperiahkel metricthowyavamin speetzen sensing the systeralofiRn epgytes prith

ipdlenys iz teriien
B € S B RSl e A | Ve et work

coen B BT PG Ta vt e B e et
qobi#etngdes. l.nra ordance&ﬁﬁth.er.agge%} t he
SEGSI HRC FEPUGY K - €57 PIRRT B HRR e S ST e

coordi nated, and/or collaborative spectrumsensing in
deeifdt Ag what portion of the spectrumis currently
avai l abl e for use in its current |ocation. [0043] In

aCCOf@ﬁ@@ﬁﬂ%&éBf@@%&hﬁ&kﬁ&ﬁﬁﬁﬁsgﬁ@@bﬁontr0| node 624
makes a fi nal

ol =E[F*|=E[(F-F)*]

The signaling for reporting the field strength estimate and the variance of the estimator

is given in Table 4.

Report Value

Field Strength Estimate An estimate of the field strength of the specified
signal in the specified TV channel

Variance (or Standard The variance (or standard deviation) of the

Deviation) of Estimation Error | estimation error

Table 4: Signaling of Report Field Strength Estimate and Estimation Error



spectrum usage deci sion based on recei ved spectrum

sensing information reports communi cated from a
w@bwsagi2ey of distributed sensors, e.g., comuPCT/EBIAS/050325

fromthe plurality of termnals (626 ..., 628)

i ncl udi ng sensors. In accordalte with oneexenplary

f eat the control node 624 s Cco :
i nf PN ot dogSiaRaT iR s % upon t rheg‘ﬁeésl stgggth information,

tRBE kgyre and/ or adjust their spectrun1sen5|ng and/ or
reportlng, e.g., a local sensing false alarm
sensi.n

o SR RERRRATG iE o, & iR Re AN SuGPITE Plp base

§t@ﬁ$ﬂ ra@ceasipcsiﬁt WBdtdel b %ﬁﬁhaloabc@meﬁﬁhslableﬁlyfdt@éﬁ debRe is
control node 624 to the term nals (626, 628)

deffietsd ehaeorampuigetiangteviske 40Adndludrsarscating @rrn@qmntSS 00 that senses
e [ C n in [ o

S8 ASRAREH TR BN ISERL) S0k RblIB PRk a00 aso

ire0fdes 6 uendcyiver 408 aNdNintahed 16 farsohmeuriition @&uhm:td@ &%es

to the termnals (626, 628) is selected as a functio

Brocgssar 407 fammpurisdicy Yih sersing anvant98end @rﬁvgqebyﬁaﬂ@% gia bus

S SRS LY EmARRA. IR el RAp R DL shebirb A BREFY Wit respect to
Ergstlumd 3 emtturespecatat edaviceahat(®athind 28)sor égefitosn multiple
l.oc 5%?C|Slon nfor ti.on of it (fﬁectrun1sen5|nglin
distribytsdisensory Alteatixshy it grasiaiggdicld HENgHy Aepsromsak o
Qﬁﬁi&héhr‘lnfdrﬁ'laf:io@%h%efé@ﬂéﬂ g@cﬁkci&lsffble{rgnsn{lﬁlcﬁﬁﬁ%rs@ﬁ% ®hat

still another feature the termnal (6
B@Wﬁbsaﬁbmmﬁmmébr@ﬁ@@hwd@meHgto t he control node 624
i ncl rength estinate a.
ot st DTS Fieiet s HuRh S8k dafont i B R apmugsand
8iith el ﬂ@efretb Reniglepay bedsdd iglkt @ih@ansfFiyat Uand[i®O4ddus terminals
Drawi ng 600 of Figure 6 also includes two exenplary TV
Bessubechigthe prgsend appl{cgtion. Eh@b@f@udemaftFe@ratS sHPW$ eigagitinputs while
RS, S0 SRR SLHRY T PSR o RBERE MRS it ithent
gdta]tfefa&éﬁhé s%ﬁﬁlwfcﬁemtm'ﬁ@@be ﬂaﬁslsrll @hie ui—‘(sthemmmﬁ&galtofhﬁ
t hi.s exanp|e, assume that annel 1 |s associated wt
deqisiprsts A MPHYF seRFFRLC EREvAe moslu|esviich é%%t%%erwngh
a second spectrum portion, and that channel 3 is
ass 0042 edFigutdo & a drawchggi®dbcludmg en ekanplagnwghitiat nttverk 622

S ortions, e.9., three fre uenc bands,
e T R
B5RRUER S GhsO 'Ex@ﬁ@[h'ﬂﬁb ki RN tBork @20 GhGuRlB HBRRHERRIBTLA 2
an outer boundary of the coverage region for TV

blusate aﬁterrgtnat& ﬁernemazl 1 436wev tarmingl N 28) r I;gsomf: @odiments, the
cove

ST a0 % BRaREn0 . P o RLRRT RN ofs o fishebPork
t@diongs. Tbobie- eﬂﬁfoﬁuﬁ@i@ itigteteAhin@R ariceess terminals, ¢.g., wireless

terminals such as mobile nodes. In accordance with one aspect the cognitive network
622 implements distributed, coordinated, and/or collaborative spectrum sensing in
deciding what portion of the spectrum is currently available for use in its current
location.

[0043] In accordance with another aspect, the control node 624 makes a final
spectrum usage decision based on received spectrum sensing information reports
communicated from a plurality of distributed sensors, ¢.g., communicated from the

plurality of terminals (626, ..., 628) including sensors. In accordance with one



TV receivers (604, 606) in good reception areas my

recei ve TV broadcast signals from TV broadcast station
W@GomS/0p2@317] TV broadcast station 612 br oadcasPGT/UR2008/050325

channels 1 and 2. Circle 618 represents an outer

boundary of the coverage regibnh for TV broadcast

station 612. However, within region 618, there are .

Ereeaep 3y e utsy the soRrelgeds b1 sepgs P%@&?%tggnwmo terigymingls (626,

908k Y8 CEREHRD AR/ mgﬁ@%eﬁ EtMfm Iéﬁsﬁclg%gﬁﬁ%po%@ @kﬁ% a local

from TV broadcast station 612[ 0048] nsi der 't hat  the

sgmigtialsealagn wiuktnicst messsice lpegisonmnggdénane ®hBnandmeessage,

cognitive ne rk may sense that the bands,. .

6T T S GO EHia Hhsdres 1o Setipe SRy nfmitiana
aAuARLRd FRnPAc YL 1O dE B4 EPUB KdrhRINE@RBO6IR) id 4djkd& as a
cognitive network happens to be situated in region 608

burctiouesthdauabeidofZzomengs csposingd spattewm eenshig iaforowi@Bs®, the
%ognﬁlaag QG E34Y n%glllh\é\g{l} gdit egﬁsggfegoéatl] g%nghgge[g{héﬁcﬂl%qggey

correspon

toramahicafet €rohOthe $entdeltnodB 24 enthe tdrimadald (B2 6f 6280 edetidted as a
band corresponding to channel 2 is available to be )
frstomgf tha antéapaied 1ype oh BEsedsipoum signp e exgaict jte e used in

: il%gig kN region in dead zone
g%3§9g§1Pﬁ%ﬁ§§§%@9%§%8§?%M/ %?hthe cognitive network
may [8@he irhadcotdascd wilyueotbyr fhamasa comires (AGA62R) remorts its local
ghanne%& 1, 2 and 3 are avai.lable to be used by the
CHHPR INYTREOROF K BRESTuFSCRHRE HiohitPPitne ndfRRgFimessage,

RRRR foRalRRcRIdnURI@Shd NedBRIRR: B8 RiiccOMhatdRitH 8@another
zone 620, as indicated by arrow 634, the cognitive

fratunothc temyinaldh2® 6ERpsenthe fitldetpergtb yeimaintdghe control node 624

FO LR el SORRRe Rt L8 B L ARGt ARGl R with the
EQINTRDARAGH BBtht PcpoiRb field ﬁrehgthaxéﬁiel able to be used by
the cognitive network 622. If the cognitive network

hapd8¥]t oDsevige 008 pEHigure Glalsel incitles Brocxearplamnydi ¢ hroadcast
) ) Bt h )
PAABRES Sl RS A FoBR I G RESA: g Piions,

ape imy@btdbtewith differergefeddunt hiéens@amidior défféredtworvkceptadvider
[0049] Figure 7 is a drawi ng of an exenplary control .
Aerdraomro 0,07 guiposespd dis sxaplsrassuree Bieschipae lob apsogiafad; wigh a first
SRR Ot Bl L PR AL OB, nd
clomheld isnsaeiabcdwl a Hiiglupectbum xeionl ardythetathe thote spedieum

700. i ncl udes recei%gr modul e 702, e.g., an OFDM
PULIENS, &r&-» tAree IeAUFRCY Dands, At 108-0¥s ?PIEI}%. , an OFDM

trangedd|t erv BoRa&eeRoh 668 Broadbastd §A dHAhELIS RGRd 3. Circle 608

represents an outer boundary of the coverage region for TV broadcast station 602.
However, within region 608, there are dead zones of coverage 610, ¢.g., due to
obstructions, topology, reflections, shadowing, fading, multi-path consideration, etc.
TV receivers (604, 606) in good reception areas may receive TV broadcast signals from
TV broadcast station 602.

[0047] TV broadcast station 612 broadcasts on channels 1 and 2. Circle 618
represents an outer boundary of the coverage region for TV broadcast station 612.
However, within region 618, there are dead zones of coverage 620. TV receivers (614,
616) in good reception areas may receive TV broadcast signals from TV broadcast

station 612



708, and nmenory 710 coupl ed together via a bus 712

over which the various elenents may interchange data
w@pasiosd2e3 mat i on. Menory 710 i ncl udes routi nesPGLASENG 050325

data/information 716. The processor 706, e.g., a CPU,

executes the routines 714 andldses the

dat a/ or menory. 710 to contrql the

oper‘é&‘ﬂ% yfid (b e aengk émutwﬁﬁree&kpéﬁt@?% and 618; the

gﬁ%‘# Iﬁ@%et@o& may Resdmhhad b%dsfcloﬂlééﬂﬁﬂfn 190RaRb1shl QUL 3 are

. [ 0050] The recei ver nodul e 'S led to
mesed ved avilebliedo BOBsodi by thin p@gnlmme&wnmlq df the@denitive network

hEROYE bR B B B aERTean 0otk ed prgrrow
836 RRCEI g MV hRanrek nmy%%ﬁd&qﬁatdﬁé ﬁ*é(?}ﬂeﬂé\ii b&HHs %Bﬂesﬂ)ondmg to
confi dence measure associated with the determ nati on.

Feawetly drandodui¢ endredalle teypsgdat alap Iserrsgthat yheoﬁfecmlén%sba@d
cor&respgnedS rgf &t chag%elli a“:fl%gf%ctg bg s bdrl #0 %o$n1tlve| IQettxg&":f(Séﬂ If the

tENSE s ok lﬁpgerhalto ba s@a\mdrlalre@stl ﬁh@eraﬂabne 610 as indicated by
spectrum Recei ved nessages (732, , ﬁ)r esent
AW Sd &sihe 6PRNBYYS IS te Ik Petsnss Biasthe F&@d@@%&)a@, sfipaegponding to

AlanRels 1Ch YL oft % 11?1% ¢ PGS R38 b&rtﬁ&%n§tWeme%r 622. If the

communi cating a fie st rengt h”measur enent va
cm:gmtes&pmn\donkglappnm te ba gineltedoih ngleﬁB&butamdSI(ﬂH]dead zone 620 as
associated re biI lndl cat or of the measured fi
ity %ﬂ“oéf Jistye m@o&E By (s9ss that tﬁe ge%en@f s

%g&?bﬁﬁné){o dHaRRI1Y ¢ gn(i b &t CurdlAiRed 3 1B %ﬁﬁﬂ% sensOfiatine

ransmtter nodule 704 is coupled to transmt
&nqwnﬁbé’lﬂtcmeapmdmgmmhmmb&w olailald o FO@ed byribatagmitive
si.gnal erm i gnal cl.ude
ROk &4 e RiOenR gl Rihek S o SRR fSoRs e
hﬁlda%dllﬁﬂﬁlmm/6% ey dHgiRlve WoevbrH ela§Tsehdei the tMheEQRNhc@Abands
signal is present in a given channel of a spectrum

Trsgspondingte diegrels b 2o’ peavubidleioricrused e disaganitive network
éééjl cating a detection threshold to be used in

et'erm ning whether a signal is present in a given
charoed9] of Frusr Bt dtawingxadrmalcasniplaryagasitiol hedt T00nt.gQbase
nmessages are nessages 742 and 746. [0052] 1/0O
PRt Recces TerE, oricRaNtie BetMRTIs eRTirod ihgsisprdaneyish arious

ﬁlﬁocﬁﬁ{éh{s F&%““gﬁ 9&1&0%8&% i, ncg‘ogﬁtr%?ﬂ&?e @ﬁddf%%lhg%

nt ernet. out | nes e conmmunicati o
Egerhplagy coh&obmatiecidftindlidasautcaies miRidle Mige.g., an OFDM receiver, a

' ti t | ts th ' .
gg%m&gﬁ;ﬁgg?qa@gzo@%g% PO BBy RnE DB APb Oth gL Orgtsfuce
taﬁ@ i3 70€ 8ol ﬂo@&hé{dﬁa 2 bRE PLESR RehidPE |V§r1c71?sgelernents

deci si on combining nmodul e 726, a sensing techni que
m@ﬁ amtﬁwgamdiataeanﬁzgformmt@bm ¥imsty Uéhncluﬁesrmg@mgd 14 and

AT I‘[fa é%lon“ﬂ%“ l'[%e %?’oocessor 266 oengq, a"@Pbr executeg #2896 utines 714 and

uses the data/information in memory 710 to control the operation of the control node
700 and implement methods, e.g., the method of flowchart 1000 of Figure 10.

[0050] The receiver module 702 is coupled to receive antenna 703 via which the
control node receives signals from terminals. Received signals include, e.g., a message
from a terminal communicating a spectrum channel presence determination and a
confidence measure associated with the determination. Receiver module 702 receives a
plurality of decision with respect to the presence of a signal of interest in a wireless

channel spectrum, ¢.g., a licensed transmission signal in a wireless channel spectrum.



generation nodule 733 and a threshol d updating nodul e
731. Processing nodule 722 includes a decision

wa@ ooobiosd2ngy nodul e 726. I n sone enbodi nents, thRCT/US2008/050325
processi ng nodul e 722 includes a field strength
combi ni ng nodul e 724. [0054] Bata/information 716

includes a pluralit f received deci sion nessages.
Reerdwidraepseass h%l--»%%@@??ﬁ?}ﬁ NGseaggy eonygying such decsions.

REGET MBS AR AL 1ubk d:?,' @ﬁ@&ag@%ﬁg@teﬁﬁﬂlal @naAMitAlng a field
node determ nation 740, a genérated control nessage

Fud gitnmkasdiameena valoe esinerpdnding iccattomndldf intaregermdraatasgbeiated

control. messa 746 i ncl, udi a _sensing, techni que

R TS8O 1k el i ST ke P PO PR EH 50, -

735 ar &l adRSs oF ridivedl fidy st%ngf@&é@gg‘e%. conveying field

strength information fromdifferent termnals ' '

(red89Mdd The rpranittar mpdule 764 seryplhd teaisgut aggma 705 via which
ceived terphnal N fiel t.rengt.h 752) . .1

USRS A Plhorly SR B PR RRSRAB0 SREk ihluce. e

conill ArGsat eldicating angiising Rtigws o uébBby Regmiinatevhen

deci si on nessages include a signal presence decision

flptemynmgavhethes aisigmahis Presentgp geyarrhangl gf a spggtrum. Transmitted

TR e R Bl R R g B in
dtteemging wieslsagegznahisIpuctentan faiggvent chturenh gf b spegtrusn. fExehgblary

and an associ ated estination or. information field,
E?@W}lﬁ‘é‘g%%‘@ll ?’@éﬁagﬁ%ﬁr%@ésa‘ﬁ%%{ %I%dr%e gth val ue field,

754 |96%b) €SO TR 8 09, Mclidrlieh S8thé BRbAihRHts&fiplds dRIntrol
Processing nodul e 722 processes a plurality of

nedee] 00gd othee nstivonls nedes dad/er thedetewdeet her t he wirel ess

cha spgctrum.incl udes the signal of. i rest .
coB633 0 RELiHE T i ot AR tinpALf ifEontrol routines
eROTOTIY AR bAtRINS 28utHe TR MaplctheMsUh@ldrions ebmaniaidatibns
deci si ons and confidence i nformati on associated with

pegerobfusedh by ghagoairpt yodst708n & opirel igatinasi7gAsnclyes processing
t i ni le 724 ' ural i
PHE2? AR R PR e A TR AR BB Bl Phrodule

P& 2edadirdebatel makhgpentiatibn rdufel 780da sdcoedgélirol message
information 758 is an out put of nodul e 724.

I
srrsetionemdls 7 Prdscibessheld upewie reedule dibi %Oﬁgssgl%nn?odule 722
AR IdERE 4efsigh EQhbRARRAROAHET24M fnkoRR wdirhglﬁs,ftﬁegérgﬁ%srsiélg

strength nmeasurenent’s to determ ne et her one
glodnlee28 ofluddve fepeatangth ¢conddinide maduer 728 i ng | i censed

transm ssi an. [ 0056]. Sensi n tecE@j ue updat i nmodul e

725 10 r nPRisch atern T LB SoROT pEEHAYHecon messages
ROtV tedhigal ddciidH mbgasd 7one | dedi e (@hBYdI N 8&idon message
determ nation. First control nessage generation nodul e

730 agenwelatods datcoomation 74k 9gageraicd chuidemyesaageeldiinguding a
threshold indicator 744, a generated control message 746 including a sensing technique
indicator 748. In some embodiments, data/information 716 includes a plurality of
messages conveying field strength information from different terminals (received
terminal 1 field strength message 750, .., received terminal N field strength message
752). In some embodiments, data/information 716 includes combined field strength
information 758. Received decision messages include a signal presence decision field
and a confidence information field, e.g., message 732 includes signal presence decision

field 736 and confidence information field 738. Received strength messages include a

field strength value field and an associated estimation error information field, e.g.,



techni que indicator indicating a sensing technique to

be used, e.g., nessage 746. [0057] Second contro
wore@sagie4yener at i on nodul e 733 generat es a conP€DIUS2008/050325

nmessage i ncluding a threshold indicator providing

i nformati on about a threshol dl4o be used by the

recei vin Vi C n makj ng a _decision with respect to

pesage %%@%@‘%? Egldﬁf@%b VBIuC fiflce o 19 FRREONFHBT Bgamation

esharigl spectrum e.g., nessage 742. Threshold

updating nodule 73 1 determ nes when to send a

t hr 4801 d Hmsta&smgngchat T2dpmcedseaspluoriey dereccaged decisions to

rOV|d|n ern1nat In sonme , -t he
iRt MefstEe S S s, e RS SR S gt o2 the
fistigtd @mstHissPorti@eDefisibh @oMYIHAES meiuld @b €6Sbines a Blurahty of
conmuni cati ng signal presence signals to device

Pm@l@sﬁeqmm@cﬁﬁé cenfidenicrinformatipnassaciastd wisk g@;@@ﬂﬂge plurality of one
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nd ica I'on ‘and sensi

Bt@ﬂgﬂﬂh@zﬁsutdﬂrﬁ@ltm& @miake theSighgl BresoRss agerrmhﬁ)t@cﬁﬁ]Combmed field
gure 8 is a drawi ng of an exenplarﬁlternlnal 800,

étreglgth i Mmation defels %nrs)uémk& of adele Tt i vamg gnkodiments the
Q%Q%i‘@gﬁ)olfs I gu rlgﬁlé .a{l Ext FHa resl%tq g %Sr%ﬁcﬁa d 1&&&{1%% ficld

stmnlgtldmsasararm@ toeictanmchel \811681&2 ,one ogmoracha@kdbf the spectrum

ver, a transmtter npdule 804, e.g., an OFDM
g‘fﬁ*ﬁﬁ?t{ilif%fﬂng]éceﬁ?%téaé‘é’a‘}ss@@e user 1/0 devices 808,

and (0BG Y s&kth éﬁﬂuﬁf& URIgiBbdvt 328 dpﬂéﬁm%ggwﬁé’r?fo send a

whi ch t he varlous el enments may I nterchange data and
pamBogrtethnone chviemalrsygn8llo dt malsw@sdelvmprcrm@ng dgcwmmdination. First

dat a/ i nf ti

S o2 it Begdl Tl O EREC, stk it b sonsing
StBnitie MEMATOY ikfléhting acg@ﬁglﬁguecﬁﬂi@u@ﬂ@q;eqtsem %fmé&ﬁ e 746

term nal 800 and i npl enent net hods,

of fl0®¥d haBecoadgorrolmesazas @ner[at;%m]odirlﬁ& 3p @@@@r@@ 2 Sontrol
E%gs%gg 1n%9u%1 ga ﬁl%’éﬁoﬁqnalgatore § %I ¥ n a*ﬁ%o%%% 0 r\./\'gﬂo%] to be

rmnal= recel ves Si a con

Redaiywkerebgigl devidach ﬂdtﬁmgea, cg:clslcﬁl o100 ferspéct EIE&S @g@ence ofa
i ndicating a sensing technlque to be used by

PgRaion HICIBYON e irelet e Al ARFCliHBY Rér. nzf‘sgé}ggr?é? .Tgreshold
]ISQnag ﬂl@ﬂ'&éﬁ&gﬁﬁ@%h &% n% SRRShEIH fﬁiﬁgﬁégl hé(lecg at least one

so i1 nclude a control nessage I ca
detiectroonlirtgy dstralishtion. he sarse drnbndid&hrsr ﬂme mlnmglowhepdaﬁng

a si [ i resent in i.ven_.channel ec
F@é%l%%ifﬁ%ﬁ‘ﬁf %\ﬁ%‘ﬁ?lt’? ayd ﬁB%HP%Oé"L‘)Qh gnge uy |n@al p’bOfI devices
Eérﬁﬁ%ﬁ?cﬁtn?gﬁlgﬂm ?r&@n’%e‘éig’ﬁa%b @byithepd.er m nal 800

transmts signals to a control node. Transmitted '
si grl8038]i nbi miree engbagliments,rrecontrgbmessags tsegenératt agdOransmitted

gg{mglu %ﬁ%%n:lga%es%o%&lres ol 1n5110a|{1[{]o%| infrfhatol and sensing technique
indicator information in a single message.

[0059] Figure 8 is a drawing of an exemplary terminal 800, ¢.g., mobile node, in
accordance with various embodiments. Exemplary terminal 800 is, e.g., terminal 626 or
628 of Figure 6. Exemplary terminal 800 includes a receiver module 802, ¢.g., an
OFDM receiver, a transmitter module 804, ¢.g., an OFDM transmitter, a processor 806,
user I/0O devices 808, and memory 810 coupled together via a bus 812 over which the
various elements may interchange data and information. Memory 810 includes routines

814 and data/information 816. The processor 806, ¢.g., a CPU, executes the routines



and a confidence neasure associated with the

determ nation. Transmtted signals also include, e.g.,
w@20m/88a2ge fromterm nal 800 conmuni cating a fPEr/US2008/050325

strength measurenent val ue correspondlng to a channe

of interest and an associatedlYeliability |nd|cator of

asured field strength val ue. [0062] er
%b‘w %S@%é@ dafaigfqigation s Eé in raerﬁﬁ)fcyr%}bﬁa ﬁ%ntrqﬁjs &ﬁrﬁwn of the
{‘e%ﬁﬁgSO@Mﬂcf ecmen(f A s, éjg Sme%{ethoc@mohaﬁt%o OoFFHure 9.

/ O devi ces 8 8 allow a user of termnal 800 to i npu
dat df0et or ae raoniveamodds 80uiseupktdtardcafve ranannaJSDBawd which the

t t | f t.he, t. 80
BBt teiier oo CPNELARE, Koahingd HERD PRlRr e g1 gontro
ﬁféﬁ’sag@ [Hd‘id%'tln% QWA sBSte 87 AqucTd Be GOEBINLE MrhRi 800 WHehe

| ements the varil ous communi cat1 ons pr ot ocol s
d@elmmbylgtwi@theé @rﬁgmal is@opentdn ﬁtgrl‘cﬂn chaundl aés sBROUMn Al agdiercd

?ign%l ‘I(g %ncﬁ ({1 CQE i ﬁf?lg%@g%ﬁ 1 HICF. 19 ?%tggt qnl}grenﬁoelalfl ge used in

datnemﬁinlga&hembr Bk Eis $28entan i gemh chbarmat bspeatrus.
reliabiliti i ndi cator determ nation nodul e 828, a
fi ellA06K  ohbe HameySeiguodua 80<hisi coHplss duiransgrpantenna 805 via which
tr
Sl (OB R R Coo o SO, D RS Ml frclude, .. o
speape Gondetreinai §tdoommurchting a836¢tran slilagmall prpsreaseede:ta*mmatmn

onpfi dence measure deter i on nodul e 8
s EEKICNGr RFHFRASSAGE {" il %@féﬁ&gnﬁ@ﬁer 5‘[‘4%%“??&%%&%3 also
%Q}deae kr @ﬂ%@@a‘g@ @lonf RRhnal SWMrﬁulﬁéa%mgad i 888 measurement
adj ust nent nodul e 844, and a sensing techni que
vdné ccgmsamdmg roclelapng 46 intDastanidrn assweidtahreBalglity indicator of the
ornati.on corresponding to a plurality of

Fpg?ﬁagﬁﬂgﬁ P ¥ enent s (fi el d strength

meaqoeearenUsdr 18 Qevices 808f inglude Sd.§ enetiro ad, Reypad,
852), a generated field stren th val ue 854 an an
&@%@@ﬁ,ataé@r% displatyi sricekeri ofgli Ha@rdfO éﬁ‘ﬂcesag()@eﬂrhléw&t wsgr of terminal

e S

anﬁn@maiﬂ@m@ﬁﬁmﬂeoﬂnchannel spectrun1detern1nat|on 864
and an associ at ed confldence nmeasure 866, a generated

si gri963dr eRenidresiBhd inchurrearomyptieations Fakiag §L8 816%00_11“01 routines
kA ! g ébgu P@b%[}@k r@ftﬁ%%ﬁ‘g?mgfeﬁlegtsq %Q{b‘&s @01?19@‘&120‘1&5‘1?56

neasur e a recelved control nessage
procdaoth usgd ay thertesiohlB08d jGostnoyerouitihese 29 186'16d@m ticld strength

sensi ng techni field 878, thresho or i on
alﬁaS%ﬁ%l}t dilecpon: B HFDP LN BAL m?%g% 5?‘[ f% Pehgih Value
§$t51%ﬁﬁﬁtrbnrfﬁ§§ﬂé &OE rétﬁéf@ gt%l%t%ué%ﬁ%ﬂl‘%ﬁmﬁﬁﬁt& H@t'egmnatlon
strength of a S|gna interest, e.dg.

giognlal828i mfigldwireedte g@S@Iga gnledratypgoodtdﬁ&%as@mmnntrol module

832, a control message detection module 834, a signal presence in channel spectrum

determination module 836, a signal presence confidence measure determination module
838, a signal presence in channel spectrum message generation module 840, a
transmitter control module 842, a threshold adjustment module 844, and a sensing
technique configuration module 848. Data/information 816 includes information
corresponding to a plurality of field strength measurements (field strength measurement
1 850, ..., field strength measurement N 852), a generated field strength value 854 and
an associated reliability indicator 856, a generated field strength message 858 including

a field strength value field 860 and a reliability indicator field 862, a signal presence in



control nodul e 824 controls the field strength
nmeasur enent nodul e 822 to performnultiple
wore@swoseaent s of the signal of interest over aP@EPUBAS/050325
of time. Measurenents (850, ..., 852) represents
outputs of the field strengthl@reasurenment nodul e 822.

Field strength val ue determ nation dul e 826
gRaRer e delgEinaen o AN AsHRgIALCA, ANGERGCIRTASHIS 806, 2

g}nﬂeﬂt@d SR IPUERERLRae] {faereh INBLaRIcRMEEARE o s%ngl- presence

average value or a filtered value. Measurenent
(1818870 .and 852} fidanpe ewesurs ficldf{sa tageivied behtatl mesggh 874 including

val u term natd dul e 826 ile ted fi]ed
{RirtTolhh Gl s B Sufte SPiBalr e HRst praldd
Ff6RRG0R S¥Qhh@ sdn8inadithidué infoeth&ainor det erm nation

nmodul e 828 generates an 1 ndicator of the reliability

of t[A@64leakigtdsirangtl mcasurcarvgt modale $82 meagures b dickt stegngth of a
var | ce and t andar d . devi ati,on ner at fr
HERRFE- AR B B PRE R AEE.HUR PERRL Sy pourcrmn

tariot atodnlc&28 dofitrald tigidbtrafgth flch@ibérhédt ynddath &2t t0perform
determi nation nodul e 828. Field strength nessage
sl ameareras of Bgeizgelniintewst eyer p @Pdod el tngt Neasurements

sa i : .
(e 2P B DR etprenf R AL B Pl Ehe AR B RICAG4 00 R0, Ficld
gremgthataak ddteindnaionengtuic ¥20 gencBiied aamchswiverfeil disttdmgth value from
reliaghility indicatar fi.el?l 62 conveys the enﬁ{?at eg.
iUl leiregpsyRBIeE R RO foguEtal ¢f HARPHL(R br TLNHIBIV AR dilterod
Palde CORLERL AR ' 8bBSSplctasibht & fifRAHEEB4Iut0

transmt the generated field strength nessage 858 to a
dgatnriohtionodedul § 826G 57hilsi ggnatatedrfdskstomgthnvatieadtdab an output of

t i nat i e 836 det i wh
SRR BT FRIFLRSR 1R FRHHD e b e aEutaRF bf
SHREAtESHN inlHRatoRbT B FclRBNAG LIBRtSeastife fitldit@hg@fvalue, e.g., one of
Interest is a television signal. Signal presence in

& NSk ashastandard deviation grncraed 8o nigtipls fisld yiangdf
gw‘e%?ﬁl'reem?n% : Ré?ﬁa%ﬂglﬁ iR GG i b 6T TR ifdicator

erm nat'i on o ermnes a Co ence

deasningtiono@dP 8Dl Pigld wreagthirgdsdgclicasaneemodule 830 generates a
deternmi nati on of nodul e 836. Confidence neasure 866 i

6
Grldstrepeih mepsagsnt-g o geeEebled sEcREh B1cHiagaBP Hrivisen e field
%gétﬁgml&@ﬁélﬁ%e @gévegg tHe néﬂa&@q{elcpgtfe?lgfﬁc@dlue 854 and wherein the

rmnation of I nformtion 864. Sign presence in
clhiabihiey indjpewt fighd $f2sageysghn geratdtahrehmbilityein8#6tor 856.

enerates a ssage conveyjng the signal .presepce .
g@@émmeﬁ a?l?tEﬁrF Brhindi ks ebdgﬁe‘efﬁfc#e&@e s gpodule 804 to transmit
R Rh&Faicl a1 Qfen%ﬂlerg@sts dB3%ab 1aQBntrél ibde. MESSage 868.

Signal presence Tield 870, which conveys the signal

pr ed80d i higohlaessincs pedhiannahspstrmmd atertriaptio8 gagduls§36 n

aﬁ%rre.errboi nts .bit field indi

SR Sre e st ol ARt arp bk Rty S b spseagm. 1o
V&8 cbeaRIdnts, Th&ignal of interest is a television signal. Signal presence in
channel spectrum determination 864 is an output of module 836. Signal presence
confidence measure determination module 838 determines a confidence measure
corresponding to a signal presence determination of module 836. Confidence measure
866 1s an output of confidence measure determination module 838 and corresponds to
the signal presence determination of information 864. Signal presence in channel

spectrum message generation module 840 generates a message conveying the signal

presence determination and associated confidence level information for the



confidence neasure field comruni cates confi dence
measure value 866 and is a field of at | east one bit.

woO poosose4enbodi nents, the confidence neasure fPEr/UdSENZE50325
exceeds the signal presence field size, e.g., signa
presence field is a S|ngle bit7 field and t he

ggnfldence measur e 2%% g is a @gh- L Lleld
SRR Qe £- B0 SMISTASC SRDd Ol BRISsaare §C© ichcqaveys the signal
fe@é}l%@lﬂ El’?aﬁlnmg%tﬁm? Q@teltn‘i’inﬁt'im ts, M"s%n&eé?ﬁ;dﬁtuﬁgnts a single bit

resen I n channel spectrun1nessage 868 over
ﬁnldandlbatmg wietlzmor hetrthdeighdef igeigst wasodegeromidrtobe poxent. The

Cont r ol ssa e de ecti nodul e 83
T BES TGS EHE SR COATEm RS COUPeT Mgy dihEf ity a feld of
£NBasP bndBik. hhpsforne e(thﬁodhrﬁ&ﬁé MRS EtTideRel Madsuridd §288kd8ds the
technique to be used to determ ne t he presence of a

siggalresencd falé pigete. andgial mesanqeiﬂeéctts@l stngle bid fielskand the
9 tfedrerq}enl#lre] u};e Ke1R593 KN uRl bl?ﬁléldg %?n&%}cnitérnctog{rglsélodule 842 also

se alarm se

ecbmlfws thie aBsmittbem &ils IS0 Y td &@ﬂmnquhe geSerated 8iahlnGesence in channel
technique in a group of sensing techniques includin
gesh rpessaga 08P venanserlpil tepnpihaidevisss e &t foh contrpsao

Seq ;[6&%2 0 D@Ef_ﬁtg&l' rﬁ&’sa N Ligenidd R 32RE &l rd‘é%bfﬁ%h% ?E%ence ofa

contr nessage can be an
mﬁﬁﬂﬂggnairmdumhg nge on’_msth afje(i) Réareiavien iclicHtingla somsiing ©chnique to

32 controls. the receiver nodyl e. 802 to recejive
Boheiap ﬁté‘éf%’é‘ﬁg%e TRRPERIP b RR L S it Tf§hgld used for
hheesinRlodh@FlcusicBBn sicRAIYTIREION e 3N/ 1Ok S1BAR 'S&Qng threshold. Ion
techni qie commands. Réceived control message 874 is a

sunmmahmbgsa@ghﬂhmmh@hadmmBensaeaguwﬁddbynmene@wmpdﬁmmmng

i gl sRiel defRa Aoat ol de Sk ERlE Rt TsC PN

BofuRhE@DERIEHS And ANSESE R Spbdtfudk ARLI E@l@ DRIcki6 8 PPAE EdiFrol
to informati on recovered fromthe threshol d adj ust nment

fricedage gampbe wntélh@@h@ﬁwgg@ echehiagae micpfage-nBe¢abyer @gprol module
REPL ST dt%? r&fegfre dl(l)lg 899td fe%g gbrﬂgol frr?es%%gf g]}%ﬁ dn?g messages

recovere € sensi ng

a_(hﬁﬁﬁhﬂhﬁhg’iﬂirdsﬁ@lﬂaﬂjusﬁﬂﬁiﬂ hﬁoﬂﬂa‘hoﬁdﬂndﬁ@t seristhigasdi@idhe commands.
criterija, a false alarmsetting criteria, .used

B?C%thfalr Btsneset Tis @ftaphe measae vieh hes besichgiy sbpy receiver
g@g{fﬁ&r ﬁ%@ohﬁof&%ﬁﬁdlﬁ@%?mﬁi Je?&?éd\é@ﬂcto%%f eésag@f?%@aﬁm module

indicatin ange conveyed he thres
&Y. LIEhmﬁlmﬂd fnlf(ﬁirrdltma 88@ repBesasts mgfotraatiuni apuresponding to information
e 848 co

confl atl n_no ' s .the signa
{EFF%%% P HErRG %@&1%1?1%}3{ YT U AP B S eRniguegigprmation
H’%’F‘es&t’[? iS4 tidg cbﬁr@ﬁﬁh@l‘ﬂg t Hﬂtbt%?atn%ﬁ r@Y%vEraf ?fo%{h'e%@nsmg
the sensing technique field of the received control
tmhmag@ﬁ8¢£78[ dbsFholfiadusencat mOHubt%étaéBlStSh@esltOécbsﬂt@@@, c.g.,a
B flseaala{mrﬁlt sh ?tlng crite Il?ae aget(f bygmgna\{mpresencesm channel spectrum determination
module 836 in response to a received control message 874 indicating a change conveyed
by the threshold adjustment field value. Sensing technique configuration module 848
configures the signal presence in channel spectrum determination module 836 to use the
sensing technique indicated by information in the sensing technique field of the received
control message 874.
[0067] Figure 9 illustrates the steps 900 of a method of operating a wireless

terminal in accordance with an exemplary embodiment. The method beings in start step

902, e.g., when the wireless terminal is turned on. From start step 902 operation



termnal in accordance with an exenpl ary enbodi nent.

The nmethod beings in start step 902, e.g., when the
woweslogegd termnal is turned on. From start stRPEI/BSR08/050325

oper ati onproceeds along three parallel paths. The

first path starts with step 9 i n which the Wi rel ess

term itors, for cont ssage, f.rom.
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the wireless term nal adjusts a detection threshold

é%t%umdhreﬁltﬂlé gHomeRtiesneRHItianTesasas fogten N ingeuch e prigeless
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ower e det ecti on resho pendi ng on t
methe racetret Meesagat IThet chahlge m@dxel tu éetreast or fomter dre depgetion

s ess ter. ncr ease, or. decrease
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IRtrActRBE Wi b ArRLIS iREredse o@gbdil@a{se Lhgrcliyi e 51]‘ &h thdi@ted amount,
achieve a target false detection rate specified in the

s tha thiesheld sagpartiCuhevalgont tocldjushthertimeshabdh toamtietvc a target false

d bl t h but
AT GRe A GraBet D RORGQY Fisid. DIRS Somornrontiiich 4ty
tAEmaR&eirY 8o 9@§stm9bvlﬂft&§@s@%@lngrwt w@dewemg control
i nformati on, ) if it indicates a sensing

t ecHAPefle Hgn l@‘@P 946, wapststeinng tbfrtéhfe@ﬁgw%cmt@é ngsPeLe
n%lu%teg %1% gn’%gﬂ%?orm%? oh. &5 ' i 1{ mﬁlc 5 sg?s t%EﬂHl uae to be used,
I's con d., er&ont'ro > & Sgonts gura

opdihticl prﬁmtauh & stéP9201hsrpri20tah@niordiciat ackhs eﬁ&ﬂe@l terrmnal is
techni que. Operation then groceeds to step 922 wherein

EEILYES s 642 al@dtrccen%lrﬁ AP EgUTAHO: eIBIod tpdelenio Inlgrent the
:i]fa[e%' set’é[é?ﬁ%%gﬁm aédxﬂﬂﬂ@ﬁ fB%éédéftf %QP&‘%@&H{ € sensor

cate nsi n nlque Re resu
daamoalfﬁgntedgm aenoaclaade wnthsheequPmessagu make@a:islgmai ng@as@ement

enbodi to extermnat n step.907 wherein the
P%%ﬁte 13 101“%56:%]15’@‘&&?0@%1 5@ aﬁaﬁgt %t?rtn?aéu’iﬁ’&@t}t generated in step
dﬁ%@ﬁbﬁl@bdoﬁt Johie enRRdhaRito ettenﬂﬁtt%ﬂw@mta@fn thb ?esult of

SI gna interest is pr esent in the wrel ess channel
Qp@tgnlaumnsmg whérehon fseised, giﬁmndmmuthe werbodingentyao detefhise

ing tec include a field,str
RERE T e s o b S S S ety ip which the
ABRi hedas @RLIAYs ARideCtTHRNensing technique may include a field strength

measurement technique based on a power measurement, another energy detection

technique, an ATSC pilot power detection method, an ATSC PN Sequence based
detection technique, and an ATSC Pilot Spectrum Analysis Detection technique to
mention but a few possible sensing techniques that may be used.

[0069] Operation proceeds from start step 902 along the second of the parallel
paths to step 904. In step 904 a measurement of the field strength of a signal of interest,

e.g., a TV signal or wireless microphone signal in a licensed television channel



techni que, an ATSC pil ot power detection nethod, an

ATSC PN Sequence based detection technique, and an
WOIBRRI2kDt Spectrum Anal ysi s Det ecti on techniPCEUS®08/050325

mention but a few possible sensing techniques that may

be used. [0069] Operation protkeds fromstart step 902

al ong t.he second _of the parall el ths to step 904.
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SRR rpSifid PR e et it e e ZghEyERgn value and
fHelreIngi ity dditor t6HRNconitd] B6RP Thbdrankieisid8 MetyBE G6ne by a wireless
nmessage is transmtted to thereby comuni cate the

ﬁ@a%@utt@roanﬂur@mbesweéﬁg‘ml% coramantations linkl jQueiratjonyproceeds from
%} OPC: b?%%oogte Fth ﬁl%%ga%ure Og% belr{%petrfo%ﬂ%mnsas 1le Qtltn%yrggnner over

R Tel 888t r'ansm
Wiheel ess comuni cations |ink. Operation pr oceeds from
step 912 to step 902 with the neasurenents [

per fl80Hd pﬁer&tl% pem stary sepd P Brocerds 2 lang e th[?r@m?gllel processing
&'z\{r X tgﬁ Bof (VAR é’?‘ﬂéteﬁﬁlﬁ&ho%o(?f vpl{eggeg%(A%j ndH %ges&lﬂqn ¥ ddnnel

processing path to ste erein
simcafnm ipatadenThd de-/tbteftihmonanay bmmlade 81 Pplesdint oﬁ watsheg., based on
trum.is

pq%‘lﬁ:diﬁ) gcfﬁfegg‘[ht (gf ' e}} gl;] nggrggteaglaég gt | g%n?oﬁ%er tgeensed signal
F@%&é’st ah1bvedFihe tdEféﬁg;thl&{ ohBatish ﬁﬂ)@ked@fto k#ah 808 Sthere a

and/ or based on other sensed signal features.
Folfldensangeashee id delerminadt Tbis maaperc andieateyrtho cadieddity of the

8etel%uggt?on\’\r@1ac{e n step 907 and can be used to indicate how much weight should be
given to the determination of step 907.

[0073] Instep 911 a message is generated which communicates the signal
presence determination made in step 907 and the confidence measure generated in step
911. In some embodiments the signal presence is communicated using a single bit
value, e.g., with a 0 indicating a determination that the signal of interest is present and a
1 indicating a determination that the signal of interest is not present. While a single bit
value may be used to communicate the confidence measure, in several but not

necessarily all embodiments a multi-bit confidence measure is included in the message



confidence neasure is determ ned. This neasure

indicates the reliability of the determ nation nmade in
wWQ@p/08243 and can be used to indicate how nuchreEU§S/050325

shoul d be given to the determ nation of step 907.

[0073] In step 9 11 a nessage2l s generated which

communj cates_t he signal presence determ nation made jn

LB SR kg hegRtsP trerReBCREA SR SEP géhé%ﬁ%aa%@%%ﬁ step
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conmuni cated using a single bit value, e.g., wth ao
i ndi[0@F4] ngWhikdevmemfoanitoom i kbewn hebgigyoahmohicatad er disficrent

aRar oy Pledra fmbiingRt Pfad B Wiahay G st Ehgteptvoes
YRGS TABYN B, UBEth JoPCONtBdMERt &, Idtide@ M 4 Si@PR8nessage which is
nmeasure, in several but not necessarily all

watrotiteds §tss, ta arpahtrol-ngide. confi dence neasure is i ncl uded

oondIErT5 BREBAEE R S LN RURE rBatdin TERIRIEEREG07 o o

thhBthe8ighal proyendc Wtehi@stsort dndnBdksidearanOmesiod swipk @tcaspeated over
communi cations |ink. [0074] While sone information |s
gmswhhasenpiag apd/ebirisheldamsy changs stlg wasingpad Hyesholds are

AR B 50 B FORRTE FEBRcq LniioiGbe appr eci at ed ¢ hax

érent types o nrormation-can, and in sone
enbqidTeEnt Asivath tha comohedichtioraoSinfoghnatione sstag eonttul mbdé, st should

i.tted, .g., t trol. . [0075 i
ﬁé ?&?g‘mei %&@@%Pﬂﬁolgm%%% @%%gaggggwgms l%flpsﬁ%g{@?tﬂr%%old

oW A:BALr & REMBindRGH oPdcRSIRR Gfd At ebm RAtbPRAfAERAtion de ending
nmessage transm ssi on st eps are repeat ed over tine. Tphe

gefisiampodmdéndr t hr eshol ds may change as the sensing

" ocdDOEA° cBistie ) RedBaTREN 1080 im SR HEod S operating o

EIFON Ab&Rdol REecOthe iphsehdBIflaQiortaPot MEr&@ N ¢ O [iAQE& trarfsmission
shoul d be appreciated that the control msssa(gmg

. d be es my
pigedlude wisplsssrriannel spastivimonlhetcrempliay epritiof edaaisi g device 700

I{g\%]g%ggiﬁgrtdeg e%fgﬁﬁ?géupeqﬁand t hreshol d control

rmation de ng on the enbodi nent. [0077] Figure

10 i[e078]f | opehdot sthOG @ép B002exiesPtirrapntiel fveld iOpowered on and
operating a control node to detect the presence of

er ¢ of a :
anitird ad proceqds de step 1904 Iystep d@0M b cpRispidierls sqosiyes a plurality
. I r
B AR PR AR aSREGLYH BTG GHEERLAL Yo some
devodimetR4 dbiskindore abern{if) 78¢onGpeniattcd o tht aottsolinode in a
step 1002 wher.e control node is g)ovver

P eRar %&l%&c%g%&e PRI AR Gk 316%35%1 presence
bhgsigontrol node receives a plurality

[0079] Operation proceeds from step 1004 to step 1006. In step 1006 the
control node processes the plurality of decisions to determine whether the wireless
channel spectrum includes the signal of interest, e.g., the licensed transmission signal.
In some embodiments, the processing includes combining said decisions using an
ORing operation. In some embodiments, the processing includes combining a plurality
of one bit decisions and confidence information associated with each of the plurality of
one bit decisions. In various embodiments, the processing includes combining a
plurality of field strength measurements. In some such embodiments, the processing

further comprises combining an estimation error associated with each of the field

strength measurement to determine whether one or more channels of the spectrum



of decisions with respect to the presence of a signa

of interest in a spectrum In sone enbodi nents a
wole@sms@ms froma term nal is conmuni cated to tPET/US2008/050325

control node in a nessage which al so includes a

confi dence nmeasure associated2With the signal presence

decisi.on. [[0079] Qperation proceeds fromstep 1004 to

gepe fppgerimlicnsd Hamseissios- SR ProgRedp 9B e L000g steps

PO Ad tofpof decisions to determ ne whether the

w rel ess channel spectrumincludes the signal of

i nt d0@80], & gep 10d8etht cemnd @dd¢ daommssivinthaitgnpdate logal

aone enbodigents, t he ﬁroce sing..in

SiOHELCER ST ONGOr ATl BRIRYS Spdie

erbed hieBA! &teﬁﬂﬁng e8RS L g daftClobid @8 ciSiARERA%oPone or more

plurality of one bit decisions and confidence '

irasoritiens icompesessistcamadngiot ypdetsdh resbonsedo ph inrcagase o e number of

SBechiby G B BB RIS ARG Fyiging dccisions.

&1 $oRModrhbJveashis,&iedtinsning Wheoetospdhtcesdad dedidon Sritctild €or one or

processing further conprises conbining an estinmation

awr%ﬁra%w%%rﬁ seapriygs dRtcan g Pn R ddiyidng] bapis.ongther to update

@Qisc’g]éfcﬁf%%t&% ﬁ?%féhgh&%idﬁfgﬁwﬁﬁm?&%f%e C?ﬁ &BRRACHS en, in

of the spectrumnclude interfering I'icense

stepn81d, sSthodeciGpe pAste hOEH © de epdatd, bponagde prot 6L ftom step 1012

steps, 1008 and 1010. [Q080] In step 1008 the contro

P?o%_ﬁgp b@t“e vvf‘agr,u\ﬁf@? HE@SIPB]%% 18 WDatss AP OTagip proceeds from
gfgb g@fg_ @_Jogﬁec@iﬂg n8ic Rofertransmtters of the plurality
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eci sions. In sone enbodi nents, determ ning whet her
t o UPoBite Rowalinglaciten bildem ster i Gl4ftbe cantml opdgrganerates a control

transmtters, conprises determning to dat e

PSR e POLATS HePEELeVich TeRun HURoaH GF S i ghange a threshold

Récavb BiaRe delEsibad. ORSoMé@mbolRn i BRS gc@bratl@MdoBfol message increases

previously providing decisions. In sone enbodi nents, .

d deteetranrthpghold eserbby deyicep deveding degisigecvherothc apmber ¢fzlevices
[r.Qne. or .oore t 1 tter ri .det 1.Ng.n n

B BF o R Bl SO SRR B G ST B BogRihe

gedidieds. arHenf insaphl 0il B ahevdomtdl nddear®pinits e g@heratcd @ofirdladessage

deci sion. Then, in step 1012, if the decision_ of

) | step
qQugying thothigsheldediusiasni infematios c SgEtop presedypiram step 1016 to
domever , if the decision is not to
H%lgpgggéﬁ%ggépefation proceeds fromstep 1012 to
conrj@e82] ngRomaen@Atal Q3210 [0068d¢p REtluhacogrdl aodd égerhfides, whether
in.,step 1014 the contr.ol node nerates a control .
iretengbe pgnal SFRY R ORI DGR el BVIo88 OF FRASATEES fhgghich

g ghidefish RRSIVE I6HaRRE hehh&ahOolod 3 U etk deRistBkS to change,
deci sions. In sone enbodi nents, the generated contro
o staeproeasde frowsstep 1013 to step 1018; otherwise operation proceeds from step

1!11% t%rsqf Cr('i%glgllﬁgé nl% some

1013 to connecting node A 1022.

[0083] Returning to step 1018, in step 1018 the control node generates a control
message to control one or more devices transmitting said decisions to change a signal
sensing technique. Then, in step 1020, the control node transmits the generated control
message conveying the signal sensing technique. Operation proceeds from step 1020 to
connecting node A 1022.

[0084] Operation proceeds from connecting node A 1022 to step 1004 where

another plurality of decisions are received.



a detection threshold used by devices providing

deci si ons when the nunber of devices providing
wale@sss@ms has i ncreased over the nunber of deR€T/ES2008/050325

previously providing deC|S|ons Then, in step 1016 the

control node transmts the ge#erated control nessage

cony ng the threshold adj ust i nfo t.ion.
@er@ésdn B WesedRbadin RS tiqne R T Bgratestrnda

grglgs%ntté(p&ﬁ%]syﬁ%tﬂ 'I&'af‘@ecﬁs@ot%rﬁ@rlégﬂ&te inforffa@Bn &%Qgﬁ?ﬁ Qensing

control node” determ nes whether to change a signa
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an d sai i,ved deci si.on
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P60S@RME, if@nteh@Ruddhd; bOingl&RerOd B hRdWatWoFtvare, or a
operation proceeds fromstep 1013 to connectlng node A

s@rbinati@oggicoRéon p hindy aroimt epentai@, therpreqesping 0nigs fonghese
Fe%ﬂﬁlgues nqudﬁ \p:’fgmg{t?é w‘ia[hl%ont [ lrnomg g%pq%gtl(}) pcegﬁI 1C 18tegrated

ces transm ecClI Si

cinarig QASICSS),gdigitalf‘s%ﬁﬁl pl@cés@@lb lODSE@, dlﬁh@m;;lgﬂanp@b&m%(lﬁelces
the control node transmts the generated contro

Ry epregrapays g logiedayicgn éﬁ’LQ@nﬁ?lﬁ@rQ%@m&alﬁ@at@ arrays
FS5R0] BRe S e eI ER TR ork s G ARECK AT i lconic
0iB2designed eppctdbdh thd@metiamsatcha@ibed haradd, ot y combimbos thensf.
are 0085] I n sone enbodi nent.s, rol .

s@@éﬁ F%‘h‘l‘ Qg “éa]é?] SpRipRantaHen. EheisSHIgycs e%&‘?@%&mm may be
%lem%&e@bwﬂ%ﬁécﬁﬂé&rte & igk&dctifrel A RN HnABBL @At RBRLde the
si'gnal sensing technique configuration information,

els‘guqthnﬁ ghae ady bk lmslen@ntqddqy\nn@wamqm pmg&sgrs tp @@éﬁ]m thice
b h te
DF MO SR Mot TR Fiof ey Re el B oy i o o

oeﬁm Ritelets MR@VGH € rerffablah&dia, Ot tite G HRANAEY Béiread and
thereof. For a hardware |nplenentat|on t he processin

erictited foyrone e SOTq PrORPHSES &8 Eragntsdlersipl kamemery udiRimay be
|
PARp By TSR PERSLAPoR R lL § AT RIS FAEF S com e
S('btgmahlc@ﬂ(i\%lliﬁDS&)ﬁiﬁl‘? tdleléé preees(s&SRDg?mowm@mambdnewhdgm art.
evl ces |1 e rQgr anmapl e e arrays
(FPARQS8I " pTBe pEyious de&?glﬁtlglbpf Bp §hsclrﬁ%%¢ ebestimrar igprgvided to

Qﬂa%gé) Es%ﬁ%kﬁ]zed% fiRarth G54 Q)E“u c {8 'p?ése&ql%&%ﬂ Y &ious

per e functions descri erein,
Umdiflcaadmsdn thdse lembbdln[e@@l&v il ‘t}édea(hlysapbamtte those skilled in the art,

| ement ati on, e ues gdescr.l ereln

S RERR P iie L U CETE RGO taber Gt o0t TG vithout
aélﬂlrt%% 26 thd@Hirit AHGksit R invention. Thus, the present invention is not
intended to be limited to the embodiments shown herein but is to be accorded the widest
scope consistent with the principles and novel features disclosed herein.

[0089] The techniques of various embodiments may be implemented using
software, hardware and/or a combination of software and hardware. Various
embodiments are directed to apparatus, e.g., mobile nodes such as mobile terminals,
base stations, communications system. Various embodiments are also directed to
methods, e.g., method of controlling and/or operating mobile nodes, base stations and/or
communications systems, €.g., hosts. Various embodiments are also directed to

machine, e.g., computer, readable medium, e¢.g., ROM, RAM, CDs, hard discs, etc.,



instructions that may be inplenmented by one or nore

processors to performthe functions descri bed herein.
wab@siosess ucti ons may be stored in menory uni t BCT/@SP08/650325

menory in a wireless device, on a renovable nedia, or

the like that may be read and?¥®xecuted by one or nore

processors (e.qg., ntrollers). The nenory unit(s) nay

W@lqﬁmlw‘eﬁ@%ﬂwe@ e ipugione oy SGPURN NG gwHiNe 1o P Rent one

B R6RSRQsofb M L£h case it can be communicatively

coupl ed to the processor via various nmeans as i s known

i n t[AeOMr t In {088 pmbbdinpntswiodasdaiesiad lprdinarampidreented using

di scl osed epbodi nents i,s provided to enabl e any perso
SR 1 BASRORS thPeToEn e s rotiEgob finE B BuSprner RRASR, for
BN, I shal MRS, AMBEidibe @ttal'tb,Qﬂ@sség% dehes80L MR SR Sling,
Wl be rteadily apparent to those skilled in the art,
awidichimg repsnen endser trasispiseinditch ndbush ér simpe prajodyaents various

| ied t her .enmbodi ts Wit hout arting fr -
AR o SR FERE TR UL RARS AT peRlEt using

pofesaBthardvaa bl ®0ombinatén dMofRaedartdhadé@wire MM of thd db@ve
enbodi nents shown herein but is to be accorded the

dirsgeBed mebpds eonsthad siaps Gincle Immienpntadcy s SBadRe Hregepble
In%%&{o%i s?rl}[:)% gé %ﬁgar&qﬁcq{l@sd ill Qt%a%m-g}@ac#a%feqﬂécﬁﬂﬁ%u% as a

varil ous e I ments may be I npl enented usi ng software,
herndwade/iand/gaR AaMc oy ynditk, @tc. of canfol waraehande.g., general purpose

L SHE S VELARUS (STPO T 21 S SELE) S orions o e sbone
H@s%ﬂ*b&?ﬂnébho@@,%?g.,% Bhé 8 orRyHY! nAGéHrEli‘ﬂEEz, §1¥1§ﬁ§8@her things,
Various enbodi ments are al so directed to nethods,

rargpus cmdbHioeents are divtetod to agacinad-oraddpe mediunyinebididgemachine
node,[sb baﬁe §tat€ons and/ or .conmuni cati ons $¥sten%d d
g Utable astehctions fop GAUSH ARG §- S PEOGE ) apd piseriatyd hgrdware,
Eﬁfeﬁ*fo@ﬁ, ong 08 mor& MR kRps of BB UBH}LddIBEddhetBods). TFN

M CDs, hard discs, etc.,which include nmachi ne

prabertiplcatsiapsdirestad toglerise, coneqBMpNNgicns ggEise.iaclpding a

' t ~0on . TOf t eps. of.. t 90] |

P SHE TR TR R R SRRl BE By b Wor br more
meplodsenthednweatiog one or nore nodul es to performthe

steps corresponding to one or nore nethods, for
exafP¥Y] siyieare @repddssithghe ArogesPsPgHOKsENS: CriesSRge of one or

&%P@ﬁe@ﬁée@,rb. NESRAdR i %lleiligﬁsusﬁmag Ghiengs teﬁfgglgﬁtair@ Ponfigured to

and/ or tran%h155|on st eps. S, In sone e I ments
paforouthe Seps of ths nantleods ripscetbed bebeings bnlgeing perf@emed By che

nmodul es may be. i npl enent ed usi sof fwar e, . har dwar,e or
aorewﬁﬁﬁ%%ﬁs&%wa? "BrariieD 1A R AN ETORMigF Ty it Hgocted to o
abayve c de ehin Bk RBhN @S0 Wit RO s SIr SRS CIERRIUBES a module
i mpl ement ed u3|ng machi ne executabl e instructions,
suedypersdispfot asah ef thientsips détheivariausdastriitmd mesheidstyiceformed by the
H&%e“ﬁ{‘v%%%ﬁ‘ th%sproacessor is included. In some but not all embodiments a device,
e.g., communications device, includes a module corresponding to each of the steps of
the various described methods performed by the device in which the processor is
included. The modules may be implemented using software and/or hardware.

[0092] At least some of the methods and apparatus of various embodiments are
applicable to a wide range of communications systems including many non-OFDM
and/or non-cellular systems.

[0093] Numerous additional variations on the methods and apparatus of the

various embodiments described above will be apparent to those skilled in the art in view



menory device, e.g., RAM floppy disk, etc. to contro

a machine, e.g., general purpose conputer with or
wowdkosi24nddi ti onal hardware, to inplenment allPGr/us2008/050325

portions of the above described nethods, e.g., in one

or nore nodes Accordingly, affong ot her things,

rio odi nents are.djrected to a.machi ne-readabl e
P@&Fa SERG- PHERVHEAtORERIGIABE éom%%%r?cﬂwhlaﬁee $¢ope. The
ﬁé‘rh%'d&‘ gn@aﬁaafd%ﬂﬁay Be.9nd iPVAFRS %%o&%n?sscﬁ@ Glséd s,@th CDMA,

har vvare per ormone or nore of t esteps of the

aﬁhn@ndléstquﬁm@ddlmtommlsplexﬁgr(@F@Mb didvenvaicas ether types of

FOBFGLIAETS B BEUES PR bUREH 1 Bor HsEF: CBREtnications
Mtk e EcrOdecddds no@ds dnldensBiRRDISS. 18REme eni¥BHENHRY 1RO EdScclS nodes
the invention. [0091] In sone enbodi nents, the

piedwetpsinntagras hretdatings syhich Q}tabhelpwnm@fucgtn@%mkw@ mobile
?ogdr/elrsn%glsﬁfg S and ) wgatl{l%gﬁogs?evrﬁbo énutg Ple arﬁobo r eolﬁigss e

s are configured to
eflbadsted esasteirlt ddspaeir) @eﬁsneb eilafagasmetﬁﬁt@ r(BEAspy)r biher portable
comuni cati ons devi ce. Accordi ngl some but not al

derpessiingdpdiag éﬁcélVGY/F@ESFIEHert Grcyity l@glc a@d/@r routines, for
ﬁﬁﬁ%§&P thgﬂiﬂg%glce with a processor which includes
e correspondi ng to each of the steps of the
vari ous descri bed nmethods perforned by the device in
whi ch the processor is included. In sone but not al
enbodi nents a device, e.g., comrunications device,
i ncl udes a nodul e correspondi ng to each of the steps
of the various described nethods performed by the
device in which the processor is included. The nodul es
may be i npl enented using software and/ or hardware.
[0092] At |east sone of the nethods and apparatus of
vari ous enbodi nents are applicable to a wi de range of
comuni cations systens including many non- OFDM and/ or
non-cel lul ar systens. [0093] Nunerous additiona
vari ations on the nethods and apparatus of the various
enbodi ments descri bed above will be apparent to those
skilled in the art in viewdf the above description.
Such variations are to be considered within the scope.
The nmet hods and apparatus nmay be, and in various
enbodi ments are, used with CDMA, orthogonal frequency
division nultiplexing (OFDM, and/or various other
types of communi cations techni ques which nay be used
to provide wireless comuni cations |inks between
access nodes and nobil e nodes. In sonme enbodi nents the
access nodes are inplenmented as base stations which
establ i sh communi cations |inks with nobile



nodes usi ng OFDM and/or CDMA. | n various enbodi nents
the nobil e nodes are inplenented as not ebook
w@omps@ns, personal data assistants (PDAs), oPCDURINS/050325
portabl e devices including receiver/transmtter
circuits and |ogic and/or rouwddines, for inplenenting

the thods. WHATS |S CLAIMED IS: 1. A nethod for use
Mﬂiﬁﬂii&éﬁﬁﬂﬁgﬂ%ééng wi rel ess channel spectrum the
et hod GAAPY tetiRin a’d?}ls%mn@ldaglg’@\)ﬁélgﬁrchgnﬁl %kmﬂlf the method

Interest 1s present I'n said w rel ess channel
speptsiogn deternining a confldence nmeasur e

di to the det dt tti
Che dORSMnAS GRS o EaEE ThBRL N Hesdh e« B st hannet
gexirG®: 2. The nmethod of claim1, wherein said signal

of interest is a television signal; where the
det er f¢teraninmg & confidenys maaserd calge@ogdlng It@tmudtetmmaéon and

I ndi C%& ttlngq%eh ter%nn?tﬁ n anla Pﬁ%&nce rneasure oea{neo%er\agwce.

detern1n e con ence measu

transmtted as a confidence val ue including at Ieast
one bit. 3. The nethod of claim1l1l, wherein said signa
3f i nibe msthodef ala\mﬂ rleMBeinaid B0 IIFTgHAs  tolgiayian pigpal;

det er Wh@l%tth%ﬁeté 1h£tﬁﬂls‘1g"ttraﬁ 118 aa §1in§l%lb?t Riide ﬂﬁ@llcyt\?\néswhether or

i ndi cat ng er or not e sig i nterest
d@mhfmgmﬁdﬁnﬁaﬂmmhsnmuﬂmmuﬂpmﬁidence nmeasure is
trans 'tteg as confi dence val ue |nclud%n at | east
one bipereghe GHBEASBFC T8 AR b PR RS yplue frcluding a
falmaipiat i on and confidence neasure are communi cat ed
in a nessage, the nethod conprising: generating said
nessage prior to performng said transn1tt|ng step,

et erm.nat |

o 186 hotyed IRt el Shid ikl B Bty Areloss miggaphone

Q¥edl; @ W rel ess comuni cations link. 5. The nmethod of
claim1l1l, wherein said determ nation is comunicated in
sai d whsisdbredegrnnafiangh Eanimittodpyesiaglg bitajadnecaditpignaniiether or

RBARYSndiDFRATIU KA iR e L1 bI t val ue.

where the confidence measure is transmitted as a confidence value including at

least one bit.

4, The method of claim 1, wherein said determination and confidence measure are
communicated in a message, the method comprising:
generating said message prior to performing said transmitting step; and
wherein transmitting the determination and confidence measure includes:

transmitting said message over a wireless communications link.

5. The method of claim 1, wherein said determination is communicated in said
message as a single bit value and said confidence measure is communicated as a multi-

bit value.

6. The method of claim 1, further comprising;:

measuring the field strength of said signal of interest;



6. The method of claim1, further conprising:
nmeasuring the field strength of said signal of
WO ni08/0&R83 generati ng a nmeasured field strengt hPORUS®08/050325
fromthe neasured field strength of the signal of
interest; and transmtting t nmeasured field strength
val ue indicating the sured field strength of _the
si gnal8eBeraiing e PRaRred Telgngernith Hylie grfbmcqhs HregHred ﬁPQﬁgﬁngth of
AR BbNgicrdst:3RgM tting with said field strength
val ue an i1 ndication of the reliability of the neasured
fi el dtrensnetigighhemcasmireddiicld hecnpth Wdde oldiabiag theieasured ficld

erei asur.i the field strength of a signal of
g@%ﬁb&t ?H&Pﬂd’ﬁ?te’ieft' performing multiple field

strength nmeasurenents of said signal of interest over
a time period; and ii) generating said neasured field
¢t r endhtimgtiode@f clagmos airtdhenedmpyiiieg: neasur ements. 9. The

met hod_of .cl ai m.7,. . rein said indicatiaon the ..
v ey iR b AR BR of e it of ene

oResuedd field yaengamesguand a standard devi ation of the
field strength neasurenent. 10. The method of claiml1,
further conprising: receiving a control nessage; and

adj ustr 0g o g%_tfgpd%qn t hreshol d used in determning

whet her = sar d sl gnal Ts present in the wrel ess channel
spect whoneinltheastinieg et fivdd stodn gt @fi asignal beiirtdrest includes:

conpri.sing: receiving control nessage ipdicating_.a
sensi HgP T REE lpl i e e e R %()flﬁ&f Hgpal D yerest
§t@Malmd feryaeaet in the given channel of said
spectrumis present; and using said indicated sensing

t echniihgactatingakid mesiugridiicldetaengtievane fromedid mukipiad

st eﬁ%\l}Of Tgeterrri ni ng whether a signal in a given
ENEAHNETY a spectrumis present. 12. The nethod of

claim11l, wherein said sensing technique is a sensing
techni que in the group of sensing techni ques

Pncl udhagethodof glpaimdt adeiconsaigndcapn of the reliability of the measured

E&;ﬁ%ﬁ@@%ﬁ 'ricih? S G%ESO(} £ \%r%%gg SEE sth%a?& Hé\plgtiona&qh@gag strength
110 ectru S

m Anal ysi
measurement.

10. The method of claim 1, further comprising:
receiving a control message; and
adjusting a detection threshold used in determining whether said signal is

present in the wireless channel spectrum.

11. The method of claim 1, further comprising:

receiving a control message indicating a sensing method to be used in
determining whether said signal is present in the given channel of said spectrum is
present; and

using said indicated sensing technique to make a signal measurement used in

said step of determining whether a signal in a given channel of a spectrum is present.

12. The method of claim 11, wherein said sensing technique is a sensing technique

in the group of sensing techniques including: energy detection, ATSC Pilot Power



Detection. 13. The nethod of claim1, wherein
determ ning the confidence neasure conprises

waledosnsdms ng a di fference between a | evel det eRCBUSI008/050325
determ ni ng whether the signal is present and a
threshol d. 14. The nethod of #1aim 13, wherein the
threshol d rises the thresho ed for determ ning
RRiseH 4@5&&?&%@ Rrsgctiore aI}A zﬁg SCHHiot SaedtoE ppalysis
Pelbfal, further conprising: receiving a control
nmessage; nodi fying one of: i) a sensing techni que used
to generate a signal neasurenent used in determ ning

e presence of. said signal ,and.ii) a threshold used .

15 oeTBS efioAg Rl BbERRLoSR Tk o GRS rhees TS Compriscs
A&Bedhing% Eftdnsd BRwEEn ARVEId¥dtdddn WbRHNRInAwRItBRahe iBnal is
a given channel of a spectrumis present after said
pissirftphche thyeswld. s performed. 16. An apparatus for use
in a systemincluding wreless channel spectrum the
apparatus conprising: a presence determ nation nodul e
for dehemrthodng claitatiBewherchi too eredhbld dvingrB84 thic $hreshold used for
present in a said wreless channel spectrum a
egamggehciios s Berahis dpigtAde for deternining a
confi dence neasure corresponding to the determ nation;
and a transmtter for transmtting the determ nation
ahd cdhé nderdefwkasur &urther esroprignig:devi ce. 17. The

apparat us.of claim 16, wherein said signal of interest
is a [EPRVISA ORIQt PRE¥Ewhere the determination is

transyoifpflo@e 8f-S) RLAiRE fecBlHEude AN alctdIga WMABLINRLasurement
or not the Signal of interest was determ ned; and

whedrie detesminorgf thel presencewd said signgl andansuthtesladd asedan determining

onfi dencef v%l ue i ncluding at | east one bit.18. The
&ﬁr%?sgf“ffso SPASEANEE wherein said determination and

conf i A@Bs MRS Yich 0B & cHARTHIW IS sighaRinMES$@0chanhbl®f a
apparatus conprising: a nmessage generation nodul e for

R pEtls prpset afichsibageilipng sep ivPPErmed.m ng sai d
transmtting step; and
16.  An apparatus for use in a system including wireless channel spectrum, the
apparatus comprising:

a presence determination module for determining whether a signal of interest is
present in a said wireless channel spectrum;

a confidence measurement module for determining a confidence measure
corresponding to the determination; and

a transmitter for transmitting the determination and confidence measure to

another device.

17. The apparatus of claim 16, wherein said signal of interest is a television signal;
where the determination is transmitted as a single bit value indicating whether or
not the signal of interest was determined; and
where the confidence measure is transmitted as a confidence value including at

least one bit.



wherein said transmtter is a wireless transmtter for
transmtting over a wireless comunications |ink. 19.
wab@sapas at us of claim 16, wherein said deterPCTEE2008/050325

is communi cated in said nessage as a single bit val ue
and said confidence neasure i< communi cated as a

Itibt val ue. The apparatys of claim 16, f rther
¢onpr ;r ? plparaug ‘Péq%}ms{]@ fn Prid defPrmBAtonBY foafidgroe measure
AR HIh et d¥Einfal idda Og'%t %bg}a%s c§ﬁ?ﬂsﬁ?gnal of _
Interest; a neasured field strengt ue generation
nodul e nfessaggemearaiamyodul crbagnedtifig slidimsssaga gtibr tegletferming
fr. mthe JTea ured field strength of the signal of

?3{“ 1t ge dansmitter for transmitting the

m:-‘ as Uﬁvﬁ@reﬁﬂ é%h(ﬂtr&{shﬁfﬂ&tlb a \idtcl@s trafkingiatd fag trﬁﬁ‘s%nffﬁ%sdif%?ﬁj wireless
field st rengit h of the signal of interest. 21.
f

eppawaicasonsflinkl ai m 20, further conprising: a

reliability indicator generation nodule for generating
areliability indicator value indicating the

1@l i aipht bpparahs dthaigene alersin fdiedeteshinefet B comintimicaB. in said
The apparatus of claim?2l, wherein said field strength
FEssaae ent Hnglsdduraduc @déé#fqogﬁd@@ewasgé i Wm}p%t% ppa multi-
tieldestrength nmeasurenents of said signal of interest

over a tinme period; and generate said neasured field
strength val ue from sai d rrul ti pl e neasurenents. 23.

g&[e aigaratus of |al%§ wherei.n said reliability

Fhdi cAPORPRIEHEY 2t S het GEMBHSINES one of: i) a

vari ap @i@ldas@l‘éngt'h)m@asﬁteﬁﬁg%gdlqgYdré}ﬁéa@ﬁ‘rugg QRRA Qrength of said
multiple field strength nmeasurenents he apparat us

gfgnalodintert®, further conprising: a receiver for

i s RGREAOR TR e sonb o R et BuE h Pk dof g Sured

fsRdtreRgtH ShRE Foh e nhashle FickRiténSth@Tahe $fnal BF RE@SI; dndl
present in the wreless channel @Egctrum 25. The

appar atrassngiftecfosfranspatting the mepsugeshield sirpregth value indicating the

measured field strength of the signal of interest.

21. The apparatus of claim 20, further comprising:
a reliability indicator generation module for generating a reliability indicator

value indicating the reliability of the generated field strength value.

22. The apparatus of claim 21,
wherein said field strength measurement module is configured to:
perform multiple field strength measurements of said signal of interest
over a time period; and
generate said measured field strength value from said multiple

measurements.

23. The apparatus of claim 22, wherein said reliability indicator generation module
generates one of: 1) a variance and ii) a standard deviation from said multiple field

strength measurements.



a receiver for receiving a control nessage indicating

a sensing nethod to be used in determ ni ng whet her
wa@anod/osd2ghal is present in the given channel oPCHEBIN08/050325

spectrumis present; and a configuration nodul e used

to configure a sensor device %hcluded in said

paratus to use. said jndicated sensing technique to
%gke EL%?Eﬁﬁﬁuﬁﬁgéi H%E’ﬂﬁ§éﬂmPﬂ$H%tern1nlng whet her
a si gg?éceiv'%r Por%c‘é%gf@%‘tﬁfdl nRks@cSRRCtrumis present.

26. The apparatus of claim 25, wherein said sensor
d evi ce detctiandbseshold edﬁlsmng/\mnodlkie |fmﬂdw$sng 8 dotgetiar thmsheld used

technj.ques,i.n th roup of s chn
T arigE SOREES bl se e eBlosfoT Rgueden
8Ginl On, ATSC PN Sequence Detection, and ATSC Pil ot
pectrum Anal ysis Detection. 27. The apparat us of
clain116 further conprising: a receiver for receiving
s con S Laur ontrol nodul e for
d f§£§%m3 ﬁu@%ﬁﬂmﬁlﬁp éﬁggﬁg&'gmﬂ'ique used to
gener ak&ches fog RedeivilBas bsrara meswge ndicutigtagending mytholeo be used
presence of said signal and ii) a threshold used in )
HedeserriHng rhefisr pid sientlds presenyiingthsigiyes) chamiip ofsaid spectrum is
gﬁg&ﬁ551r for controlling the apparatus to determ ne
er a signal in a given channel of a spectrumis
pres emboﬂingttmlan@kiummeﬁyo ngnﬁag:ueqs)a banspeddvorenedud&Bin sAid
apparatus for. . u in as Jncludlng W rel ess
ETRHET todpse st i o3 §eSCay Shgug Bhprkst ﬁgnﬁﬁ%%ﬁ%femsm used in
Qﬁéﬁﬁlmn@d&%ﬂ’{@i‘ LRkl A asglgaﬁéhaﬁﬁel'o@ ta%ﬁé‘c‘%ﬁlrﬂ R pREseRENt i N
a said wireless channel” spectrum confidence
measur enent nmeans for determ ning a confidence neasure

%;L?ﬁ%? dliaff %H%?Tf] Ctl'illrnngﬁe t\AﬁlgpelaIg?atéﬁli %‘q,?gli $ gficredﬂéudes a sensor which

GRF1EERE 68c FEASH Rniiflg ARRAIQEES ided g:I@up 39sen§_1|ﬁ$ techniques
apparatus of claim 28, wherein said si i nt erest

1@ uglings aerEy efactisng AdISC BmérPQWtehEetfétl@r, i ¥t Pibaggence
n | | l,cating whet her
% ﬁ@] hgggﬁgha(ﬁggglﬁ?@#%?%gS%ﬁﬁ%p&ern1ned and
mhere the confidence neasure is transmtted as a

confidence val ue_including at | east one bit.
27. The apparatus of claim 16, fu er comprising:

a receiver for receiving a control message;

a configuration control module for modifying one of: i) a sensing technique
used to generate a signal measurement used in determining the presence of said signal
and ii) a threshold used in determining the presence of said signal; and

a processor for controlling the apparatus to determine whether a signal in a given

channel of a spectrum is present after said modifying step is performed.

28.  An apparatus for use in a system including wireless channel spectrum, the
apparatus comprising:

means for determining whether a signal of interest is present in a said wireless
channel spectrum,;

confidence measurement means for determining a confidence measure

corresponding to the determination; and



30. The apparatus of claim 28, wherein said
determ nati on and confi dence neasure are conmuni cated

W0 n00g/osessage, the apparatus conpri sing: mnmessaper/us2008/050325
generation nmeans for generating said nmessage prior to
performing said transnitting ¥ ep; and wherein said
transmtter neans can transmt over a W reless
conmuPRSFHEfEcAs AL traggmitigpg t%%éﬁr@e%wa@n% Paffffienge measure to
Wheh&iddysal d determnation is communicated in said
nmessage as a single bit value and said confidence
nmeasure is communicated as a nultibit value. 32. A

bl ' nbodyi n t ) t.abl e.
e LG R R G S DT RN S San Signal
et hoghtRrthsl8&einfin@ichyis Lh@MniREH belh KidgMibitelAgSinglaiipekhether or
spectrum the nethod conprising: determ ning whether a

sotghabigndl of mteticstsvasidetmensdnend n sai d wi rel ess channe
spectr el erdi.nin onfidence neasur . .
cor r e R ER SRR BT RER s FER S Plenas yys ngludine o
tdhe csetbétr m nati on and confi dence neasure to anot her

devi ce. 33. The conputer readabl e nedium of claim 32,
wherein said signal of interest is a television

§6 9N all"h%%(\@ﬁ\%eﬁ}& gteclﬂgllt A& wh%?etutl/\%{e}(ti Héteﬁﬁiﬁgédﬂ Mdﬁé%nﬁﬁetﬁcg lrneasure

single al'ue i ndicating er or not the sig
afe contnamésitedias Mesarcniiraepparand calerieinghe confi dence
nmeasure is transmtted as a confidence value inclu in% :
at | eHSPSagRECT OB NCH zor&?%rﬂ{”é% Sqid qiysHee PREGTUF IgFmmeg said
ghinMtdd stopgfei n sai d determ nation and confidence
nmeasure are comruni cated in a nmessage, the nethod
f ur t hehercongrd Bamgittgenemacimiarsaiitovre s sageesp commungations
Bﬁgforning said transmtting step; and wherein

nsmtting the determ nation and confidence neasure
includes: transmitting said nmessage over a wreless
conmuni cations link. 35. A device including a , o
pt.ocedbonprasies ofulam 2% wherrin eiid deficrmigaiercis communicated in said

hl%?gaggg&l Si lrc(%ti hv%?uefa il sgl%ecoi ﬁdglcéﬁeta 1S iipgolnﬁg{lﬁgated as a multi-
wreress C %nne spectrum P e ne oducorrprl S ng.
bit value.

32. A computer readable medium embodying computer executable instructions for
controlling a device to implement a method for use in a system including wireless
channel spectrum, the method comprising:

determining whether a signal of interest is present in said wireless channel
spectrum,

determining a confidence measure corresponding to the determination; and

transmitting the determination and confidence measure to another device.

33.  The computer readable medium of claim 32, wherein said signal of interest is a
television signal;

where the determination is transmitted as a single bit value indicating whether or
not the signal of interest was determined; and

where the confidence measure is transmitted as a confidence value including at

least one bit.



determ ning whether a signal of interest is present in
said wireless channel spectrum determning a

wa@eomBiogient e nmeasure correspondi ng to the det er PCTEE20081050325

and transmtting the determ nation and confi dence

measure to another device. 3631 The device of claim 35,

wherein said signal of interest is a television

signal; where the determination is transmtted as a

§Jl ngl ?h@ ESmyRbLRad gl ﬁl@&lhﬂlgof"gthﬁl@r w‘%reﬂ%al& H&eﬁ'ﬂuﬁﬁ?&n and
i nterest was determ ned; and whére the confidence

mizfsi@n@ ingastircans momtredicatedan onssagentbe metadefuither qodlpnnglng

t | t bit. 37. The d f
o o Bteat e AR e i R BB sl e YR G0

COMURheRteeardshitdin @I&minRn MY beshidddtd Rhsure includes:
conprising: generafing said message prior to

per f or m ngtraesgttingsakimessigepvst @ prirckassl coinapaications link.
transmtting the determ nation and confi dence neasure
includes: transmtting said nessage over a wreless
8D MUAI datdeandudihf K pradBssoAcorEiduedd ofcoptirewaldi diice to implement a
i nformati on which can be used to determne if a
WictheddasuserinAnBttes prededingivitslesy ehanagl seeqtaym.aemethrd
ﬁg)ﬁqln onprising: nmeasuring the field strength of a
Sig interest in said wrel ess channel spectrum
gener dcttenmgnmgmd&ﬁ;hﬂr adidnabbitinstaseingiréscuainueidfwiostedsivhannel
neasured field strength of the signal of interest;
SHeGt P Ensmi tting the neasured field strength val ue

i ndi Céétbr@lﬁnfn%ed dE%ﬁﬁéHc%%éakﬁ‘e%%ip%ﬁ&hg t&fhetd%‘?erﬁhﬁﬂéﬁ and
of interest. he net hod claim rth

conpr trgmsngttlntgrthm detetnihatgonvdndivosadance n@laﬁilrs tqr mm@tdn device.
value an indication of the reliability of the neasured
field strength value. 40. The nethod of clai m 39,

vher eThe IBASHGH dignt 35 “fmeﬁéudsaﬁa KigRAILIT itbrest i§ b §81&VisiBh signal;
i nterest includes: |) performng nultiple field

str en@ﬂlhrerfb%\ém@mﬁtosl iptraganigfed pymainglefoit vlusriadicatgigawhether or
?tthg?gﬁ;ﬁr If? src@NGad dolerS6 &%r?{d ng said nmeasured field

ren rom sal I'ple
where the confidence measure is transmitted as a confidence value including at

least one bit.

37. The device of claim 35, wherein said determination and confidence measure are
communicated in a message, the method further comprising:
generating said message prior to performing said transmitting step; and
wherein transmitting the determination and confidence measure includes:

transmitting said message over a wireless communications link.

38. A method of providing information which can be used to determine if a wireless
channel spectrum is available for use, the method comprising:

measuring the field strength of a signal of interest in said wireless channel
spectrum,

generating a measured field strength value from the measured field strength of

the signal of interest; and



measurenents. 41. The nmethod of claim 40, wherein said
indication of the reliability of the neasured field
wa@reosfgi2h3 i ncl udes: one of: a variance and a SPENUS2008/050325
deviation of the field strength neasurenent. 42. An
apparatus for providing infor¥ation which can be used

to determ.ne i re channel spectrum.i
avai | SBPETEE t @eastuﬁ@ %‘d% aeelfs VelBapidiceting thengasired field
§£{gﬁggnhgggﬁa £RBlsfrodul e for measuring the field

strength of “said signal of interest; a neasured field
strength val ue generati on nodul e for generating a

asu eId S t alue fromthe nmeasured field

T engﬁﬁmg hofjpf C Lall ﬁg R%%et MEENE and a transmitter
for t fr@ﬁb@ﬂlttfn%‘vﬁﬁl §a|i‘d3ﬁ816@&b|ﬁ$lﬂ vhiu@lafl iifdiER188 ol theatibility of the
i ndicatin e neasured field strength of the signa
ofcajuseceiielg stremh vathe apparatus of clai m 42, further
conprising: a reliability indicator generation nodul e
for generating a reliability indicator value
4odi cahe p@tHodeferlimab) ity of the generated field
strength val ue. 44. The apparatus of claim 43, wherein
sai d PhelcH Wessurge fherfishd sirawene! numal ef Inerevimiqlydssed
to: pef
caid 9 ggrfqrmﬂrgtﬂne ti }efe fgetqh gt\llre Ig&ﬁﬂﬁ%%éé%%ﬁ?%ﬂﬁd '§1%na(1) of interest
genartahepsaiddameasur ed fleld strength value from said
multiple neasure nts. he appar at s of . cl aj m 44,
wher eMhEQETANEaR I, aBetuEsH o e Vijen Epmiskm
grrskah&ssone of : i) a variance and ii) a standard
deviation fromsaid nultiple field strength
neasurenents 46. An apparatus for providing

for t|o C used deter

il of 28 ol msrlenan, Pt Potid BurRuFLoBF rpantiny pine
AR &t ﬂad SREMIth Sich@es:fnglod StarRAGE dhdEasiiafIBREatiBAITShe field
for measuring the field strength of said signal of
ptrangthemeasurmza®é f or generating a nmeasured field
strength value fromthe neasured field strength of the
signal of interest; and
42.  An apparatus for providing information which can be used to determine if a

wireless channel spectrum is available for use, the apparatus comprising:

a field strength measurement module for measuring the field strength of said
signal of interest;

a measured field strength value generation module for generating a measured
field strength value from the measured field strength of the signal of interest; and

a transmitter for transmitting the measured field strength value indicating the

measured field strength of the signal of interest.

43. The apparatus of claim 42, further comprising:
a reliability indicator generation module for generating a reliability indicator

value indicating the reliability of the generated field strength value.

44. The apparatus of claim 43,

wherein said field strength measurement module is configured to:



transmtter neans for transmtting the neasured field
strength val ue indicating the neasured field strength
wo@Rooslogs283 gnal of interest. 47. The apparat us PET/TEZN0$050325
46, further conprising: neans for generating a
reliability indicator value ifdicating the reliability

of the generated fjeld_strength val ue. 48. The . .
appar at us Bem it il av e %ﬁwr?m@}tw%wﬁﬁg% of interest
FRRURIBRod BANS is configured to: performmultiple
field strength neasurenents of said signal of interest
over a ti neerpeate sadd racrdugd detdstengti dilurefasused riulepld
strength value fromsaid nultiple neasurenents. 49. A
%Wﬁ%@?ﬁt?eadabl e nedi um enbodyi ng conputer execut abl e
instructions for controlling a device to inplenent a

met hod of providing informati on which can be used to

fidt er Wheiapnarates off dameds vdigeoin sdid spliability mdicatangang¢ratioremodule
for e. the.meth conpki sing: asuri the figl
s taneat T TShIAR SR kPPl TBARG) B B BUER: few
sthangfieme sfpegstidny generating a nmeasured field strength
value fromthe neasured field strength of the signal

of interest; and transmtting the neasured field
34" ERandp At oY Bl 1ok GRRRKATEN by 18 SHEEHRO o
wixdlcsselahndlspeatrud®is avhidabde fortuke tiedppachtdsurontpeising:

conpri.ses: transmtting with said fi.el ngt h val ue .
an | nlFISARPRHH GreapemP S e |f<?rtryeaéfmlegqgw%if§ﬁ?e@§thf?Jémﬂi signal
st hepadh value. 51. The conputer readabl e medi um of

cl ai m 50, wherein neasuring the field strength of a

si gnaeats fongereesingiarotasded:ficld stpmgfhovatienigormihe inphsared field

field strengt surenents of said signal of interest
6%gghoﬁtpﬁ§1%ﬁ%r°|?egg?re tnan(ri ) generating said measured
fiel dusdsngnatfcangliserdns@misaiid mddstitca fRITRARE MY B dicating

the measured field strength of the signal of interest.

47. The apparatus of claim 46, further comprising:
means for generating a reliability indicator value indicating the reliability of the

generated field strength value.

48. The apparatus of claim 46, wherein said field strength measurement means is
configured to:

perform multiple field strength measurements of said signal of interest
over a time period; and

generate said measured field strength value from said multiple

measurements.

49. A computer readable medium embodying computer executable instructions for

controlling a device to implement a method of providing information which can be used

to determine if a wireless channel spectrum is available for use, the method comprising:
measuring the field strength of a signal of interest in said wireless channel

spectrum,



52. A device including a processor configured to
control said device to inplenent a nethod of providing
w0 ndosfosaid on whi ch can be used to determ ne ifPEI/US2008/050325
Wi rel ess channel spectrumis avail able for use, the
met hod conprising: neasuring Yhe field strength of a

signal of jnterest i id wireless channel spectrum
gener &H1FYN8 RSt dic ety ‘faé‘f?‘gé‘?m\?%ﬂ Reaspr el atrength of

fRAHALEF ihictld o3lirength of the signal of interest; and
transmtting the neasured field strength val ue

i ndi caansnyttingehereaswralfiifli strehgth vangindicafing He mé¢agmad ficld
of interest. 53...The device of claimb52, wherein the
REPROLOT G tRes SEOMEMsos: transm tting with said field
strength value an indication of the reliability of the
measured field strength value. 54. The device of claim
58, whbe evmputenrsadabigmediansofelaimstos aihgrein b naethodyeher
anhﬂ% rest includes:i) performng nmultiple field
s?r%ng h nmeasurenments of said signal of interest over

a ti neapeiittog; wigihehid fijldgesgitAtvhing af adicdtidasdtedchidglis of the
strength value fromsaid nultiple neasurenents. 55. A
sty Figd stigngth Malge.syst em i ncl udi ng wirel ess channe
spectrum the nmethod conprising: receiving a contro
nmessage; nodi fying one or both of: i) a sensing

b echnTheieorupeer teadapbnacdum & cddigndl, witesumenmnhg tisefield

in determ.ning.the presence of said signal and ii) a
?tmnéﬁh‘bqrapsl%@égf}nﬁerﬁ‘gﬂ@#ﬁi ng the presence of said
si gnalypctBrRne MHaRe FieW dthnbMenERGRMERHR TN s®nal of interest over

message; and getern1n|ng whét her a signal in said
atinelpesisdicdndnnel spectrumis present after said

T ) el ob B s TR e Gl TSR
medeahads i n said nessage to nmake a signal neasurenent

used in said step of determ ning whether a signal in a
gi ven channel of a

52. A device including a processor configured to control said device to implement a
method of providing information which can be used to determine if a wireless channel
spectrum is available for use, the method comprising:

measuring the field strength of a signal of interest in said wireless channel
spectrum,

generating a measured field strength value from the measured field strength of
the signal of interest; and

transmitting the measured field strength value indicating the measured field

strength of the signal of interest.

53. The device of claim 52, wherein the method further comprises:
transmitting with said field strength value an indication of the reliability of the

measured field strength value.

54.  The device of claim 53, wherein measuring the field strength of a signal of

interest includes:



spectrumis present. 57. The method of claimb56,
wherein said sensing technique is a sensing techni que
WO nooslogs2g3 oup of sensing techni ques i ncl udi ng: PENERLYYS/050325
detection, ATSC Pil ot Power Detection, ATSC PN
Sequence Detection, and ATSC ¥ | ot Spectrum Anal ysis

Det ecti on, 58. .ap tus for use in a system .

i ncl uaimbfomngréﬂ%&e ﬁ%[fﬁ%{engt&ée%%wmepﬁé)f i sigpal of interest over
G BARMesib@%inda receiver for receiving a contro

nmessage; a configuration nodule used to nodify one or

bot h 0J genelatiagsedsinagsurakivid quengtis ealue bogenasl mukipke

S|?nal asurenent used in determ ning the presence of
DAMY"SPYh&l and ii) a threshold used in deternining
the presence of said signal, in accordance with the
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57.  The method of claim 56, wherein said sensing technique is a sensing technique
in the group of sensing techniques including: energy detection, ATSC Pilot Power
Detection, ATSC PN Sequence Detection, and ATSC Pilot Spectrum Analysis

Detection.

58.  An apparatus for use in a system including wireless channel spectrum, the
method comprising:

a receiver for receiving a control message;

a configuration module used to modify one or both of: i) a sensing technique
used to generate a signal measurement used in determining the presence of said signal
and ii) a threshold used in determining the presence of said signal, in accordance with
the received control message; and

a determination module for determining whether a signal in said wireless

channel spectrum is present after said modifying is performed.
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61. The apparatus of claim 60, wherein said configuration means modify a sensing
technique by controlling sensor means included in said apparatus to implement a
sensing technique indicated by said control message; and

wherein said sensor means includes a sensor which implements one or more
sensing techniques in the group of sensing techniques including: energy detection,
ATSC Pilot Power Detection, ATSC PN Sequence Detection, and ATSC Pilot Spectrum

Analysis Detection.

62. A computer readable medium embodying computer executable instructions for
controlling a device to implement a method for use in a system including wireless
channel spectrum, the method comprising:

receiving a control message;

modifying one or both of: 1) a sensing technique used to generate a signal

measurement used in determining the presence of said signal and ii) a threshold used in
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receiving a control message;

modifying one or both of: 1) a sensing technique used to generate a signal
measurement used in determining the presence of said signal and ii) a threshold used in
determining the presence of said signal, in accordance with the received control
message; and

determining whether a signal in said wireless channel spectrum is present after

said modifying is performed.

66.  The device of claim 65, wherein the method further comprises:
using a sensing technique indicated in said message to make a signal
measurement used in said step of determining whether a signal in a given channel of a

spectrum is present.

67.  The device of claim 66, wherein said sensing technique is a sensing technique in

the group of sensing techniques including: energy detection, ATSC Pilot Power
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The met hod of claim68, further conprising:

transmtting a control nessage to control a device
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estimation error associated with each of the field strength measurements to determine
whether one or more channels of the spectrum including interfering licensed

transmission.

73.  The method of claim 68, further comprising determining whether to update local
decision criteria for one or more transmitters of the plurality of decisions, and
transmitting a control message to update the local decision criteria, when it is

determined that it should be updated.

74. The method of claim 73, wherein determining whether to update local decision
criteria for one or more transmitters comprises:
determining to update in response to an increase in the number of devices

providing decisions over a number of devices previously providing decisions.
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further conprising: a transmtter for transmiting
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recei WarappRans fdrlctdcBEL N preseacdd il Rdcntdd ©insA@Bioni s@isl in

with respect to the presence of a signal of interest

wirclehechannel seeerusheemnlisiagect rum and processi ng means

\fAﬁr pg?ec% %f A Ile&I 1911nI typh(l)rfahé:I o%ld%&g%ﬁ gthqgsgg&gbnhe
et her t € Wreless c Rél truminc es sal

pies@ies @€ a kiganisdfisteicdnin tBéBwurmas ﬁﬁﬁﬁél&pmru@rf aall ai m 87,
wherei n said processing neans .includes: decisio
combi APFRCHETEodYe frgnpsestingthe nhyralitn g tdycwnmed%@rfmne

AREhSE @BSvifNEs channel spectrum includes said licensed transmission.

79.  The apparatus of claim 78, wherein said processing module includes:
a decision combining module for combining a plurality of one bit decisions and

confidence information associated with each of the plurality of one bit decisions.

80. The apparatus of claim 78, wherein said processing module includes:
a field strength combining module for combining a plurality of field strength

measurements used to make said determination.

81. The apparatus of claim 80, wherein said processing comprises combining an
estimation error associated with each of the field strength measurements to determine
whether one or more channels of the spectrum including interfering licensed

transmission.
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86. The apparatus of claim 85, further comprising:

a transmitter for transmitting generated control messages.

87. An apparatus for detecting the presence of a licensed transmission signal in
wireless channel spectrum comprising:

receiver means for receiving a plurality of decisions with respect to the presence
of a signal of interest in the wireless channel spectrum; and

processing means for processing the plurality of decisions to determine whether

the wireless channel spectrum includes said licensed transmission.
88.  The apparatus of claim 87, wherein said processing means includes:
decision combining means for combining a plurality of one bit decisions and

confidence information associated with each of the plurality of one bit decisions.

89. The apparatus of claim 87, wherein said processing means includes:
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field strength combining means for combining a plurality of field strength

measurements used to make said determination.

90. A computer readable medium embodying computer executable instructions for
controlling a device to implement a method of detecting the presence of a licensed
transmission signal in wireless channel spectrum, the method comprising:

receiving a plurality of decisions with respect to the presence of a signal of
interest in a spectrum; and

processing the plurality of decisions to determine whether the wireless channel

spectrum includes said licensed transmission.

91. The computer readable medium of claim 90, where said processing includes

combining said decisions using an ORing operation.

92. The computer readable medium of claim 90, wherein said processing comprises:
combining a plurality of one bit decisions and confidence information associated with

cach of the plurality of one bit decisions.

93. A device including a processor configured to control said device to implement a
method of detecting the presence of a licensed transmission signal in wireless channel
spectrum, the method comprising:

receiving a plurality of decisions with respect to the presence of a signal of
interest in a spectrum; and

processing the plurality of decisions to determine whether the wireless channel

spectrum includes said licensed transmission.

94. The device of claim 93, where said processing includes combining said

decisions using an ORing operation.

95.  The device of claim 93, wherein said processing comprises:
combining a plurality of one bit decisions and confidence information associated with

cach of the plurality of one bit decisions.



