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WO 2007/ 125167PCT/ F12007/ 050222 1 Si gnal Detection in
Mul ticarrier Communication System Field The invention
rel ates generally to signal processing carried out in

w@zb@ﬂhﬁd eceiver and particularly to si gnal Rﬂéﬁ?ﬁfﬂh‘n@sﬂzzz

In a radi o receiver capablg of 5 receiving an
processing signals transmtted according to a
nmul ticarrier data transm ssion schenme. Background

&ighhtﬁétb@tidiﬂﬁ MufEgHASH ﬁﬁﬁﬁﬁ?&afl §%‘E@m
W

ely studied and, to sone gree
El @\Espeed W rel ess data transm ssion to schemes
e? en two i ndependent commruni cation devi ces or

wi rel essy Heeih@@ﬂmmrélaﬁé‘é b@ﬁ‘er‘éﬂfi&ﬁ@nal%ﬂ&& é&ﬁé& 'o‘ﬁf ina

BRI SRAT e BRBRHESVEP staselfettian pidsadiny apable of
BERVING. andh pragessibgraigrals spssmitted amwoeding tolal mutticatridr slata

REsrhi¥sibs abhambransmtted in parallel on a plurality
of subcarriers. In order to enable data 15

%%mﬁ%l on between a transmtter and a receiver,

ecelrver nmust be able to detect a given
synchr oniultidangar @ataptrércgmnss:eﬁ alchbma8 HEviet Sébrpwldéh? studied

t or, pilot sjgna
IEIBIRIhE aeqMiC SYBRPRAIMS Alohibed JiréiShs, Hath draminission
whemeshbetwesnytve mdﬁ@eadeat vemynuningtipovasvidesy el iatwireless
tbl@@omgﬁﬁ'hdéﬂrbn EEm ?ad'SL?fgf tr{%x'}‘]t%ﬁfvne?" @éﬁ%l trr%ﬁglrﬁ%t&floﬂnschemes
RS O srate, Arflooblah Eredinen ivisiom, Mu ke ring (OFDM)
Sﬂhgﬁ@l lrtecmlultleamem aystatisy sev@raledata symbols arel Nypically
t@?@%ﬁé@ﬁrﬁﬁﬁraﬂél Bﬂaé ﬁgtdfoghb%géfzﬁpg I?xaf)lrdle?ggfeﬁatble data

either ti onmal n

tr%‘sﬂ}?ﬁ’%ge QSHS%H é’l’raé‘ldé [5G, the eceiveicaust be able
tg |®tm:lt argmm*e&sm:ﬁrdrﬂzaﬁdmtcﬁqjslbt) slgnitftﬁarfslngﬂ@di bSiQﬁ@ %h@:ﬂlﬁer

i
5 SR T R AT ot 4 e i
I‘T’% l@‘l‘}%lma)bﬁrl’" veal Bmerwiowmowlewat themraceiver.
Tmuepeaml eﬂ‘ cmusg@nbv d&rechitit @ktidbdcyis! 'n%e@é@f e dHtéocting

3“?*4%?‘15%*%%&%"%/@& "blef 575 S i Bbigpier s
rRERIVERH @lég'i@dio ®egivel. the two signals have enough

correl afn OFDM @s@nﬁsﬂ%ghaﬁ SR QI r?)%g lﬁ) Cé{)}ase & ReSiher

on
f*%§$°ﬁ "g%TfECS’ 3' %uﬁg‘feggg@%ﬂﬁ%ﬁ%&n ‘%/éb’ﬁ'@a@f haged on
coeglatior of girgneiledisignah ptduesséofat deabetion. $hecsgridi&letection
pﬁé&éﬁg}@tméy‘ b\éa'bHﬁd I pACUSaLRY. Tih OBk YHal SHIBLERR. the
au o\éloprgla%on properties of the received signal, particularly the correlation
properties caused by the use of a cyclic prefix, are typically employed. In pilot
assisted signal detection, the received signal is correlated with a known signal
and if the two signals have enough correlation, the signal is determined to
have been detected.

The signal detection is usually based on comparison of a
calculated correlation value of the received signal with a threshold value.
Since the correlation value is calculated from signal samples having given
reception power levels, the correlation value is affected by the reception
power of the received signal. Therefore, the threshold value must be

calculated by taking into account the reception power of the received signal.
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reception power |evels, the correlation value is
affected by the reception 35 power of the received
signal. Therefore, the thresggld val ue nust be

cal cul ated by taking into acdount the reception power
of the received signal. 2 In practice, the threshold
val ue has to be cal cul ated for every signal det ecti on

E{ 8{%&35{3 ﬁt&e&ﬁ@shpﬂﬁga ﬁ@sgg%a@g@%t% for qg/gaf gignal detection
gﬁimidumg ﬂasrmcr@s@et thehameughall sigia cpriosesgingcatyr éus, the
PR Bl uBHERe et B PAEL O BRI e

for signal detection in a radio receiver.

Beief desagjptionzof thepsyentipnt he i nvention, there is
provi ded-g, s ﬂﬁé?tﬁoogttﬁcu ﬂgé"ﬁat ?8Q o Br@wa@%bﬂrrng{oved solution

recglver gcerving a
faadiignat dgtesition tim arraﬂmrnﬁ:ager he received first radio

signal i ﬂ&@or?:nfgr &)qaﬁ%%pe&po%@hoe ,QREIR ?f%%rdefd' & signal

one or nore uenc onents o e trans

fletestion mtboémgr@aradl@ iﬁ%fﬁ@w Jb@dﬂﬁth?& EOMpEERR FRGPIVING a first

BRI é’igﬁﬁprtl%%%fﬁrﬁﬁh@rth@f rei‘:eﬁﬂe@nﬁisﬂ 2l esfigradl ke a frequency
el ected one or frequemr:%P onents,

ST 2 PG OheSPrtRces O LG SoMppngnts of the
trhﬁsfsrrgeal firsicabdio afigndle theramt wbtammg)r andrezgjuency domain

eqpi 3 %? C?E‘p$ %g&ié:' i@”p%%d {(ﬁfl@ ; T&?e&fsor?é %'?%Sre frequency

I on va ue descr
sdbmpbaentsy cogeladiog thleefrsqgemv Hoowire depresentationl et thal signal

R)%Eté?{ ameesélé%ﬂe&?é/ of PRRENFEY Lﬁar%dcotrﬁﬁoﬁ&ft@ A & reference

estrmating a reception r val ue or,th

§lggab|th¢r@bmpé@ﬂléﬁln@ ReCorEleiano Rl & esernpES T @atué??éveen the

§i@ﬁﬁpﬁﬁzﬁle§j a@@ﬂm@tae%dt@@ @&@plm@mr@@tén@ &dsmrmhams and the
rrel ati.on val ue

ti |
CleeP g BriT5atHn e e BT BowRE vARE tor dfe i foated at
iecddiectet mesorgnete frequéresy aimpdresrds) (ﬁiclddtm@a CtHCISIon metric

ﬂgﬁt“ Qférf%g}éi%} d%n\(fﬁpg%gﬁlgtbﬁ rbde |oq1€§6\xr§|dl{%g@{‘%bd BFtermm!ng on

theebasrssofpthe\ﬂd@reaioa metfico Whﬂib@l\/ﬁ‘re sighal foggited at the ‘'selected
bR& ?)k Widre ?@H&bhéﬁ Sofh p%ﬁ@ﬁ}énib Q-ﬁﬁéé?r'éd' sﬂéﬁélfcﬂ%me

Gni t. “TBCTBES & RGOt @sBect O duminitied. faste i provided a
FERRE| ieReiveRr Thgh ridie sy eainprises N4 ecdmerunicatfonr $terface
cor‘1jfl igured to receive radio signals, and a processing unit. The processing unit
is configured to receive, through the communication interface, a first radio
signal, transform the received first radio signal into a frequency domain, select
specific one or more frequency components of the transformed first radio
signal, thereby obtaining a frequency domain representation of a signal
located at the selected one or more frequency components, correlate the
frequency domain representation of the signal located at the selected one or
more frequency components with a reference signal, thereby producing a
correlation value describing similarity between the signal located at the
selected one or more frequency components and the reference signal,
estimate a reception power value for the signal located at the selected one or
more frequency components, calculate a decision metfric from the correlation
value and the reception power value, and determine, on the basis of the
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signal, transformthe received first radi o signa

into a frequency domain, select specific one or nore
frequency conmponents of the transformed first radio
signal, thereby obtaining a frequency domain
representation of a signal |dcated at the sel ected
one or nore frequency conponents, correlate the 30
frequency domai n representation of the signal Iocated

at the selected one or nore fre ncy .co
deeisipar B1RtEc. swhRHIer theepighgl é?%?g%‘g ytfﬁ g[é&i(’g?ci\tqr@n or more
nggg'?é t p&héiﬁs% Hldlearrecﬂ)énd@@t weﬁcbiséhe si gnal

ect one 0 uen
comonermecalino: e Shaier oech bRl nveEfibiners is provided a
rrbipt fepninedvier usel meaf wircleks -rgmahucbboatreaiwa:rktlibe mobile

e*rﬁrgﬁtll ec?)gﬂgr:esggc? ?gdigorreg?ifvéie %W?ﬁ QB‘W@E&U{;% first radio signal,

S on ne e correlat |on
trahsferranthet heceieed pirsbmagiowsignahiinte, aafiaqdne; gofin, select

r”? c*ﬁ%cbls nBrel ﬁ@ %P%bﬁiﬂéﬂeﬂ%t bf ¢he WRRihmdd @irst radio

@@ﬁgbnm@%} iAot o Jes oS ey TS SRGEH oY signa
t‘é‘éﬁﬁércg 'aﬂgh% Ose@étﬂébe@n@waﬂbr@ffrdqhencyl\oempmnt:t heoreelate the
vided a nobi |
kenfenmedenan FerserIetanar fupptaebial ALt S6858d one or
]gmm[fraﬂgamyraﬂnponmielwéln z safdrenoee gignal,r heselye producing a
i rst,.rad] i ,
P%Qﬁélgt‘é i nécilyé %%@clr!buﬁ Zé?ra’lelglgg g@ﬁvée‘?f?f;%eggﬁéf %catt?d at the
selectad opee Ofrmc?[@nfcﬁquoﬁ@mp@nﬁﬂtst ST tmﬁusrﬁ&rﬁ@ae “signal,

gétr imbtd 295 Foﬁrk%wert VinE R tﬂ@ts%![;rfﬁl ecaled e 8WeBEKCted one or

omal n repr sentatlon of a sl |l ocate

BTG IRUIeDRS COMARSIeES, CElHRIE A eﬁlﬁ@ﬁ‘e'nﬁg' kg fhesgaelation
Vaeelind rtﬁéu@eémmorwwerrﬁnuesend adétermiok, tdmettss draals of the

I fed at .th d

BB Re LT BACD ol SREE! JpeiiaD -t HEF Ssied e gp more
fr_eqoemcy esmpaonardk ik adiesoedisignal of nbisarity bet ween t he

si gnal &%ragqak QHS h! te%g oPrﬂ%? ‘ﬂ‘fve’ﬁ?ibﬁ ftﬁé?ﬁuigr}ﬁ')éwded a

conponen S an e re ere e Si estinate a
rastie peceiver CABPTIEHIL aNeais fqﬁéegelgwa a fiesd 4eeie signglpgeans for

fahsohethgPhe reteived first radio signal into a frequency domain; means for
selecting specific one or more frequency components of the transformed first
radio signal, thereby obtaining a fréquency domain representation of a signal
located at the selected one or more frequency components; means for
correlating the frequency domain representation of the signal located at the
selected one or more frequency components with a reference signal, thereby
producing a correlation value describing similarity between the signal located
at the selected one or more frequency componen’ts and the reference signal,
means for estimating a reception power value for the signal located at the
selected one or more frequency components; means for calculating a decision
metric from the correlation value and the reception power value; and means
for determining, on the basis of the decision metric, whether the signal located
at the selected one or more frequency components is a desired signal or
noise.

According fo another aspect of the invention, there is provided a
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15 nore frequency conponents, calculate a decision
metric fromthe correlation value and the reception
power val ue, and deternmi ne, on the basis of the
decision netric, whether the signal |located at the
sel ected one or nore frequency onents is a
desired signal or noise. According to another aspect
of the invention, there is provided a 20 radio

receiver nea s for V|n
AP WeE PERRAT HSHHRTog AR Dl bY o Bpliel épd encoding
&l écﬁﬁput@dlmogﬂma:bf instractorfsr &Iruem@gljtmmgrml compatensprocess for

SEneh e BRIGETE A T Trefle e QloGHsF MomERER BB a fis
cxtuficai sig ed, drahsba{umg:)theldlmewedefmsés‘édtﬂaﬁgﬂa' dﬂtha frequency
36&5?“ E?I%@fn‘lf@ %5 (%I (%Eé r‘éanré»?fueﬁﬁg(ecéfr%%ﬁféy of the

nponen correl atlng t he $gﬁen0éy
U@hﬁ‘pﬁne@pf esd e RGP cﬁlgnﬁ* ttherediyg rifit aqnmgat@d rgQUERRY domain
R8N JIBHA Iﬁéﬁ@deﬁpm§@mtcﬁ1@/\m tmere frequency

anaEnetasc PPRP Y T PHvS ol aaih F Capgisaph St the signal

loeagidest thie $é13ctedl @ ed nwre fnerquamcig donepprendy with a reference
nL.s. an

SERRRSGO ARSI, BSLTSIER SABEBporBR Sy ponvcen o

bigoal edatad ahthsGekutet og onewe fmﬁtearronfe@fama@yents and the

F@%ﬁ@%%@'\ ?f’rﬁatflr‘iﬁ a%béﬂﬂlﬁ bBQeﬁvQI‘E@' R e BRfrfal focated at
orrélation val ué and the reception

{hat srlectad @NREH I TEORLICGRNGY RAMPRNENSH GaeIBYY B docisiopmetric
ﬁLSfH HleQUdriERAtidrCvalké @nﬂ&he&é@e;ﬁl@f@iwé@@ﬂ@dam déteemining, on

ﬁ.@sggé gd qlo & é?ecar}ghgpgﬁ %&gvﬁ%rf@{épg@ﬁgf E)r?g?%cg at the selected

asp et inaré fitdgeenoy eotriponentshis medesredragnalen r@ise3a
conput erTIie%1 ggfgﬁgég'rﬁ% gpéc{{l)élé’ Q?U&%\ H@é%@@?' Fh&Yn\@ntion may

conput er

enalleua trobust ﬂe’iGCéQECth Bn@gaalctf\%d”t@r bpepclearsmigied on given
sis0atiedet ection in a radio receiver. The process
conpri ses receiving a first radio signal,

transformng the received first radio S|gnal into a
frequency 5 domain, selecting specific one or nore
frequency components of the transformed first radio
signal, thereby obtaining a frequency domain
representation of a signal |located at the selected
one or nore frequency conmponents, correlating the
frequency domain representation of the signal |ocated
at the selected one or nore frequency conponents wth
a reference 10 signal, thereby producing a
correlation value describing simlarity between the
signal located at the selected one or nore frequency
conmponents and the reference signal, estimting a
reception power value for the signal |ocated at the
sel ected one or nore frequency conponents,
calculating a decision netric fromthe correl ation
val ue and the reception power value, and determ ning,
on 15 the basis of the decision netric, whether the
signal located at the selected one or nore frequency
conponents is a desired signal or noise.

The invention nay provi de several advantages. The

i nvention may enabl e a robust detection of a signa
that has been transmtted on given subcarriers

si mul taneously with anot her signal or other signals
transmtted on other subcarriers. Additionally, the

i nvention may enable sinplified signal detection
regardl ess of the reception power |evel of the signa
bei ng processed for detection. 5 List of draw ngs

In the follow ng, the invention will be described in
greater detail with reference to the enbodi nents and
t he acconpanyi ng draw ngs, in which
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Figure 1 illustrates a block diagramof an exenplary
comuni cation systemin which enbodi ments of the
invention may be 10 inplenented;4 Figure 2
illustrates an exanple of the frequency spectrumof a
mul ticarrier signal received in a radio receiver
according to an enbodi nent of the invention;

%@%?gﬁé’%&* Iwg{s r@{cﬂﬁ%ﬁ isgjhal d&ebﬁ@etri eiynaky tisedmoited ion other
. ceiver .according to j f .
subsaRBnAHaonaly. the ifve pgPdy eBfe, SPRfeE Fond oteotion
RehRésOf aherMeedptio jowdrhleveladi dhe eignalebeiagcpriogeaged for
é‘% anot her enbodi nent of the invention;

§oY¥'5 i1 1ustrates signal detection carried out in

the radio receiver according to still another
kisbofidnawingsf t he i nvention, and 20Figure 6 is a flow

di i L] ustrat | i | .
oy S bR P IR i ErIA RRp R BFster cetai v
ésrenteto te ehbedinaitaentishe accompanyingtdianiias: Ehwhich

Syst em 1008 ol lstiaibs  ATHHBCR | daGaiy s an opxemplary

L ) ; an. be
eppmusitatiop FyrteBoruwhich: earPedioesi Rly s '%V%Pg'&”l aay be
i BhfRt i on system such as Universal Mbile

el ecommuni cati gns, system (UMIS), W.rel.ess
Net vor K RIORNR, TEBEBR B8 Rg 91 Mehd CCuRnan seran of a
AYfticeFidraygres) Tecéised ima radidepestien accamding i aniesnbodiment of
%ev.l ce for exanple two nobil e phones comuni cating

SHRVRIHON: ot her wi rel essly. The communi cation system
may 30 ufigliezd illustnates signal detegtiom cerrigssaitsiithp radio receiver

RS Y e I

exani ne RigUEAMBIY ates sigpakdelgetion é’an%da‘I)H%:'éﬁBe radio receiver
é@&ﬁ%ﬁ‘@rtoja?@tﬁé? MbsdinRimp efliHesntentn;t he invention

gaP ad ie 0 al‘?iggéqeg gl}uTsEr%éer:%a gflgﬁa{ &&%‘PK% Péﬁ‘gesds&é@h%é Sadio' receiver
s640TdingTa st asotiiet enaipadinentof tie ineastion, @odi vi ng

f tion t ' ; gyl ecti
ot o BROLB S A A el s Rl Tioroces

according to an embodiment of the invention.

Description of embodiments

With reference to Figure 1, examine an example of a
communication system in which embodiments of the invention can be applied.
The communication system may be a mobile communication system, such as
Universal Mobile Telecommunications systém (UMTS), Wireless Local Area
Network (WLAN), etc. Alternatively, the communication system may comprise
two independent communication devices, for example two mobile phones
communicating with each other wirelessly. The communication system may
utilize a multicarrier data transmission scheme, such as Orthogonal
Frequency Division Multiplexing (OFDM).

With reference to Figure 1, examine an example of the structure of
a radio receiver 100 to which embodiments of the invention can be applied.
The radio receiver 100 in‘Figure 1 is a radio receiver 100 capable of wireless
communications and capable of at least receiving information transmitted
through a radio channel. The radio receiver 100 may be capable of receiving
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WO 2007/ 125167PCT/ FI 2007/ 050222 5 information
transmtted according to the OFDM techni que. The

radi o receiver 100 may, for exanple, be a personal

Wgs%w,ﬁsﬁqmmm cation or information-processi
evicé, such as a conputer s a PDA (Personal %5?%??%?’050222

Assistant), or a nobile termnal of a wreless
comuni cat i on system The radi o receiver 100 5 nay

ty t K h
q"“%ﬂ"ﬁﬁc”?“aﬁé R oo B TRE OB R, ki e oy eadimrapeiver
R0 makstor FORAPIe.0bey avmempnélunohm oemmunidation &t idformation-
rp@@c&:lSﬁEHg dejce) 8uah 68 BRUMHIttePa J@AS!’@&BF\Q%% Qleﬂésis%a t
dt stipta.
R b A
AN @se beetry elemidn of anprimenicatioroNBMIEalucAs a base station
Ioﬂt &' idbRe 108mhRInid-H6R] ¥#f§igq3h 'Hroﬁﬁaghc?&gi Irpgnﬁmt it edW

rgu h t hﬁ'@gadl o channe e communi ¢
FHr FARIR FIGEIVRT MEBEPR iBorPmANeEnt ohan @!ﬁ@'@ntoodewce
bellf!el otmf oufext rmtneoewérl@ﬂmlstgfnalé BMd YstbB&ssAtem according to

éﬁmm@,ﬂgbp{h ue stated above. The
comuni ¢ onel'ﬁ? "Og'ce 108 may be configured to

%L ocess é”?%deqfﬂ"@fnmﬂ FEMPoRes ragcrtmhmunloamm aitedace 108

greseiviiid e irformmatidine St drdmitiéd efHr é\‘i@ lob%hannei The
and I|f e recelve

ki e P i oot stceive

nfarg\aiian itsmse)i b¥ usimgoany dergimuaicafion m&cmiqlmdstatedoébove

Tioe r@ﬂﬁhumlﬂgtidmffﬂéﬂﬁéé Q'@Sshﬁ?r%détcohﬁ@rgg %UB}O%% *ceived

hRIFEES SiohS B et e |
' Pon PR CEQETE- The SeaUmY féaimn@terfage 108 may
%éomfmred iceﬁl@aarvmd aﬂmhfylmerrecemedmmmm sﬂgf%@%ﬁ Wi as

tb%dnvb%h‘éoﬁﬁéigq rl%ﬂ%]%tl&ﬁ’ dn OJC i2ls. Iﬂﬁc? r aﬁ]gtﬂaﬁ 8)4'%9 %ﬂéiltlon to

eive ng “uni
reonrigur 8""?%“0& SEERS, | HT%rquﬁ’tmwcﬁmeliﬂiedanr’tﬁﬁg may be
qom§gansairto rilrwan"utanfolrmbﬁcbrﬁ 8igAakABroulh tRAFddi€ Bharinelt he

processiThg Wl d Yoyl LAt 9 BELIOtm o 4

| t al Hﬁ% processi nrg .
g‘l‘ﬁegrt nigl 9?"6?@’!%0 tthe radip aptaivetet0fc Tha processing unit

Wan'ﬂay t bedconfiguret io0probanal mfoTrhst.dH %%éﬁ%&g #helgh the

bfindialth InTHEEER06 " bt dat ufe rposssBieonp 404 aman be
cantgipdt ler Pederautsligitaesignah processirich algerittmes @nl 061 feceived

irformatidrs i n bed e@sa;@nbsn Wit AR L5
*_ %%fn%t ed Cﬁrrcwa’y OT eCt'rA% i&“or&r eceC% ﬁéﬁ%ﬁ)ﬁé@al Cl”he
PIIEREY HElEpiG4 RentrRiemsnied: wight ardigial ovigma) processor
Providachuith anitableesafevere yerntreddetiosh BeaOnute redidiMble medium,
o QiithY 8bSdrklee Idif )/
| Stt or ge (féér wsr 5 negbé{lg{s%ﬁ?r £ IQI%P I;é:wg{ﬁ % glhppglpaﬁ{ﬁg Specific
HEY; er but al so specific paraneters necessary
tf%gi% the;ﬁéeecam raveiend 0DIaeP ARG oo ﬁ@éibqnéhs briit 106 for
addi rise a
Susegqﬁlfﬁt egraffibar{: :[%%’Oéggn 83’%9@?%‘%& nt"ﬁ’ tife, gregnory
typgc &g Srermory WiltRG maw ateve softvave mecmsaey for\tle operation of
thR0 R dZéd&Vé?Cﬂ'thélg@%ye@ﬁgzﬁa%aﬁeters necessary for the reception
and processing of radio signals.
The radio receiver 100 may additionally comprise a user interface
102 for interaction between the radio receiver and a user of the radio receiver
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100. The user interface 102 may include an input
devi ce such as a keyboard or a keypad, a display
devi ce, a m crophone and a | oudspeaker. The

woagdi2£68¢€ei ver 100 may have a conmuni cation PCT/RI2007/050222

connection with a radio trgnsmtter 110 conprising a
communi cation interface 114 and a 5 processing unit
112. The radio transmtter 110 nay have the

capahé ivs¥r inferfdN0D ha&"iﬁ&ﬁ@@tahqg%l A Qi D yﬂ(%yboard

technique, i,e, have the cap [Tty to transm
%Bmee' B7 Yy aea'seiémegicsnm@?mphme and a loudspegker.si gnal
det ect i ohhe gadie ezteier 100 rhag haad h@ohetehiveionl&hnection with

C < i n i f i nti. AR
gleg%ﬂrl(?. gl‘éégwsbmﬂ'tt% ;?(?“g%gﬁrﬁggmfo%t géﬁﬁ]gdaﬂz\éagoé lﬁger@_ce 19£ and a
Brf&eaing yniy (42, ih%sfaaw Eansmitter Jfi Ot may fhavguthec gapability to
transiinit infopnatiorrdaording & twoﬁﬁwgftgghgiggb,_ N@ir@:i}fe"{ﬁé/cgﬁability
- r .ecej ver ) IS we nown
Fﬁﬁgﬁéﬁgﬂdﬂlc%ﬂgerﬁﬁégﬁa} is anmulticarrier signal
that cor¥ftsesignal prletestion ycasfied ubatarin i thes radiot exceivent 100

deddreing b dn' @abefieRS of iﬂéﬁn‘l@ntﬁdrﬁﬁﬂi%deﬁﬁ@%ﬁ "I Rterence
riers may overlap, as Figure 2 illustrates.

%2@8@'%%?{% 0 the OFDM transm ssion technique, data is
transmt l@ltrepn? allpsiratesi ey cixasylleaof i thes fdeqiengy aiomain
fdpEddmyationl ofint OF BRI sighaidivan nﬁéyg;@{eﬁgﬁéd B the radio_receiver

m_tt on every subcarrier o e nultircarri
&‘%ﬁ%\sg‘?@ﬁk'b‘fw'bm e&ﬁdﬁ@éﬁf@'ﬁ‘b’ﬂ@mﬁfi!%asmulﬁ@arrseka@pabthat
ermpansya mihrﬁtgbohrspbearriev%c cemﬁ'rétfy at @iffdrent #bol_::@énc?&. The
5 K : r ' |
oy b eI ptle, BiePlos el MbHE & Flawp & dyprates.
é?‘%ﬁ%ﬂg iFuten@HHd teansmissian dechnigee.véata isntr@hgroitted2on a
plamsligubicsuticaeicss @furing anOIFDN [%Szfrib?r irﬁ&wsz x| 5§gh S may
e nal s \ .
& 6 B s oSG By ifarRE QR b pr only on
Jiye hrardars ofor example am@very, N€isghearrie2 Acsotdinptethedbtier
schby, tHeesubchRibr Bf R YheRicADick tﬁiﬂ}m%@n%n%& tealiokBted to a
£ 8 si gnal is.lo at subcarriers.
el I&gdfcczﬁr}%g?t T Fend HSBH siimbpbmiene. bt Fioves 2, the
sibgariess of theamultinarriss GRDMbeigast bsie dbedi giidatddheo three
digdi® 1S Vg $90 dignt | . for_ .
flgmnychr.oni g;f [ gnégugé%;agsgﬁgﬂééai%a %It g;%%'lé’geﬁsd?"ﬁ‘é'f‘9,°e”fer
SRUSHEER LT IF G T7naleRBLS2 o focalamhal subcarriers having center
f@ﬂne?trieﬂiaz 4z, Bnasd gBakndsignapiSi3oks 16cgeal at dubcares h‘éging
t ransm tier an
cRRRE radhdla; B3 ARTT, Sholr B BBER 3. i S5 mdibe o
ﬂ%ﬁﬁ?@nﬁ@_{‘éﬁ %‘ﬁ t’ﬁ_é'ot rEaesier t dP0 \heattempligmale  detpct afor
et 6 TN s ) Sy
ol RS, S c R LS8R <rit Btk s aloliperishio enadle
daffc rapspissionr ketweay a deingthitteryandh roreceivet,othet eceiver must
dawagm Ofly At trfﬁﬁsﬁalt;ﬁzﬂa'b EPQ{ t%t)sﬁﬁﬁéﬂ?lh\ﬁfhen a sﬁ;nai, y@f a
nance .of a,sign etect]l on schene nay be
L T C T L L i
reqsiver j aadivaiesf alhee pebeaduses Aefiaitak foBe data reception. Such
2R84 (/45 2 2 7 _that ot her
pgiia_gnlali s, &%g?ﬁg Iggén%&yé], Eas%geteoﬁk%&@ggﬁ%é@% signal, for
¥tEPPed si gnal (e.g. synchronization signal). In such
case, tThe petemascealf besipisl _de@eétbéﬁ@&ﬂ@ﬂziezrﬁay ®eldt®ermined
: 0l .ch, cayses
e SoRABR SN sofect KERal BRRIER: LIS B Ammeo bt
above, the signal 5 detection is typically based on
conpari son of correlation properties of the received
signal wth a threshold value. On the basis of that
conparison, the received signal is determned to be
either a desired signal or noise. The threshold val ue

shoul d be set such that the signal detector on one
hand is able to detect even weak signals but on the
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Figure 3 illustrates a signal detection schene
according to an 15 enbodi ment of the invention. A
radio signal is received in a radio receiver (for

Wg)ﬁaﬁﬁhﬁérf adi o receiver 100). The received qui 007/050222
na

signal may be a nmulticarrier OFDMradi o sig avi ng
the structure illustrated in Figure 2 or it may be
noi se. The radi o receiver 100 has no know edge of

bleadn AHeins LIABE othdr BERERT TBch B%le %%Eeﬁéé '?ietected as a
iy

Brace ure. The radi o receiver

GUERY O (i SYRshsARiEatien jsional). V\;é'r §uplhecase “the  receiver
atiemptsator syachOFDM &5 Um%ron@ﬁgﬁéll Bekyen €& hf}%ée%lch causes

§h|9é1@s§a t%&%ﬂﬁ‘lgtrhc c.relv(g: DMSSIT%;@?H% above the signal

a’ﬁl‘a{gﬁgﬁﬁ ingticall Ngh%ﬁr‘e%n vﬁeCQfgﬂ?a;rgogr ;fn edrrelgten \peoperties of the
teweived hsigmal avithea rtare;shotcheam@d@ﬁ thé%'s)éeéf tlaQPcbs%péhéoﬂ the
Féc%ﬁr%ﬂegan@"g_rﬂg&eﬁ% n gn{rjoeg)onv ?ag&iteglrt$ gﬁlgﬂa ?ogar?od:se The
&\ﬁ%ﬁ"@@i valug eioudd bessel swebrihatitiensignalNdetectov ent eme hand is
306. toTheteBi @véh ARELN %si:jr@.tss b @n H'%thiﬁi’er?érﬁ‘ﬁ{@a s false
824 SOUSEY Do O T LR e
(f,qr@mugtlmyal dompiexity i mesign| atstentionfalgdrithmein el reeiib rerdiver, a
Garipia! threB&%loF%mb%aE el 5s g8 %ﬁg%gg%f&r ér‘?gc%erg signal

al gori

Utl|lZIn ourier transt
rEGRRion R é’]ﬁ‘?ﬂ'ﬁd(%ﬂ"ﬁ“ PE%ent ati on of the received
rad| o sFigaé 3 dilusertes ed signan d%t&mlahw&ienﬁ?@a%@b@‘ng to an

é’r%od;?ﬁ%hpgf tﬁgllﬁ\%rﬁ;oﬂ’ Al 4AR s @ﬁ‘ai ?&? Siveglflrc\) t%ﬁr@ 88?\‘/@'{;1“”

frequen onent or su arr
(ﬁe & ‘?ié?ce“ﬂfé Wghbe reeeivgrbadio sigpabmely beoa enulticarrier
OFBRurmiky sipabaaenbStheSstRIAE! BGstiAsd F TRl % or it may be

r&?éee% Q'inuoTJ%?ﬁ%gP ?@@Wﬁngb ﬁg{%@ (@Qﬁ@fo tﬁ@ﬁa gd ktﬁ%wlt pgforms
& sgnal; qigtg@mpapr.chﬁ@rec diheyriadlp receiyac W00 mreedsses tise geulived
rQﬂloaslmdl@s if i{OR&le th@ehﬁfhbbﬁ&r WMté??njlzélgﬂE:&:r%{ g'lyetdaffé?ent

egﬁn ;t%%; ! car;ﬁ%rlag}l{gﬁ&g%;l\éﬁrg st be allocgted to different
SEQWFIQ%QBMLFF’ELWV 8igoaR MR Bidio sipedreteredd/ thrbigh an
a%@&?ﬁ%réﬂ Rk rﬁﬁioel‘étcgfvegqéoﬁf RS itehddE 4 frﬁoc?ﬂgqng%dzl conyested to

e
56 BB ala, v dheaoE TarASd sdin sicemblsrmreitamo-digial
convmrtad iler abaAdvcdtvertohc G00diTH VWigifitel radib0 sighepiiy e’!’hen
RS 538 88l Sl ks LR BAGR  rorer
trapfiopmes RAZ g yisr Brpdusingua Htgauspay sloarain repraseatetionl of, the
rdmeividd ftaelic agnQIUthfﬁowféﬂQl%rfsﬁﬁmf maJ WG l'JfUﬁl?ang a

st ESAkL 42*?0%# HGIBRG, conponent or - components
shoul d ifmm damraid eepresémntiaf of the received radio signal is
tHnfel i Bl stdbhPidr Sb@RAIr-304, which selects a signal on specific one or
more freduency components, or subcarriers, of the received radio signal. The
signal on specific one or more frequency components is selected for signal
detection. The subcarrier selector 304 may select, for exampie, those
frequency components known to contain subcarriers carrying a
synchronization signal or a pilot signal. Referring back to Figure 2, let us
assume that the radio receiver is attempting to detect a synchronization signal
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toFrom t he subcarrier selector 304, the signal S
| ocated at the selected frequency conponents is fed
to a correlator 308 and to a power estimator 306. The

wohsehalkeor 308 correlates the signal recei velghf,ﬁgdpmsﬂzzz

the subcarrier selector 304 with a reference signal
in order to calculate a correlation value. The
reference signal may be stored previously in the 15

'mm%c@ﬂa'fﬂglﬂo%gf s‘i.:BSﬁlrri%g' QeloBRF! %64 Js%%cté f tﬂe Sf %iyency

recel ved fromthe subcarrier sele
idths

gﬂ'g]pf)ﬂ%"tlse RfIRGh endeTy gAuerCieROA) 1, Bt ﬁnéoﬂpﬁﬂé bap
(:q:cespmudm)g st dsmownh OFOM rsebarrien beatWRItBACESdingly, the

S 0 A i S Wl

ieg select °§|3§ﬁdﬂ§y selaaidh@;nesmfreqwrmy components,

far@rxamlw&y b@dﬂt&nﬁ? bﬁpﬂ@@iﬂe@h&@&ke@uerﬁ o'%eln%s tIt shouid be
el ency_ domai n. r.e i on

eEi he re e?'ee\r,\téhdg% SI% Fa‘_g & &B?W@ng 3’3336}? HEgfuency

6‘2&189@%'1& & @@mnanisOrshmldeae: chiackedi £orstdn;eotldrt of the

sfmul-@hlmloﬂcg@ﬁ;that the radi o recei ver 100 has the
know edﬂff_ ¢ vefo lo gﬁ transmtted 25

synchr oni 24t i Q:% S§' GRATIET | feledor PPénihe figna Aloesiedaat) the
@@@ctﬁ@ffmgy siogrrainents is Feal tonr espsaidr BYSVanE fte rzmpower
&dtinddtof @@6' Tﬁéséomgfbrtﬁtﬁs cSﬁ'@Ea\ée%d %@ﬁgl rg'cfei?tou?ron}/ the

%&e Sl 0. receiver |
C@Er{ 'ﬁ?méé((ﬂ‘ﬁd Wit 3 Helerenes siasaby cprigodonaslontate
QOMtem'gelablb tTes pbizsencef signal ﬁmﬁlbée?to‘ie&f}ﬂ]evéﬁﬁ v in the
1 at i on

Apptihg s 40008 6B, 106 MR s rom o
%\?Pﬁﬁ”eﬁﬁﬁleé’@ré%ls(ﬁ) aRs thauraferenoe signakiscIR(M) betbreadB@ising
N{p=beo Of) danpslesndencarfeldtich V4lh8 InHPbhé tafli®ted according to
tﬁ?? !ﬁw eﬁ&s’tioﬁat or 306 estinmates the reception power

b g%t mcn t he subcarrier selector
304, i.e. the recég B nhf the si gnal S on the (1)

sel ected frequency coliponents f1, f4, and f7. The
Tﬂm/\@amg&seetmamtmr freqGenay doaia@trulsamléshef l‘s@h@ﬁi 80Bnd SR.

E\go 2007/ 1616@167‘ﬁl %TR{E%B%EF%%%’%@I@J%% 11t pth the

FHERCE SPMRIN BrPresentatiem o ikferanse signal SRt Ebe correlator
308dthen oatpupother coredlaiorofaltd e, it malsta@@ ttfsﬁom%l t?é:h@t@d that

d
*ﬁ%f‘?dé SIS tre AEURHOE RS e whiOT Soehe Ranemite
syRefuphizatippsigenl i a3 aiempting e ditech ane the sefenatoer sigid . has
tid eottespateii n@%v@fdﬂ"rﬁ% ér’f‘ﬂie@a@ﬁ:ﬁ@é %&Héﬁnth\éaté{%w%db ignal is

nor na

N I G RC I A
r@th@ regeivart108fhashieo keewietge of fengliaseroftthe ressived sighalrs(n),
h@'dd)@refétoﬁqoé W'c.‘alcdél@ Q%;Yétﬁgﬁr 1319ntﬂuﬁ[?f‘é“(§r})tlame.rﬁglﬁs

ara

Cl SI Qn t
b‘fg"e@&ﬁ%'?%e g‘“bﬁﬂd %L?B@ selest aé&%msm yrive Ehe gomelator
308 neyhiog dft\yae kpown zsralslidit@cotedigioni ne whet her or not

th | at th t
ref er onro BBuak Bdimat) 36 OAMIRS Wl FRBMED Baber o1 Ghe
sl 8 dessiear] Boy thoisvbengiersaisctor 3 | e e o
thebesigsald omehs Iséfdcﬁedﬁr@ﬁl@éndyh@hﬂdh@niﬁﬁﬂ‘ Ari 192ITHE power
egﬁhqatgf'@@rlﬂggrcggclu%?tg elrlgqgsts ctr} nger r\a]ralur © eéc\é:ogdlng to the

foilowmg equation:
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15 synchroni zation signal Si). Accordingly, the
conmparator may output a signal which activates
synchroni zati on procedure in the radio receiver 100

wbuel i@ the radio receiver 100 may start PCT/FI2007/050222

synchroni zing itself to the synchronization signal.
On the other hand, if the decision netric is |ower
than the threshold val ue, the conparator 312
deternmines that the receiveg si ﬁg.l S is noise. 20 @)
Accordi ngly, the conparator 31 )Jout put a signal
ich indicates that no desired signal was found in
tihe Rowssies ra]agqré:’ﬁg then outputs the ¢ atgd \fg¢eption power value of

e sighalzat thersetatad &dqlmﬁcyb:;é)niﬁtﬁ'\ed:ts‘v! dert 310 t ogelt her
ith th REVE ' . . Sl gna
\élme: ect| gﬁ pr o%re_ ﬁé Ier%\g X ﬁ%a?élj{%gﬂiésrgk%f%ef(?i@ e correlator
tRP eAib ke VetapdoRaor wlpei R dranedhe dicver estimater 266. The
HadRpt3 andiviies rth@chnléeal troeac@tlueit @y?ﬂalretﬂagh%%% valtie P,
0.ca at e I s \ .
180 BFCARRR the it TS bl b N RoC gy B1iETperoving
Henpifeqtialshe meceptign alovdstast theoeorpelaiinedvalee C. As a result, the
givitiir fF31036Uthiits d BetiBRnanbeR WRih iSeSCid BednaleNS: BY 2. The

f F t he. | at ro ure an
B85 12 DS B it ook do ol s e o
dalecmingt whiether ar siog tizd réaiadesignsl & hasusradughycofelation with
LigtensBtis SORRPSRD e Mol W2HES A0 Bbrd reviously i tr
sy it 406 i the dRediondBeRic s Aighes dhswuinpitareshold value, the
cémpapatorcy/] Zedatponiens thatfthe hecslivgnsign81S idg dedlled signal (the

i . N t rrrLes one .
LOLITab ot S CERRAR (R B L0, By g sonel
Whighaactigries syaehronization percsdiEs imiieqedicaeceiverikhsuesthat
fhe, rdddb _r@jtyibe‘r 71|Um|_‘|1_faiye§t]§¥1h§ﬁ1%hﬁiﬁ_ ﬁhlﬁ?d] ths@l_\ﬂ i gﬂz Ls&ﬁ%l]%%tion

er er ore,. sl gnal . 'S
SHPRC O BeShber pantleh 2 sl Jos” tiAm b threshold
‘Gve cthsotrmparalor 31 detdratines: thasi thaaecdRed sighal 18 tisimoise.

- A6EdT8inglyl e BEABSYGS3 TR o RpHUAsRhal Whih indicates that no

&eosrirre%‘is’s?g?nna(ii Iw%% fggnrg) f%l t?fe received signal.

The power normalization carried out by the divider 310 together
with the power estimator 306 simplifies the signal detection procedure such
that the same, fixed threshold vaiue may be applied regardless of the
reception power of the received signal. Therefore, it is not necessary fo
calculate the threshold value separately for each signai detection procedure.
This simplifies the signal detection procedure significantly.

In the embodiment described above by referring to Figure 3, the
correlation procedure and the reception power estimation procedure have
been calculated to a signal located at a plurality of frequency components.
This indicates that the plurality of frequency components have been
processed jointly. As mentioned above, each subcarrier (frequency
component) of the signal S1 the radio receiver 100 is attempting to detect
carries one symbol during the OFDM symbol interval. Accordingly, signal S1
on subcarriers having center frequencies 1, f4, and 7 carries three symbols
during the OFDM symbol interval. Therefore, sighal S1 is a sum of three
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Figure 4 illustrates another enbodi nent of the
invention in which the frequency conponents sel ected
by the subcarrier selector 304 are 5 processed

whepaniadety in a correlator 400 and in a pOWCTfFIzommsozzz

estimator 402. The correl ajgpor 400 correl ates a signal
on each sel ected frequency conponent separately with
a correspondi ng reference signal, thereby producing

@?mBBBy G“(ﬁfefsﬁbﬁ&lh@@ Yiod H‘@i%r@r?ce' §|ghQIeSﬁuU§§3d' erfthe ; carrelation

{%Eo egt e ﬁguencr\é (%ggponen t us assume
it i"ﬁ’emgﬁ 4 P8 of fupe cogesaending symkelect ed SI gnal
S on 10 Figesuéritystratep anathts cshiddigentedtt he invention in which

fl‘fee%é%ﬂ%h@ﬁoofo?n% @nﬁ@%ié&ed ’/'l?:%g ﬂ%o&ﬁweﬁi éﬁ‘?lﬁ%tar 304, are

Bfoé’ﬁﬁ?égag?pa@?'y ina %felaé%ﬁof&@@édnaﬁ pewel estimator 402. The
toregjaimn 400 copoiaesy ahﬁﬂghﬂgoh f&d?ﬁ@éléﬁeﬁrﬁé’cﬂﬁh%y cfdmponent

Yy T en arr.el at

géclﬁ \géh ea%ﬁfé%?)%bﬁﬂg ref ggngl relyn@'o%gcwtaﬁ many
eYFe! @ Horbyrives as ig theemw‘eb@* @r@l@:tsmeqlsmr campobBnBRRet us
ammtag‘aﬁi YhatTim% 60bERtet eRcBRY3MEe h%@réél&q(e{l’% nal § on

S BB hodPe battes FehyRARoS &0 sl Th g\cgordmg o

@FSgwabowmm of m ventions migna @ srdidded btasignals $avEagand
S LB URbRIRINAR %Wréq]crenéf e Qﬁtyh&/Hbgl?g Q‘.re'h?ér f?lte%[zgncy

00, out correl e
ﬁﬁ ?‘h : Cgﬁ}af respactiv > Ggg'g‘g&rt ﬁl%p9rrelates each of the
slgleiS i8Sy anthes3 Mmormpbn&hgrrefé@é’n@sé j;ims @21 I8R2, and

Sﬁﬁefgsbg&i Wheoéorré!é%}?hwa? B& Q?Frfetdeajf) cgon ’239 go gpuation

;%e nc ég:) one
d e @”ﬁ“e%tﬁwwlﬁedewﬂ‘eétrefﬁmncgrslm referesenting
a: argnalelmawn tealbe Gt smdftddoore @ Usibicantict Ahvin§ ke tah8 ibbquency

34 B by S g 1. o
%Sé@ﬁa%ﬁdi widh §'9nel§1% Sé)olangﬁéi respectivelgs Cl, C4, and C7
and t he Sieiiyt tHNpHRYCEstibES0P stirhdtes Wrepcé{)ﬁ&r? pbEr of

Sy el b2 5 Sabal s “oows ot
S Sapandﬁﬁj T reneptictiepower gutiothtion maebe oarrieldatut @bcording

d h
o aUstida &) A@&ﬁdf 8ReRid ﬁ&&ov\%ﬁfmé{?uén@ Eutge{%ereggwm@(%ver

BRI L Bty Sndiers G2, aRl S turoshectvale si i | ar

way, théhe avbicldiondlueny1s04 t fred (Hcgm it r@(fé{ﬁbn power
vﬁ@e%eﬁ‘i ,E P4, Fthd ?‘?dafg féc? qgt Qet,romt;mgr fvbﬁ:w S rpﬁges the

feception

CBTF(?E'H@F velues & opéeranﬁocﬁr&ti@utt@ Itas@ptm: pewenhvalues R4, P4,
and Rshimbbreiet @p&ﬂ@éﬂﬁﬁdrfﬁlaﬁ&ﬁb@@é (Péndl‘@hetrQ@eptlon power

d d
RERT R QfiBRe 10 bG RPN S5 ShERerartbeiapwaR ogther the
Cﬂﬁ'ﬁla?ﬂﬂv eakes>1,1G4 1angd €dnin tegsimilat way,rthdiconitieai 404 may
s®Othes r@ebﬂ@@tﬁ%rt\%l@ég eqt ps érfdap?rﬁgbéﬁﬁg:r ) corrﬂ?(t)lon

tlms 10 receive

sever al
vgt'ug%f, f?'Bij &0% r?%eotlgg Oqﬁv%&rwa!qms then ?ed to the divider 310 in order
tcgg@ﬁu@e $hes APCIFIOR 1M EBIT/10 ®D2BR the deferhiieatid@oiiséthsr or not the

ré&‘i\fédcsggﬁmqyg‘lg agk 18{&5@.@%carrler sel ector 304

agai n | ect ¥ nponents known to
cont ai ?f—ﬁgwg %g@isf"r@??ss? [‘Jr?dl QQrf%"E%@ﬁﬂbﬁf thatimegntion. If the
ssmgn;id;r)al the cantioliragpiyer 10TRisSatRtABinC ERb&GE HandPtid®ith

IR P At e RE g BEREEE G mpie i abouracy

preV|oust received radio signal. On the other hand,

t he subcarrier selector 304 may sel ect frequency
conmponents for the newy received radi o signal that
are different fromthose selected for the previously
received radi o signal. For exanple, different
frequency conponents at different times could be used
in order to utilize frequency diversity, thereby
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10 increasing the performance of the signal detection
procedure. A plurality of decision netrics, each
associated with a different received radio signal,

wOB¥o7Aes16al cul at ed according to any net hod dq,%qr,glgﬁ%sonz

above and input fromthe dijvider 310 to an averagi ng
unit 500. The averaging unit 500 nay then calculate
an average decision netric by averaging the plurality

of tHecaekivied rﬁétri@elﬁl'cﬁjgﬁna\}ﬁéélhﬁ STh@‘éﬁB@Qf‘nEQ sectdi S04 again

[ty ecision nmetrjcs |

|
SeE Bl e TSSOy HRTGTgRAlS Kb £ AN ik desiend signal (the
eyrohpdrezation sighal).sAtgordinglys ithd sebcaryiec beieoior aouomay select

fHéJQc%e 'fr% qUBARK %gb@erﬁ@‘f@f ﬁefr?e% o ddivél Fa%ﬁé ahﬁ were

% fgfei Ee recei synchroni za |on SI
slprierafos tagrrreviogsl) secwmﬁ exils signel cRoothei gﬂi@r hiand, the
sultbarrigro stlectbet &04 enay Beledt firddiensyp %rﬂﬁbnents for the new!y

| Lt d th
S S A Do i v
BeRVEH odiat sianalsi keralexamples| diffiezeniefrbquendy thewponents at
daﬁé@rmmmssc@ﬂalbeaagbdrﬁyofc@r% dtige %@;béh&‘d %%C thereby

% Ctﬁ% o%?rﬁog?r'aglﬁlegquthg?sqt;rgl er ,a ceéjure A plurality of
%lon m@n@m aacheassotiatad pito caadlﬁemaut mcmivewtadm siynal, may

b ShRuUlEESE h&@drd%@ &% H-Left‘l%é eeﬁ&gb%p’gr enceé\%d ﬂ'{;wtt BRm the

|nven descri

SPHET G15h AN AVRGRRCUET 5Re TR GECRIRERE 509 BracHhen
@dculate an averagel dedisionkn&®i2, bﬁava@gmwtb@nﬁhraiﬁy of received
t ¢ e radi o
Sessi s, Wy b iy TSI Pty
FNANER ok t@mﬁgﬂ%getﬁ&i@n n$¢|‘gmée f Feg L@mpldoﬂﬁla'l frstly
trepndtantanchoonigbtivh eignet & wWedk3ud &flisBvaredR@ding Ia radio

HeRfs, 8,10 SyhofidRiBlef Midha iFy T tremeidlpesuttienty
WiE) etbﬁeﬁefel'qncﬁhé’gf@bl 6 osderi Jer besdaieminbt Boy if othe same
simbmhuztatusm gi@&hl gﬁhfﬁg&& thera¥hert iﬁﬁbﬁotié}tlﬁf‘%% fr&ﬁ—.%p@ efere
Bt e bR RER D paPEToR siel fpenielFecusb e réference
signal eypsbmehgaise thee degisioar medrs war ripentpréstmlidi devel editer
dvefHtg Sich l@ngt R §FbRbnization si sgna! isldbidliggk 608, the

Slgnal el ecte requenc onents IS Conpared
o On RBrR A Sl dstsfion: popess CoBen A & 1adio receiver
aﬁoonds‘iga’tq ameminlodeneMﬁ)fZﬂ@ TrvBERBAE WRCHE Bl e dORRR 2afalehce

ﬁfeé’é‘*‘@ﬁ%%%'ﬂuenéi}?'%%ﬁ%gpq%‘e@gﬁ%@ﬁ R A0 ce
si gnal . Inthlack §PRePafedionsigag isaeeeived @dtfmjradxy receiver. The

receiverd sidio) gighabisNgarsicistRinte fof:t!du%heﬁ dbhfirs Hr8G4LHFT in

DI B BERRIRY & etsfley AGriatt Iemareiagomer e reconed
"%CH? isigagl.dotblask &fh-spealfic r¢g‘leeczrdh01ferfeemmmy coonporets of the
récaiRb el )traWs*Fcﬁm%dr RIRy @@j‘ﬁﬁl st Balechild. tlih%es% receiver is

S FPURGT 4FSER BEMPLwhBhds Falvinks P8 rarsmvied et pauraity of
sybgasriers of aunauliicayrief sigoal; slieh iasrary QIFDEY sigreal Othtaaﬂrétﬁldancy

caﬁﬁoﬁérﬁé %oh‘é!p@ﬁdlﬁ@ rtt% %@Eb%rﬁ@s%@e ci’ Ib{@%ﬂ are

afcor ing to a spe IC CO nin
receptlon power val ues are calculated for t he

seI ect dd blgek]l&]ﬂ;ytlhegﬁ‘gﬁﬁﬁﬁhsseiéﬁad nfretﬁt{”éﬁlcﬁ(ewﬁbéﬁhts is
e
oHREEI TN S AL, g et Bhelihe PEBERRYOR value

conponent or the receptlon power nay be cal cul at ed
separately for each frequency conponent. In the

| atter case, the reception power values of the 15
frequency conponents may be conbi ned according to a
speci fic combi ni ng schene. Fromt he
correlation value calculated in block 608 and the
reception power value of the selected frequency
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20 may be cal cul ated by dividing the correlation
val ue by the recepti on power val ue, thereby .
normal i zi ng the power of the correlation value, i.e.

woeiPyhsigy t he effect of the reception power fﬂ(ﬁ'ﬁﬁd&%osozzz

correl ation val ue. 12 In block 614, it Is
det er m ned whet her or not to cal cul ate anot her
decision netric. |If the radio receiver has the

laaMiLssty e tHeh a&mﬁl@ﬁtﬂ eﬁéﬂf\%ga SitgQ als:g%gl t Bﬁ s@ c?eaj frequency

receitver 1s a ct 1I's

%W&Pﬁ?"tﬁ%’sket I8 rrea élglnéh eT '\?e?orm\@/hqshm@yé)et earrig out by
tcbﬂfelatingiatmwe signahcemghiisteg shd yelbctad $ﬂ@q&§h©ﬁc¢rﬁp@aﬁeﬁrﬂ§ with

t If it
50 B AUl A i o o
ﬁﬁ'ﬁ"ie dcopk btyoc%e@arlﬁuﬁ%ﬁfbdreqm@csprqwmenétsm@telw with a
béfocincd @ynal bf ihe $smé %qugh@ﬁébrhﬁoﬁérﬁclh tﬁéfaré\hé\}s case, one

BRECRG 56016 BT Lakih s e a0, Besl o Pargletor
vhluehrs Akianaded h@ep,iuaah@n ofreoretationsvalads wat be. corhbined

P e B oINS Bt bk 016, Then. Lhe

ere | u

pr ocessS' é;gqulg} B‘F‘%ﬁ?@"@ PeWeh ¥plUes Ree prlevial ‘?S’rfoﬁﬁ"ter gelected
{requeriey erepagants.aigeino fthe recelstivins poweneitay ©®) calsulated by
eRERaniRs i towrt by 80 a[?’ﬁe ]% rcri}gfl g}/érg %ﬁ&é& ' Peuency

metric |s hi gher than t

EOTHRYERNL 08 [aTeRliaR WyEs mﬁért@ P@lcul@t%ts@paﬁat@ﬂ for each
fraquertchecongrerienedinsthgnialtel satd)ethdastesisbrs pgnat valges of the

*fﬁ@“%%ﬁ@%%ﬁﬁwc% EDSRDaBZ50nG40% pPiGlig e ining

¥d1eme- the process noves to bl ock 620 where it is
det er ni Fegimt fied &cheeiamﬁwemb Séé!élﬁéteﬂslm%ié& aﬂse and_the

|
RIBHE5P pEREP vhlle k0T S8Eaiad Taguancy comhie o caleyiatod i
Rlonlp 6i18i aflegisiammattic s calouiatedeint bloek £18. Thprdemisien nptric
Maytbel@éic@aié@eb?tdnﬂﬂiﬂwt}‘neCéH?Fé?éﬂoﬁdvélﬁet “the rece tiorbgower
tion interf ce 108. The (i gluan
¥P§k} e ‘?‘b’maélé'"ﬁo §ePFWenphtn & oty HE. {Beremoving
be@ffectidbe résption powendom the cnnteh‘attoharaide)wchar t of
Figure @, apfhl ¢y QPE,BS ﬂePrﬂm% Crbhé:fh&“&eﬁo? tgaigulaigqgnother
nmbqQdi nent s enment e

ST et ifd 'thgrrﬂg'ﬂ fSﬁ%'V?roiﬁaSe%duanﬁjg@ tbahﬁhgtc@swed sugnal
qbeonaelmsrefaer\resngrmtemtatr@cw datdch i¢ einsattad ddvkral times, the
Fa@fbeﬂeégi(/er may choo§e toT{b?(eCth%Hgﬁt?&% BE{ |%ﬂzr\rraﬁ%sg?3ﬁnsmission

tore er- pr ogr am
in adebicdmpyove thﬁmqwacxop thepdenigies anetridhié itdie sderetined in
kﬂd&:ﬂgﬁ Bihae éh@ﬂﬁbﬁﬁéci@ﬁm ﬁ'i@!”nc% BE RaRulaté®tthé bfdeRE returns

bipd IR By BRSPS Bt AES St wi
not be calculated, the process moves to block 616 where an average value of
the calculated decision metrics is calculated. If only a singie decision metric
has been calculated, there is no need to execute block 616.
Then, the process moves to block 618 where the decision metric
(or the average value of the decision metrics) is compared with a threshold
value. If the decision metric is higher than the threshold value, the process
moves to block 622 where it is determined that the received signal is the
desired signal. On the other hand, if the decision metric is lower than the
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15 The conputer program nmedi um may include at | east
one of the followi ng nedia: a conmputer readable
medi um a program storage nedium a record medium a

woahBHbak7 r eadabl e menory, a random access MyFRIR2009850222

er asabl e programuabl e readgonly nenory, a conputer
readabl e software distribution package, a conputer
readabl e signal, a conputer readable 20

HRLSKAI VRIS ¥ d be%eéla HVes fb(%leHI 850 W%ﬁ’@gl' i§ (#é'iérpﬁiﬁgd that

ter nd a conp %[ r eadabl e conpresse
B%cﬁ?&ﬁ'ge B! | isHUhﬁh "Pﬁ%%srﬁq@ﬁ”%@k@é’én descri bed
above wiThe remilerdimentst ofaneenmmubﬁ mayotbéilraghie@ im& radio
R o] 3"t d8hunidoth ALbs a2 PRogitii unit 104

I nvention s

peefeficrally; Wr@@@@daﬂo t@s m@umcammnméa@ciﬂfe Tofe plosessing
amp @04 ethyChhea bowmi guré’@tcz Qaﬁéﬂn? afle ARGtk 8@&@&5&%&&%% in

ction
Fa |egsﬁ?ec‘:m dih e ﬂO ﬁe@frﬁgurgogrﬁpgén ﬁ%""é&@ﬁé’\’ ith Ezguges Sto
§i Fhg embafimeants, mﬂY ba ireplefmenteicnas & semputeeipvaghafri carhprising
In@ﬂu&lﬂsgﬁﬁbxédﬂtlﬁg% ESREYRP BYodR8 8 Signal detection i Jn the radio
selecting specific one or more frequency conpone
oe% Pk transformed first radio si gnal , thereby
obt ai ni Ngeacdmeytes nErpgoonanay rtmolsmmtcﬁt otormputer program

élbﬁ'ﬁﬁhorll HtigH Rbabbe 5§ e&érﬁg fép%r%{ P{?&Egsérr el%%e&%puter

0 _compo rre at In uenc
OIORET PrRSTHTB S0 e TBF SRl nghlimited 9n eb (e ehlrie. raagnelic,
epticat; tipllaredeor semigondlicion s Rn, COSHEN @ﬂttﬁan‘éhﬁﬂ.‘lﬁ medium.

Tﬁ;% g’g%f. pﬂ;m tingﬁ uﬁ??ﬁg@ %jct e%t %@g%%hé{ 12 foliowing

- media @dcodﬂpittﬁé readlable Epdiwe, or prgras fstara@e magdium, a record

medipaneat Sorapgtet N@adBbleehERHGE HirdAddm access memory, an
G SEEP LAY g LA MR covars

@iﬁggﬁl@mp@ckage a computer readable 3|gnal a computer readable
telecommunications signal, computer readable printed matter, and a computer
readable compressed software package.

Even though the invention has been described above with
reference fo an example according fo the accompanying drawings, it is clear
that the invention is not restricted thereto but it can be modified in several
ways within the scope of the appended claims.
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calculating a decision netric fromthe correlation
val ue and the reception power val ue; and
20determ ning, on the basis of the decision netric,

e signal |located at the selected gne or

wﬁ@?é&?r&seléﬂency components i.g a desired signafCHFi2007/050222

noi se. 2. The nethod of claim1,

wherein the decision netric is calculated 25 by

dbréimsng the correlation value by the reception power

val ue. 3. The nethod of claim1, wherein

the determnation is carried out by conparing the

deci si on 1Rt Kighat ddledioh g Shabdiov n

dﬁgoci dljisnrg% on tgﬁe basi sloof ﬁtﬁeﬁ%&dgéﬁpgaﬁ{ag’gn?éﬁﬁqhgpetW@thOd

S dﬂ%l "Hcated at the selected one or 30 nore

f r equencyewivippadinttsadie sigrdgsi red signal or noise. -

4. The mgLRew it b 3 in the signal |ocated .

at the selecte 'ngath_égé%e?rvﬁdgﬁ}g{r%gu%e%@fjalé'gﬁﬁgf]ﬁeeq’ﬂegcygoma'“'

det er mi n&@leFiND spesificese r ekl MergnAequencyt Isampecesisonf the
rtestnsfarmiesl Hirgtheadibhaigrialle théreds hebinidd US: f@Bderdl® domain
i el.ected  one or nore ,

TofaRenaon 313 Siorl headialr erestoRe] Boenst Guare; foquency

tREPEENS; on metric is | ower than the threshold

val ue.  6rslfihy RS 164RIHC 1 40MA i i
?c)ca;{&? thoeg qf cl ai m(?l, c§ erel nnoggﬁéaﬂtgﬁ%@_%ror%? n$|gnal
repr eseht at T on 8?_1 AL SMGa eIy SPmRonents with & reference
@mg;:lab thereby p;qtblq:m yorelation ealus deseritsing &mhif&ﬁgdbéw\feé' n the
RighbiP feaRaY afl P EAERRT e Leference

Siop o foeapid al HF" ot G AT B TR ey chSSnGAG: ang the
5egf%"P§|qur5?'=pf frequency conponents is sel ected and

LB Sl g Tt e et or B SEReL RReyT &t the
eacﬁggr equdgnqncéjgcfﬁ)é#gjgﬁggg@gﬁg?ﬂﬁel y, thereby

obt ai ni rf@liglingr al degjsien mielric sfram thetedredatioandalue Atk the
reebptich powehellueaner i sing conbining the plurality of

deci sio .].CS. . 7., The nmethod of claim

1 wher SELEHINAS, op e basis pF e AR BiRgEmuegar dhe signal

lgeniedial dhernelectad anerarahans frequenky compenpéitens pelsired signal

eaSidigmt i on, and the decision nmetric calculation are
carried out for each frequency 15 conponent

separately, thereby obtaining a plurality of decision
met ri cs 2. aiig method of claim 1, wherein the decision metric is calculated

by dividing the correlation value by the reception power value.

3. The method of claim 1, wherein the determination is carried out
by comparing the decision metric with a fixed threshold value and -deciding, on
the basis of the comparison, whether the signal located at the selected one or
more frequency components is a desired signal or noise.

4. The method of claim 3, wherein the signal located at the
selected one or more frequency components is determined to be the desired
signal, if the decision metric is higher than the threshold value, and the signal
located at the selected one or more frequency components is determined to
be noise, if the decision metric is lower than the threshold value.
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the nethod further conprising conbining the plurality
of decision netrics. 8. The nethod of claim

1, further conprising: receiving at |east one other

al; 20perform ng the sane frequ_ency, FI2007/050222
Vgggn(%g/rllzgsgigpsel ection, correlgtion, reception Sgwézlp

estimation and decision netric cal cul ati on operations
for the at |east one other radio si gnal as were

f f h G d firs i0. S
s ﬁ(rar gwe 0 tgfnéu nﬁ“ﬂ’wo u ﬁ'?‘ # &@'@rﬁ'ﬂoﬁg n@?@q%y domain
affpresanéafiont ofntj!eaﬁ!gaabloag@dvau the salectetieona or aldre freguency

dﬁﬂhﬁ(blﬁ&htﬁ@réldéﬁreléiéd with a frequenc.% ddm&inTRY rrrgﬁé’é!an%tlon of the
$% wherein one or nore frequency co

Slgf'alr east partly different fromthe one that
vvas selected for the first radio signal are sel ected

|61 e SErtnachahod spiaifoer iiohad BTATRl, dpency
| RN PeRP @?}eﬁam e cRiTelation; the reqemtirn pgv@naassumanon

Iand Ahe adbicisiore cektrizr calcalmtiohsarg: cagfe@l @ergé?é&'u' fréquency
si.gna
'&H%Jn%ﬁ? s@ﬁ%t}@*‘rfﬂgregb?r %t?tégn'u}goa p %r'g ofgtﬁw%% Hugﬁ%s and

roceSS|n u con
éBgrm% g7 F‘H'F‘@flﬁlas@onﬁ)lmm@ the plauility ofi dgeisign metrics,
transforn1the recei ved flrst radio signal into a WO

2007/ 125316 /FI 07/ 222 16 fre uency dqmai n,
sel ect s%ecf ?'g'f% &"l'}@ Y %oéﬂ&'ﬂ'&ht‘ﬁc frequency

tCREPONgN fl@rae&ectea! @@d thaonooreht@nathe teveptitry polveaiestimgtion,

%nﬂ{ ﬁ@l%lgléiéégi'g TRefc SREFRRM aérrgg Eaelﬁ%g aggf G2 les Rcl%c?uency
e S

S mPa R CsHASERG dhRby GRAAING 3 Bl el of AeBrom Motrs, and

thegmethod further comprising combining the plurality of decision metrics.

8. The method of claim 1, further comprising:

receiving at least one other radio signal:

performing the same frequency component selection, correlation,
reception power estimation and decision metric calculation operations for the
at least one other radio signal as were performed for the received first radio
signal, thereby obtaining a plurality of decision metrics: and

calculating an average value for the plurality of decision metrics.

9. The method of claim 8, wherein one or more frequency
components that are at least partly different from the one that was selected for
the first radio signal are selected for the received at least one other radio
signal.

10. The method of claim 1, wherein the radio receiver is configured
to receive multicarrier radio signals.

11. A radio receiver, comprising:

a communication interface configured to receive radio signals, and

a processing unit configured to receive, through the communication
interface, a first radio signal, transform the received first radio signal into a
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5 located at the sel ected one or nore frequency
conponents with a reference signal, thereby producing
a correlation value describing simlarity between the

V%' ated at the sel ect ed_ one or nore frequenc
cg%'g@ﬁlégnltgg and t he referenclﬁ signal, esti mat @C%’FE"“%OS"Z”
the

recepti on power val ue for signal |ocated at the
sel ected one or nore frequency conponents, calcul ate

a ision netric lo frgmthe correlation val ue and

e gﬁ‘?‘%’i"!p@?’%ﬂ"p%ﬁi@?’t $Raqlie ongher Mere freRvencYorompenents of the
Fﬁén%‘gr;?o h?ggedﬁ csignal]rihereby SLRHing % Stétfhcy domain
AGRE St J

cormonentsni S & g‘éﬁ?’r@ %Hg%tgfheg?’elﬁgﬁegegne or'more frequency
1P MRANENS PYTeIRIC thee fregrerRGya damein representatiomeof the signal

piloostedsitrthe salectedsodd of widrB FFequenty BoHhBEndMs GAHICY lr?fe?ence
varl ue

t IS Jc b di th t
Gl R OB GG A Bor{liatih véflie dSschbing mimilanty benusan the
2! Jesated 2t |the rRelectedvons eirmmbtes frequareyscargpormerits izhd the
frefarbiate sigal, e4neMid A BSOS TaI0E 61 MNALhANORY
i he decision 20 metric wih a thresRord® ted at
Plrslectell kel [M05e TEUERRY BRrepanesys..qaicWalspa deeision metric

GR
a
V\KE%'P s cemelativymalkiel archithedreatptidnep@mdragiles) &HPd&ermine, on
o i i i |
7003 %a&fs%@%&éi&?%i@ﬂﬁ,ﬁvghéth r S éffgggbﬁg:pg%% %qo&ﬁen?elected

ol se. radior
2"3‘,@ QY TedppRCY FRRRRE NS ismdesiies siagnal or nhise.

configured to determ ne that the signal |ocated at
the selegge ar f uepcy conponents is the
desi e T R el o G T e hPE D prersiomamt s
Lh’a’etf (FPEYRIEPE 19 Malruiata ibie degisianhmetricgmaividiog ties cetrelation

vilee bgithe takpaoe ppveV4igef r equency conponents is
noise, if the decision netric is |lower than the

t hr eshol d value._30 15. The radio
recei verl3f The eadie receiviterfailaint he wharemsiengrob8édind &nit is

futthehebnfduréd 4@yt QUi ' : ugh the . o

@gwg%lg_'on ||i14 erf%getﬁggdeﬁru%lﬁ%g’?'rlg%f% .pﬁi)girlggghﬁﬁ%ﬂc_lsron
. é‘_ IRAhQ!q xalus\anid deciding; an the bamisrefi thetdoeparison,

shetbes iersignatidcaited atthbisglicest &% 60MbAS BEGuahcy components

@rmg%%g@g?%ﬁg%present ation of the signal ® WO

2007/ 125167PCT/ F12007/ 050222 17 | ocated at the

sel ected one or nore frequency conmponents with a

frequendy. ddwsmiadid rRREREE BF 3ldird ™ D iwHdASN 1B %{r‘%%ing unit is

: erern

feieRlonfikdrad HRE 1o receiver of claiml
t he gr b grseldnlg %ér*?ﬁh'ﬁg Bt RS &fa?@né‘ﬂf@c%ef%cted one or
;’Eg;&r T;W%ﬂcﬁfcombfgjmtﬁ:jﬁ trengesisatt sigaal] ifc ther Nleﬂgfbgt Metric is
dr ehad it threBRoll SRR, l Lhe
OQQCArSIing)n petric cal cul at?@nﬁ‘?&gﬁﬁ%ggﬁbpg’?ﬁﬁ%@@ﬁ‘e §88cted
conponent TSaBHNE: EYRIPORSIHS dbrotss: Hithe gcision medtic is/lower
than edhrssbaldmatud.cs, and to conbine the plurality of
deci sion netrics.
15. The radio receiver of claim 11, wherein the processing unit is
further configured to receive, through the communication interface, a

multicarrier radio signal.

16. The radio receiver of claim 11, wherein the processing unit is
configured fo correlate a frequency domain representation of the signal



10

15

20

25

30

35

1018. The radi o receiver of claim1l, wherein the
processing unit is configured to select a plurality
of frequency conponents and carry out the
‘gg %ﬁlgglon the recepti on power estimation, and the

& et ric calculatlogrfor each frequend§T/FI2007/050222
conponent separately, ther Gy obtaining a plurality
of decision nmetrics, and to conbine the plurality of

0 19. The radi o receiver
o'?’gﬂ'lseg Eﬂ] ?L lﬁﬁi‘%dei’ﬂe Pﬁé“?f?d‘teé%@ﬂ%cwpﬂnemf\uth adrequency
cdmﬁalguepr@semtanenefﬂmreférém;@baghae communi cation -
interface, at I east one other radio signal, perform
t he sane fre conponent sel ecti on, correl ation,
recepti of g reRRINES Pf Shimd e iwheseinriberprocessing unit is

oainfigliadi mnséiéctoawataﬂlﬂrnéf fr@ﬁuérhc,? (%mﬁc?rfé‘i&s 5] &# | rs?t the

|
é%glll %\t@lhgﬂf;l Z?‘?ﬁ%cﬁ/ or %esﬁ aﬁoz& Lﬁl‘g{ 1??' \é:femswn metric
udation Wétf?ﬁcbsﬁaﬁdeﬂw Gamoahmtesmramm dberebyl oltaining a
fphiraﬁl’sl%f BesiBhinh¥tries, eijrﬁﬁ’!oséo?x'ﬂ:.d‘?@\EII\;Eal ;‘ﬁﬁrahty . of decision frtrics.

The radi o receiver of claim 19
processing unit is 25 further conflgured to sel ect

one or nb3. fThe ggdienegeivenpb olaim s11{ hderain Qh@tprd)cak%?tng unit is
i t ec or
B0 4EA1a DP9 PR MR E5E Lar oyt o

rst radi o si naI
P"?I@h JE\% BQCH%?F’ Padiowes; gatmation, and the Zﬂecv&lon metric

pelsulation domeaah ﬂ—&quam9 %p%rgrﬂ%eﬁﬁﬁatéwn'@%}b%‘tdﬂéimng a
i ec%%éfr d%%sf#’l gut e‘g4 a%drtgggmp@eaﬁupﬁqﬁy&g |d8°§f°§'rfﬁf3mcs

transformthe received first radio signal into a
f r equencyg. dpw@adio S8k&GE: éﬂoéléin'f hé, RREre @Foces%lm% unit is

ftfrt'ﬂ%gi%gﬁﬁq] @E{}m%%@?ni 8u§h }tl{:%%ﬁg\%%?%m, ipterface, at least
?!afp iodhes ntaghia gmn@i perfsron dhe |saomt qundﬁhmmpbﬁﬁtggelechon
€5t onOFee fl@rﬂuﬁ&%r CUIRAIRA %ngcaé&g ol $n tn? eylgtion
SR oy 365 Bl ol e PP 0 R 75 GERMROPIamER B the
receiwee ficst cadie |sg;11idl,,theimlyeimamrr@@plu%tyaomd‘ﬁbﬁHé%ﬂcs and

R SRR B [ o RIS e RS2 16

sel ected one or nore frequency conmponents and the
r ef er eng8. Sihgnaldio esdeivarticd c?anh%@ﬁ&ﬂé?@m%\é’eﬁro&ééédgg unit is

t th |'ect
P?@%ﬂ%ﬁf@hw*v s8Rt 8o Hr Pl TR0 copRonte hat are at
legsd rﬁatrﬂtedéférq-rmfmm dhe vaeubatwastdeleatert apt therfirpometio signal

av@bulectedfor #etrBEaVEE af R 5 deci sion
nmetric, whether the gl gnglﬁgﬁ%ggﬁ?oﬁ {gﬁgl sel ect ed

one or nore frequency conponents is a desired signal
or noi s21. AZnobier tedninal &reisedn a VigsgYs SHMBUNIBAGS nEWork,

the FRIbIE terrRinkl EShpFidHLE % S48 3heeiver confi igured to receive a first
radio signal, transform the received first radio signal into a frequency domain,
select specific one or more frequency components of the transformed first
radio signal, thereby obtaining a frequency domain representation of a signal
located at the selected one or more frequency components, correlate the
frequency domain representation of the signal located at the selected one or
more frequency components with a reference signal, thereby producing a
correlation value describing similarity between the signal located at the
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| omeans for transform ng the received first radio
signal into a frequency donai n; nmeans for
sel ecting specific one or nore frequency conponents

[ adi o signal, thereb
“g(% s S e ey dom reprgsent ati on B¢T/EI2007/050222

aining a frequency domai
signal | ocated at the sel e&?ed one or nore frequency

15 conponents; nmeans for correlating the

' ti f the signal | ocated
R IEHIER dne P HouR PGy ccamBeRaeyans o reiaranes tdignal,
$5tietate aneceptiopnpdwert Vatreefoy tis Sidkig) Faarx]téd Qalﬁ’ th?]eg lkabb{éa one or
oY oy ' t ween e.,s .
Pt ARy RoRborile, ek B IR PR HER e corelaton
c"&ﬁ%ﬁ‘@ﬂ?@edﬁ&ww PEVEF ¢Ale, Angndetermine, on the basiswof the
fdscisit inmettic,nghethee chpt éigﬁh!p@wﬁfed\r/g{ theegs%reer?gbe o982 more
e _or, no
TReRbREY EmbOorte | F bEd RN GaRd) oTaaReul a1 ng 4
decision netric fromthe correlation value and the

recept i op2. pawadiotakeifer, e&%ﬁ&ﬁg?pfcf O{I\hgtethg: mt Eieng,

b f the decision | _
ginghgle Io%é'?sé%ré?%'ﬂ@gééclrgcr?@@ gordlor more frequency
conponerMsans far deasisfarching ghel raveiveai $isst radio signal into a
#8quéh igr program di stribution nmedi um readabl e
by a 30 conmputer and encoding a conputer program of
i nst ructT® b Seectng Eperiliaoae opmase fisquersscdroponents of

theg transfagned tfirsin réadioasigﬂfli Qhér%ﬁ)?idcylﬁéisniiﬁ@ngl REQGEYY domain
IS4G kM LN ir radj o ;
PRI of Breofalodiet’ B ind 3pletieg’ €381 mrm drequency
s domai n; 35sel ecting specific one or nore

f r equenoyeamenppRORERLAG th@?réqh@ﬂﬁ} AbAG f;réﬁi{rééerft&fjdnoof the
: 0 .

st abeatbASHCRY 9958LY! ok %rfr%ce)r ggXencg( cJ:r?‘:ponents with a
reference signal, thereby producing a correlation value describing similarity
between the signal located at the selected one or more frequency
components and the reference signal; '

means for estimating a reception power value for the signal located
at the selected one or more frequency components;

means for calculating a decision metric from the correlation value
and the reception power value; and

means for determining, on the basis of the decision metric, whether
the signal located at the selected one or more frequency components is a
desired signal or noise.

23. A computer program distribution medium readable by a
computer and encoding a computer program of instructions for executing a
computer process for signal detection in a radio receiver, the process
comprising:

receiving a first radio signal;

transforming the received first radio signal into a frequency domain;

selecting specific one or more frequency components of the
transformed first radio signal, thereby obtaining a frequency domain
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24. The computer program distribution medium of claim 23, the
distribution medium including at least one of the following media: a computer
readable medium, a program storage medium, a record medium, a computer
readable memory, a computer readable software distribution package, a
computer readable signal, a computer readable telecommunications signal,
and a computer readable compressed software package.



