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Signal Detection sn Milticarrier Comunication System
Field The invention relates generally to signal

w@er@casdbng carried out in a radi o receiver anBCT/FI2007/050222

particularly to signal detection in a radio receiver
capabl e of receiving and processing signals
transmtted according to a nulticarrier data
SignaiiDeievtionhienMuBickgier CoMmurisation Syétem
transm ssi on schenes have been wi dely studied and, to
degree, enpl oyed as hi gh-speed wi rel ess data
Eransnission schenes between two i ndependent

comuni CHfe PivedlByh ¢Eiatey gé}r'ier\é/lbF &) Sighal HloRESSHY Hiapdd 80t in a

Such ti tr n Sche
R v BrOSAIET ks Slorabadietion i B rayoBeariusbsapable of
neeetving erd myo¢Elg sipiatsrianamittdd aoeurdingr tosy SheliiBarrier data
ﬁgﬁgﬁﬁgiloﬂagcﬂe e]n’ool s are typically transnmitted in
aral l'e

on a plurality of subcarpers. In order to
enabl e data transm ssion between a transntter and a
Baeckgkaund { he receiver nust be able to detect a gl ven

h | .
tsyr/gﬁs[nowélﬁké rciatg't %ﬁ'ﬁza g sc%gﬁ{bps”b% g’eﬁﬁa dreegystumed
. qlot spmat degrege emplam@rﬂ rag b@mswaw wiretessi datshganemission
s’lfh‘éméé“%%twé@%’ tﬁ/br In‘él% @hdéntv%bﬁnl\d}}’ibﬁﬂi’r‘?'deb%\égl oin y}\?eless

cei ver. Th us, ICI ent si et ecti on net ho
? CREURCARN oSé/{SE%P% n§u§9n%‘|“t%"2%ft Haie diapsanissiangsaiiemes
intlude, $®rge&iat$1pm t@rtnogonaul Fr@@fdricWDMQ@ﬁ' Mﬁ@i@ﬁéxvﬁgﬂ (OFDM)

nal tection
Sl dh 7 AU Tiet | sVaiEtioer SEVHE! ofots CHERCS. RsRatrpically
tTmsmittgddh prabelt dmra pluraltyi afasubcadndesd Immrden’ telentabi®n data

tgn%iﬁﬁgﬁ'ﬁe@\ﬁeéh %nﬂén%ﬁfe?%%%da fré’cgeb eoc[el\fegn'ﬁust be able

t
etectl on procedure h
lgdgte¢taigiven Swnph@r@agwmoromloéetgn@htranar@ltted by the transmitter.

e Wh‘r@ﬁlﬁéﬂlcﬁﬂopblﬂﬂ%" N & bé BRehESRUVRRE t%' caused by
Iarly orrelatjon £ert|es caus ?9 e .
o i, phayh a'\dcﬁmsefn%y argivg &tt)ap\( KIow Pawer ignel at the receiver.
Tdsot aassefﬂd:ledt ssignall distbetidn Omelthmdis%?ﬁeéfcﬁh stnaletecting
e i gnal_, and..i
égﬁcﬁl‘q z%Lgbe% aﬁ%hg\gégpf %&St Wna[snew@? Bngl mgl}marrler signal
r@@@léefﬂnlrhédadlc reegigebeen detected. The signal detection

is usualy )OPBS/F@%%{&OM rélsé’é}eetfdpriEl rﬁ%} Bl @:%rﬁgd out in either

correl tion v ecel ve g@
ting eQhdrepueacy edomiaibe Thge sianal edelechon vigl depirally based on

codletationt 6da receved Rpal HREEUsREd TaY HBRCHbN EThe signal detection
procedure may be blind or pilot assisted. In blind signal detection, the
autocorrelation 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 levels, the correlation value is
af fected by the reception power of the received

wa@k@nabsieTher ef ore, the threshol d val ue nust bBCT/FI12007/050222

cal cul ated by taking into axcount the reception power
of the received signal.In practice, the threshold
val ue has to be calculated for every signal detection

pr pertive ethe'ﬁhl*é?sh'om: K/§I@§Gﬁa§ %%@HQI@PFatéH fotl eg)w signal detection
Xi

[9cessin

PletER0E Bty Drrri St e hal JeNalcPicsspacaRb hus, the
Brinpfexity ©f mi rpticorecefver barrym‘g&mtltm siymabbigtectionbrédiriure,
invention is to provide an inproved solution for

Birm@eseﬁb%wml‘ienin@ehﬁ@bo receiver. According to an

aspect or the 1nvention here is provided a signal
det ect i oAnnwijecidof theairmedtion riecei pevideTae imprdast solution for

g.ﬁﬂgra&ggt\,/%rgﬁfé Yé({]g rg%gl{/élst radi o signal, transform ng

o signal into a frequency
domai n, Atwdinony apespeticobihe ioventinre thel@qlsepmylded a signal

G@t@@%‘r@%@th@ﬁ it @récﬁ@'?éééﬂ?é?eel" %oﬁéfhdoagélﬂ %%celvm%fa first

t hereb bt ain requency mal n repr
Ladlg gHgnaly &@Qﬁ@%mgt the E,eéaeé/@@ear%rr@d& st*ﬂﬂaé it qudlegyiency
dmawnesébcm@r sebatic nend h@r frhef efrsy 'cBmponents of the

f. th I td t he ,sel ect ed
RT3 PSS domain
rsipgesgntatiore rof by qagmﬂdoca@daat:dzhle elebddtedh oral ve more frequency

SAPNND S b HEAIBE LA AR b, o

lperiedericihesseacied ana praaradrenuency monuppente withad weference
ighalt errébﬁb?ddddmg?‘b%n@atmﬁvé@e @eE&5hiRG iRl Hetween the

05 BRateco Al TSPl O0e o MR IHERsY | IMpoRAS and the

reféreace aighalle¢stinmatirigng, reO@ptlidrEpib@gr Sztalgé fbh@heldg@nél Rtated at
cated,a sel ec

BB Rl crted PRE T my et MBS el Al e Bl et

frangbe CAU@lﬁi@hn@lm@) aad dhé eecaptivaqiovedr \aes, i andedéteonining, on

th@%é’slé of Fiﬁé"ﬂe@:?sqoﬁ rh&HEO WHeBRiVRE: s@r Iro@g{e% éfﬁ% Y&lected

ri ses conmuni cat 1 oh i nt erfa
%% § ere Er&ﬁae%%%’ngonem I%a;ﬁmﬁeéﬁlwl @n nplseThe
pr ocessnArtg;owhg tbSam‘(ﬁHét ggbe@tr (giotr{eg@?gﬁg?n tﬂ%@éj@@ pr&fded a
i
BRI IPATER nEne otelic J5CeBe (bR mampisagion interface
dondiguestclp mbosiveradiesigntiss pad tafprOc@smng;UPitrDTkﬁe processmg unit
t I
|§Q?b9ﬁ%§[]%%”¥§8é]9€,t gwrféﬂ%ﬁq f(gozﬁr%&ﬁtc%? 88&9 ace’ 4 Brst radio
S‘@?ﬁ'e@@fﬂﬁfatm dsfme oecaiverd @mradlowrtadjlr&o at frequsmioy ctorcaionselect
sﬁ’fecmér 8né T HARRINE Vir&RIBIR e Mpoéits %fafr% tcrjégsforrﬁl‘eﬁeﬁr%\’ radio

In representati on o eS|gna | ocat e
LT, ey SN coBfAiTag oA f gy OB eRresantation of a signal

lo&ﬁted egic thes sghatad bher ebyndreoREiidiby@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 metric from the correlation
value and the reception power value, and determine, on the basis of the



10

15

20

25

30

35

correlation value describing simlarity between the
signal located at the selected one or nore frequency

weoeowgardnt s and the reference signal, estinateP@r/F2007/050222

reception power value for the signal |ocated at the
sel ected one or nore frequency conponents, calculate a
decision netric fromthe correlation value and the

deciepti ﬁTétﬁ@V\Whew%rUﬂwe %lghafﬂqbéét%nét tl@é‘ dehectb@sh e Q§r more
ﬁgﬁdems on _netr | ocated at the

lé%qcé/dcodﬁeo%‘?ntﬁﬁ @%gﬁgéﬁw?% @ﬁents is a desired
si gnal oAcewidsg. toAanothdi rappeot ah dtd énversipac therk "sh@rowded a

HOBR8 fePRingl T6F GiskSinP 50 frg%@s mwnﬁ:ﬂigh%%t‘alo Orh&Sfhobile
Inaw re, €ess conmmuni ca 1 on ne?
tesminal aomeifesi & sadig regdliver centigwed tooeteiyaradrstoadio signal,

erﬁ@fbMﬂ ﬁqef réSdive @ dirst %Shﬁa%rgntaf 3ol ggffbh!?@n(g}ﬁ%%'rﬂﬁﬂ select

ft di 0 si gna into a f reguency mal N
%%Cd 1G | 8%% e ?@U?%’qﬁeﬁﬁxpn%tﬁpsﬁéh@ dragysfenmed first radio
$|gaal$ftheretw fobtasiningadi ¢regugney , ddmahetéprebémbﬂbﬁgoiaa S|gnal

R ST RS 1L U SRt L5
ff@qm@%rt@omaél fepeeganiatiord ofrthien sigepl kemetdchai the séletﬂeel one or
ﬁbﬁé‘eﬂec{qu%‘ﬁ%&"e&hrﬁﬁoﬁé]ﬁss\ﬁitﬁcé ¢rePG P sidh CtHel 7 DL %ucmg a

conponent erence signhal, éby p
cOrERlptiQn aalem deganibing similaityg gtvmerarthe ySl@@alvvéthe%eat the

sélgetell brsabednaie ey RPlcHCESMPORENIRT afBI thd BRHERLY signal,

d th I t
SRR ISGsRER RoSfdirafus 1aTHBS STelodales Pbihe pelpaed one or
mer@&Eqdemyecompmeﬂtst cahpuete \a d@d&i@l@nemltamc ﬁ:@dnotthleact(ﬂrélatlon
val ue an e .
P06 SRE IR Lot H WAL ViR Pl et BRes 8" et BEsise of the
@fés'@@cmﬂrtm whethet, tha,hetghet ladededsiajntile Isoleatast cate bhemore
%o%&ﬁnt%&dé&l?@d‘%@%l Grgrt‘%ﬂgé‘ems is a desired

si gnal noi se ccordin 0 an er aspect of the
i n\%entl dblr‘FCOqui\'Bgetol %nQ;PSQ@&@@CtaOfCBWpWQF‘“W oldesenis provided a
@bnspmtebptograrrn@@trwmbﬁadé@uhm l@éo%b@ﬁ?lét@mﬁunt‘ér and encoding

£ R, ProQ D oF SR OEE, fror XSt Gl = deuetiesrppRess for
SIQrmH:laietecfmn/ejr a fEdio peaeiess Tmmncsss coemflsesn@celvmg a first
rfaH gs%ldr%‘ij' ﬁlaﬁé’r%ﬁﬂ‘nac[; ?ﬁ@%ﬁ:gﬂlg&l Neket r}gdiroegﬁgéf cllrlj]tg Skequency

1 O Slgi requency domai
dgreainf | eSlelincorspesiis fanegusn dyoreofeoiency oémpheents of the

ttéﬁ@%ﬁﬂsﬁ Fedio ' 8@l Sit88Rlby tJPﬁélﬁ% bt ﬁ'F}gcat J" domain

|nre resentatlono a S| naI

rf?he%@gpag @né'gb"ra rI,q,qaée@ radqthengs! e@tﬁﬁ’p@ﬁ@n@rs more frequency
coon e eits, ngpr'réiatlrﬁg eﬁela‘ﬂ&qumvaddrnémpfé?ﬁéﬁétﬂbh@rﬁ‘ o¥f thkehsignal
AR RE B o BBE YRRy 2oy L lgronce
%gnﬁd; iherehy produaingea deselatbnnglis desaibing sinsitangebetween the
signal located at the selected one or more frequency components and the
reference signal, estimating a reception power value for the signal located at
the selected one or more frequency components, calculating a decision metric
from the correlation value and the reception power value, and 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.

The invention provides several advantages. The invention enables
a robust detection of a signal that has been transmitted on given subcarriers
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signal located at the selected one or nore frequency
conponents and the reference signal, estimating a

wo e@eptilen power val ue for the signal |ocated BtT/F2007/050222

sel ected one or nore frequehcy conponents, cal cul ating
a decision nmetric fromthe correlation value and the
reception power value, and determ ning, on the basis

sfmmimedagnysmn BRbIHeE s@ﬁﬁlt erothBe sfiglﬂeﬂé" trhRGAkRY 8h other
nor e quenc

the sel ect

8 B AT PORRRY e vehSH roeo M RglEetonal detection
sxgagdlaks aufvinet sgreptiofhpowan éadl af m@abllgasl delrPpsdcessed for
deigghion of a signal that has been transmitted on

gl ven subcar rierssinultaneously with another signal or

ot her signals transmtted on other subcarriers.
bigdiafidsawings t he i nventi on enabl es sinplified si gnal

det ecti of thg%'i&{lnﬂ Sth%fmggr?tfc{df\%gle @cta?cgﬁ)edwl&erg%  Wtail with

t he signal berlng bcess
tﬁfgmnﬁgéo the en@oﬁunem ary, therescompsmyingndraitingen which

descri beﬂ.?urb gr1ea'iiﬁfstr‘é€ésa' lg Whidak! eé\%b?é}ﬁe 6f° &ﬂ cpxemplary

nb dlnen s and the acconpanyi ngs,
GQTILECEoR) SKSIEiL a8 3o GOl epaIGonia oI e cR¥apiay ynay be

mq:rramencmil on system i n which enbodi nents of the
2. illustrates an

i nvent i enent ed; Fi gu

exanpl eof—gguﬁ;g ﬁ'r“égg c§s Plﬁn?{)fhea figQuUeney rRegtrum of a
miuficarrieresignal gdceimed im adiadio exeivee mcaoimg togn tednidadiment of
@,@‘qw%g t of the invention; Figure 3 illustrates

si gna etection carried out in the radi o receiver

accor di r@gw@ Aflustigées sienel detectien cavrisdt dwrin the gadie réceiver

addorgihfad s srhBdAm<HLEeHd PReRRSY; €d out in the radio
enbodi ment of the

vent  diido BalBtstey Aael deestan garauedgcwteatth@ﬁ?dulolrecewer
aaordiad toahothertdnebddithent bELRI M%ntﬁlﬁﬁor Ing to sti

dj
T ow af 400080 TREBlrads, 5oL SdBRh Carstodiun Hhe sfuiedeBeiver
areesding g stilbanethemeodiatimenbéf theénventient and.
Descri pteiQiye0 |§@“?ﬂ atfy ﬁlﬂsﬁ%ﬂrﬁ%Sngigyélodgfe%méﬁccgpcess

exanine an exanp a_conmuni ca
RHINSER e8 Qﬂ‘b(?q%‘einﬁ@éﬂﬁ igMeRtion. be appl i ed. The

communi cati on system may be a nobil e communi cation

Bqﬁmloﬁmhnmodjnhmsal Mobi | e Tel ecommuni cati ons

systemw Wreless Local Area _
ith 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 system (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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Net work (WLAN), etc. Alternatively, the communication
system nmay conprise two i ndependent conmuni cati on

walewraeds7 f or exanpl e two nobil e phones conmunPCEFI2NG/050222

with each other w rel essly.5 The communi cati on system
may utilize a nmulticarrier data transm ssion schene,
such as Orthogonal Frequency Division Miltiplexing

%@Mtion%éﬁbmmfe@rmdihg_tgitﬁé SroM REARIGNE. FReSU¥BP R eiver
ﬁgthe sftructur(? o{)araloEggﬁ_ver 100 to which, )
200 JBRYrelot SXBMRieDS A/ BRI SPIBCCUPRINARIONH@! ingimeation-
peressieg dd@d, suEh gisracdmipster, a A (Pén@ehmEE;g]iQD?ssitstant), or
TN i cat. a ca e .of at.
Fiangletehhintd BF TR E Rt PVt SRt RPS sgeBeiver 100
&y ajse hgrare plenert ofsaicomnewdcation ne/omsysunh empatrse station
of d egRbieNEbRHAINTBAIRN dysfla Mot t 54 gg&&sd'&?nlt %ot B WLAN.
t echnique. The radi 0 receiver 100 may, tor _ _
EE |“é?febéfﬂ“af%9é? $BFRlvempeY ke emﬁmr@&uti%@noﬁﬂectromc device,
b@ihgfg@’iﬁgm@c:i Ctgl?ﬁ@teﬂl@ iﬁdﬁbcfigntél')écﬁnésprécé%rﬁl#élt@lr ?%écr)]rgling to
r.sQn | sistant), or a nobile te
ggégg(ﬂ%%%)&h%gﬁﬁﬂﬁ?%‘ati on system The radi o receiver
100 may Bheoadie rmcebieet®it cahpeseo ameomoanhictionahtisfdce 108
c a-b I 0 bj. | ni | O
B < fehuflo RHBrmLabh DRaRbm RS PR BBl el The
semMynicationvisieriagp hed anayhsoadrcepforannié| aanfiguractto receive
i@\ﬁi’rh@ionﬁ?&ﬁ&ni&@ﬂfb&gu&iﬁg driy n%c?rg ﬁiu%ﬁ:a’ti@ﬁ't@cﬁﬂgaﬂéls?atéadabove.

P R B ICRHan ¢ Bl CRed 68 VBAY 1 @BRgHTEsL0 process received
ioformationatigresis itmaefe‘r@ﬁedég@ef. Ghﬁrddhﬂrmh?ﬁtibrﬁlﬁrﬂéﬂﬂ&é Q08 may
t . | Q. _cnannpel.. .

% Ra0flreBite R 408 4t Ofe RaGoRRT Doubelien sioals oo wel as
loopdingut 8tk reoatag: diformatidrosigaial o intorandgital tfedn byn usiditon to
SRTRITHOERN AT SRR G40 ok ey BB, J08 may oo

cRBierEd fckkansiat infarmaatien signals thrauah the radigeshasing!.

deg;,ee. ﬁrguetrsdxfanﬁaﬂewri?n iﬁm}ﬂ?éfrf a§rﬁgﬁ§§s 'Hiéréd&ssing unit 104
1 gu | er..an . . . .

TGk foopo el epetetatis, gihE sacibgegeine 00+ Fle argassing unit

16+ omamt iben ainfigatesd i tot q)raceh';sg: ihﬁjrm;]amibm réceiagdli throogh the

iV ' ' ' vl communi caf |
(A EREbRHPErtoa O, S4ARRGR: el PfBREHD Gt 102 may be
GaiigrrRst ite roasfagmadigiteh st proeessiag algdrithme onTihe received

ihRAMRtIbBGRI Mekr %Qorefiéﬂ5|§/hféteep aptfréﬁs%ﬁitt@g Pihﬁd‘r?rﬁa?@ﬂgsiaﬂéﬁ The
104 caonfi ure% to contfol operations of the radio
Rrecessiiey ‘gfﬂbﬂ HhEgyr Seerplagamed Wity avsyoitsd signal processor

mrovitied uniersl stiRalpleassitvart rdrab8@déd B £ e6imRter! filaauBlR MaRlium,
ST R BRES 4P Sk ALE (adlRppon Srectic
ldiegirated Girepidl processing al gorithns on the received

The radio receiver 100 may further comprise a memory unit 106 for
storing information. The memory unit 106 may be of any non-volatile memory
type. The memory unit 106 may store software necessary for the operation of
the radio receiver but also specific parameters 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



10

15

20

25

30

35

information in order to reliably detect a transmtted
informati on signal. The processing unit 104 may be

wooplapdanted with a digital signal processor prpOwFIe/050222

with suitable software enbeddded on a conputer readabl e

medi um or with separate logic circuits, for exanple

with ASIC (Application Specific Integrated Gircuit).

Toe. TMIuefel‘ pRReifsE&s 1@9%?@)&1&&&:@ BR"n rHH\llé“ees@clﬂﬁtg%" b(%yboard
or. st.orin nf or ma uni

HEY hedBy. SHisPIATAdhe. PicRRRERS 20 Beocdmisaior y

unit 106Thayadio seecisef 1 DR neaynkaws aaoynrhonichtien connection with

QP& 't%ﬁ‘\sﬂflttélqu 16396@85%\@' ¥eéorRH{un€?(la‘°t%nsﬁ1 %@% e 114 and a

par aneters necessar recepti on and eSsSI ng
ewoqeaa'ne 3niyAdPs Thﬁwéadlgdr@wwti@r \ﬂéﬂ ey hage the capability to

adasrhit W@l’ﬁ'né(tl&ﬁ)GBéérﬁﬁ]gatoLtﬁérOFDI\/Pfefcﬁﬁ%uéC)?ef Pdve the ?apablhty
{nterac ralorecelver ahd a user

OhLAnSIp Lﬂ%??éf'@r 6%&5\/‘ S*Qr’ﬂé‘ %iser interface 102 nay
i ncl ude Mext n@ghald&jet@ﬁlcﬁucdﬁarﬁéd aomkteyubomei radicd receiver 100

%@é’o‘?&ﬂg té é“ g%?%' IW 81‘?1’&8 roigwazl&%%ﬁagrzjec{j with reference

t@oﬁﬁum%%tq bn connect| on W|th aradio transmtter 110
conpri simguas CQm'ﬂUEt éoﬁn' @)&Hﬁ@e }yﬂhé‘nfrfguenc;/y domain

Pr OCGSSI ng uni t dio transmtt

[pRVRS R RN QﬁWt%gfﬁ' avhioh mayive rangivashindbe sadiorfgceiver
100.tAe ls(l\_vgvlkh@whﬁhcmé art, -tRe dmm §|§ﬁaICi§%aﬁidltida}‘néro&gnal that

SRR A Bl R Siocaers cPRgren boaliomnt Joguencies. The
faemmrmynsg)etocbrmm oértbeobumntners mbg dveviep! benFigutd 2bMlustrates.

ﬂf{ftﬁ&fngeﬁe‘gﬁ% n%g@gfﬁ%%g} g%iﬂﬁ | tg# ﬂiﬂg%t)g% 5 F' Wittdd on a
plaralibs ehsabsarreest daﬁn@lampﬁaj\ﬁay | diteny. Aeglvmelgnaﬂ may
b trbRASmiteY On "e%ﬁv é’t%cam@r offhte' lﬁu%la}rléf@lmﬁl\/] nghgfor only on

art | S arrier si
QJB%?PE%@ “ﬁ"%lf‘arr 1‘%"1’9'90@” §MBB’aNr iShibgagsiant gﬁ@ﬁdmg to the latter

shitohes, ¢hé sﬁb@ﬂéﬂz&:bﬂﬁe mORichirRY GFOM éi?}?@tdt‘\é'ﬁb@fallbaﬁted to a
ustr

R SBrdRsiait Rra e o it B Boigures2. the

subsaiers t @fdthen nwlpd;arrlar iQFDBY sigmat dravieebsen wilioegteth to three

AV, LRSIy 3 06408 o Mo, b contr

fegerinsiasnah fof4 aRF Y7 origgal 88 is lesated iat sybcamierskavipyecenter

frayuReles At 2, SBbsat 18 esnd BN [Ratdeat @ %@Eﬁh‘riers having
t he subcarri

SISO H TS S RLRAT IS, She ot Shabiails Shi S anrshmay be a
deisired| ssighali rthet radioFDMcejuepol 100Nt ier iattempting™i @1 Gefdct  for
egﬁﬁ% 8élt d'fbf)gé? 1%2 e%lrﬁp'lgaﬁ\%oerrdm%l:y%s c?esuredhs,lgnal may
be, for example, a synchronization signal or a pilot signal. In order to enable
data transmission between a transmitter and a receiver, the receiver must
detect a signal transmitted by the transmitter. When a signal, egd. a
synchronization signal, transmitted by the transmitter has been detected, the
receiver activates other procedures required for the data reception. Such
procedures may include synchronization to the synchronization signal, for

example.
The performance of a signal detection scheme may be determined

by the amount of correct signal detections relative to false alarms. A false
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signals S 1, S2, and S3. Signal S 1 is |located at
subcarriers having center frequencies at f 1 , f4 and

wo 290742ggeml S2 is | ocated at subcarriers havi nEBCT/ERDEV050222

frequencies at f2, f5 and B, and signal S3 is |ocated
at subcarriers having center frequencies at f3 and f6.
One of the signals S 1, S2, and S3 may be a desired
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The frequency domain representation of the received radio signal is
then fed to a subcarrier selector 304, which selects a signal on specific one or
more frequency 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 example, 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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radio signal as if it were the nulticarrier OFDM
signal. Accordingly, different signals in the

worioriiezsasT i er OFDM si gnal woul d be al | ocat ed tBCT/FI12007/050222

different subcarriers of the nulticarrier signal. The
radi o signal received through an antenna of the radio
receiver 100 is first filtered, anplified, and
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the correlator 1(SO may calculate equatlon (1) with different time shifts
between signals S(n) and SR(n) and select a maximum value. The correlator
308 may be of type known as a sliding correlator.

The power estimator 306 estimates the reception power of the
signal S received from the subcarrier selector 304, i.e. the reception power of
the signal S on the selected frequency components f1, f4, and 7. The power
estimator 306 may calculate the reception power value P according to the
following equation:
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N (n=1 to N) sanples, the correlation value may be
cal cul ated according to the follow ng equation: C =
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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 f1, f4, and f7 carries three symbols
during the OFDM symbol interval. Therefore, signal S1 is a sum of three
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synchroni zation signal S 1) . Accordingly, the
conparator may output a signal which activates

wa@ychesani zati on procedure in the radi o recei vRCT/ER007/050222

such that the radio receivap 100 may start _
synchroni zing itself to the synchronization signal. On
the other hand, if the decision netric is |ower than
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to produce the decision metric to enable the determination whether or not the
received signal is the desired signal S1 or noise.

Figure 5 illustrates still another embodiment of the invention. If the
same signal the radio receiver 100 is attempting to detect is transmitted with
diversity, e.g. several times, the radio receiver 100 may improve the accuracy



10

15

20

25

30

35

f 1, f4, and f7, respectively. Then, the correlator
400 correl ates each of the signals S 1, S2, and S3

wowdoh/1zsasT espondi ng ref erence signals SR1L , SRPCT/ERG07/050222

SR3, respectively. The cornélation may be carried out
according to equation (1). For exanple, signal S1is
correlated with a reference signal representing a
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In block 608, the signal on selected frequency components is
compared with a reference signal, thereby obtaining a correlation value
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i ncreasing the performance of the signal detection
procedure. A plurality of decision netrics, each

waswaarsated with a different received radi o siPOBFR2007050222

be cal cul ated according tolany nethod described above
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ts corres to the suPcarrlers

VATE LR BORBAEAAS S e anatnadsabelbfion vals: g removing
tﬁ@&ﬁa:hef megnaép’mn peWecfrenh me&mmn%liiiomwm@b Bent sis
e a ere t ai ni
Corr ol adndibGe B1aTh WS Ih B neher B My WBRlEIAlE, fhother

decisian metriedf dw eatlic r@zﬁﬂwdxascﬂiﬂﬁmmmathat the desired signal
thef r%rdﬁi“?écé{/&nfg attgﬁ'g)tlﬁﬁrtroeh C?'?s rfpa\hshﬁtt&@rsre'v%%l%es the

by correlating a si | e”si Ising the
reHiogiRsRINeT @@wmﬁestwm tl@%@d&@mtaegﬁéﬁaﬁ Gévarsityetrangmission
ifiqgoet to ﬁdnbr@\/@&he\/aﬁCMradWQf ey @@é@bhcmem@y ifoie |§§éfe'rl¢|%ed in

T N R S
toditpan66L. Iflinistdetepmimeddushloels 814 ahat another decision metric will
not be calculated, the process moves to block 616 where an average value of
the calculated decision metrics is calculated. If only a single 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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correlation value is obtained while in the latter
case, a plurality of correlation values are obtained.

wab@7pbasal ity of correlation values nay be copP®i/RR007/050222

according to a specific combining schene. In block
610, reception power values are calculated for the
sel ected frequency conponents. Again, the reception

Wé@fcildfﬂr}élldée tﬁ?'gég%ﬁseﬁ’mgég ?6'&;%&!«:%{2@%%32 &E’;&‘r’]\géte%med that

{08 TSERERR S o Be e bl BHOGRsREndsd) DRk b i ed

separ at eTlye fembediaterfts eﬁfuﬂmyh\xymﬁpﬁnmy ?é Nreaiged diht ar radio
t t t requen

SR8y O REED L BufUREHaL 155k U T BB o 100

@milﬁiﬂﬁb’ sehwmated o dime phmm@rmceﬂlcat lrdierfa(m 488. The processing

Gﬁt ¢914 %é%ﬁjbé '&oFlh dﬁtgﬁ)éi%‘?nf SOchECERhL @F tf@%‘@gs\’@és‘éﬁbed in

th e sél requenc onents cal cul a

‘Eﬂ"‘m@ igA it “T?eﬂ‘?‘gﬁ?'éﬁft m% gttfeuﬁsae@ur& GPApeetigrmwish fdgures 3 to
$1Phe éh@odﬁﬁeﬁﬂscma?@%fmfplé‘fﬁﬁnt@a &ah cuhpuést g M'd@inﬁ}ﬁlsmg

t t
PR SRl ToF PP R ol e preGRSF e Sardieteran T the radio
l\e@buver i.e. renoving the effect of the recepti on power

fromth r j i
det erm gre mc%@ipﬁfé?n"@ ah‘?t 0 cgi F)ge ano% Cgrc'nputer program
diskipgtion mediun readahle oy adsampeiesiover phecesshe The computer

éﬁ’@@%rﬁdﬂ@dmﬁ%a&/% HSrSdRehI8 AR lifed 36l h éﬁ%ﬁlc"‘?ﬁagnetlc

Fﬁ I F%%Jggto detect is transmtted severa

PRica ret Ok SRIPICARIURAL Sy lem, ?{%\R%et%etr%WHﬁﬁ@@e"@dlum

The $Od1plﬂd§l5pt"()grbﬁﬁm¢ﬂlﬂml Athyi mcﬂfd&@_’[ tl@aStﬁtg’rﬁ?\(ﬂ t‘hbefollowmg
[ s dete

ARG ko Doyl TPEaRB! RBATEbc P obianbcsth BoCEG TR S record
madtum atedoMhidepreadaiser stamary, ta faindok GAZess f miemadry, an

N A I P
Uplgp Ht'% RIS @a@cef@p@#ert f@ad@@ie:ml@rﬂ@d alecanapyier readable

t@@cbhﬁﬁum&amsﬁybﬁéleGom'phtémbﬁdélblé'd?ﬁhlt@d ﬁ%ﬂe‘ﬁ' é’rﬂj a computer
netri.c has encallcu at e there is no need

VSQS%‘F&OH"FUSES%%O t\yﬂ%paﬂﬁ@ ®rocess noves to bI ock
618 wherteveinhehdegh sthen imeémtian (leais tﬂS@r&V@éﬁﬁﬂbe\dmaﬂﬁ)V@f with

kS C a t hreshol

o REE 1 SRR SRk ot RTRAY kAT BMIES i is clear
that ﬂ’sﬁﬁmV@WQﬂ U@, nat Hesisictask eratoy bt itocdr bekmédiiedhier several
wavd witliat signal is the

eyS| rédﬁs’tlﬁgﬁaﬁé’ghﬁéﬂﬁnﬁeﬁc ém%’,q i f the decision

netric is lower than thethreshold val ue, the process
noves to bl ock 620 where it is determned that the

recei ved signal is noise. The process ends in block

624. The enbodi nents of the invention may be realized

in aradio
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recei ver conprising a communication interface and a
processing unit 104 operationally connected to the

wa@oonmapsieat i on i nterface 108. The processi ng upCT/F208F/050222

may be configured to perforin at | east sone of the

steps described in connection with the flowhart of

Figure 6 and in connection with Figures 3 to 5. The

€iigd nents nay be inplenmented as a conputer program

conprising instructions for executing a conputer

process for signal detection in the radio receiver.

The conpltfersipnalgdatectiay heetsddrigd aonadioC pqeiNe?! the method

&mg di stribution nmediumreadable by a conmputer or
ocessor. The conputer program nmedi um may be, for

exan‘pl e Negeivingt a firstiradie signalan el ectric, magnetic,

opti cal r

op1Cal RORAR 1 RISPNANEIE SHHS) BB R R domai

| nel ude SHISHEES SPERECOPNENST f BOT® reQaRsyi gomponents of the

wmuﬁ&edrﬁwﬂabécﬁoﬂ%ﬁbrtan taembg%{@dfamrfg agefr@edbﬁay domain
cor a.Co uter .re e r a rando
IR, = i Htded' 57 B SPIERG dNeadr sipy Meauency
eompenents; conput er readabl e software distribution

package,coc’flrﬁq Wé frgggért?éf d%n%‘iﬁl r%ﬁ'rer%gn@éﬂg &Be signal

r eadabl I on ut e
Ipeatedeat thatsadectedmneaot mqmtféequeeam Aomparsmis N@e@l reference

S@halVEefe PR Kﬂﬂ%mg'fé{ %rr"emﬁd)%h/élﬁ‘@ deB¥Rhd %ﬁnﬁ@ﬁy ll‘b%gﬁeen the
des rlbed a erence to an exanpl e accor

gng hIQC%t@E‘o%ﬁWy?ﬁ(?CB‘?‘g\?Pﬁg%r more (e quensy qampoRdEs and the
refarente eignia not restricted thereto but it can be

nodi fie within the .scope of e
appende%slt'ﬁ]a ﬁé %ﬂgcﬁ@yin PRWE" JYplye Jat Z@e isbq{]qt]rg?ﬁ%tﬁdi at the
seleciad onearenorer frequanaystdnugbreomsr i si ng: recei ving a

first r Qﬂ\'l%létir%‘%l deéléi%swtm gﬂmt\ NRer Fél¥ﬁ(% Vi and the

radi 0 Si requency dormai n;
repaRliqn EO‘Uﬁ(eV%JHen%Ws frequency conponents of the

t ransf Ord&&nflhfngt ohaHé Dagistithe dRMIGP MRS AVRbHREr ﬂne signal
I etgg @X Iréahz.‘\g re resent Stl on of a signal Iocgte da
PHe § &8¢ ROMOTE FERYEREY CEBIRGHRBLR i§;a desired signal
arovaigd.ati ng t he frequency domai n repr esent ation of the

signal located at the selected one or nore frequency

conmponents with a reference signal, thereby producing
a cor r el2at Thmmedhe ofieleimilbiwhereinrthe alscisjorbetetreis ¢dieulated

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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signal |l ocated at the selected one or nore frequency
conponents and the reference signal; estimating a

wo e@eptilen power val ue for the signal |ocated BtT/F2007/050222

sel ected one or nore frequaficy conponents; cal cul ating
a decision netric fromthe correl ati on value and the
reception power value; and determ ning, on the basis

?L theI dsizl ghen metHodc, ofvvfzﬁéuhﬁr'it hghsicimak Lfﬂé"cﬂie%@yatdomam
e selecte e aor e C onents Is a
Resen)a (Prbﬁ)gfﬁﬂgrswa@qolgcatfd gﬁ-ﬁ‘@ %@ %ﬂ gRe Qraingre frequency
uhrepenentshared eoirelabed rveith izc freguead)c doatatal repretienitatiorg of the
%;fgre?\%%rs%‘?él' on val ue by the reception power val ue. 3.

e neth

of claim1l, wherein the determnation is
carried out by conparing the decision netric with a

fixed thgeshrd dm\éﬂlldbe &nd a‘ﬂﬁc 5 \R}Fere%‘ 4 hﬁlupé'}ﬁ)( hoioffrequency

t he conpar.i son, whet her t e SI | ocat ed at

CANBEN@YS IR el Ciap A theye@iely %nﬁh\@n@«?@gtw PRWes sqstigrption,
ahgnitle deckirsanettic ThRuMRIOROAref cartial Mbdt foMI®i Frequency

e si at .t he eI ected
o BaBhA tenataBenlaty SoRRRs reapaRt O Jrsien rretos. and
thegnathodi furthhecolmpiisingrcomettining the phirgligroftdeaisidihmetrics.
threshol d value, and the signal |ocated at the
sel ected one or nore frequency conponents is
det er ni ned The baeHdeof rlimhd, delersinora nplurality ief frequency

é(ﬂﬂ@bnéﬁ‘tgﬂstéé@edt&ﬂ %‘iﬂoﬂh@ YGFrel8tion, t]:\@ere%%)f@rﬁj p%f/ve‘f"éﬁtlmatlon

V\@ in a frequ encg mai n representati qn

G e ebsihch oM EnGXicMlBnaare Harisd routs o digsengpauency

mmpomlmttt sepmratedwrthefaiye?lbtwmﬂig a plueslite of \edRiwn metHC% and
: r r.enc 0

N T e TRt A o

is selected and the correlation, the reception power

est | rratismThgwethBao@'gauﬁlpguﬂﬁ FddmGiyl ation are

carried out, conponent separately,
t her eby "66€XiNg ﬁdeﬁs’fpﬂ"lﬂ@‘lhieﬂ]adj@ sighélisi on netrics, and

the met hagtdritind @fe GRS W@qﬂ@néﬁ'@@h{ﬁd?ﬁni I?s@le@tlk%l‘\"J"chr}élatlon

onrre aim 1, wherein

gl ppier BEteEin atid, SerRBrEars saCuBlich pharaligas for the
atheasibone lottéroadid bignakasprérenpariomedefirithatrecsivedidst radio

S Sh P BOBRIR & AR 8 A8H S REEAR, obe af i ng
a plur alqadquiaifngj@@ agetﬂgemalme o thamturality ofelelsisibn metrics.

further conprising conbining 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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8. The method of claim1, further conprising:
receiving at |east one other radio signal; performng

w0 b@74a23m67 f r equency conponent sel ection, corr ePEl/Fng7/050222

recepti on power estinmationiand decision netric
cal cul ation operations for the at |east one other
radi o signal as were perforned for the received first

fréq’uéh(%/l avabin téé%&@be@p’baéﬁe BE nforBl i ldncy ;fonenfts of the
a | ati ng an. aver a

CS, nd
Erﬂ'eSféT %llm‘gfss’ Erdige i n 36 S0bigini g e mikadbangy  domain
apaeserBatiohef ea rsigmed locatedr at fitie Gehityd wHEPORaRbRE We’é]Uency

ly d h
s N T
lohetedeaieiheesrlacteteena oomoretfhequanati ansparealts with a Fesrence
ﬁghﬁ%é}éby P?édﬂrﬂngf Wrr%léh&rﬂ?alﬁé‘@'e@c dﬁﬁs 'sYrﬁﬁarjltg bejween the

conf %Ure 0O rece [ticarrier
fonalgiosatescatl e &9%? iOsengf: more dReAlENGAt saponents and the

efiérehte chgre) n&iﬁhﬂé@ at recepiéh YRwerdialus *fé}nﬂ#esmgﬁﬁlj lotated at

St un| t conf.igured to receive, roug
BesRabl s o mefe nteileRly (PlreRl saldHima e deciion metri
frmrartbecaanetlatmrr egleevad the Betcelpadh posvegnallué,ndrd determine, on

t?ter GAE B HhE UB o Sh%t?lﬁt WHRRG ﬂh%o? Q@alo (ocggede at the, selected

requency conponents 0f the tra
YIgyARMOre fepuenClvermPAnarisas frdapired Sjgnid mainpise.
representation of a signal |ocated at the sel ected one

or nore fregquency, conponents, correlate the frequency
domai n rg;r) gg%ﬁf" ioi Sirerer oh Slaiinghhl wheredn the srogassing unit is

fﬂether:t:enlflgmed ao dmdtftﬁatfer ﬂ@U@@(ﬂgloﬁQﬁ@ﬂ@eW @l\)&ﬂiﬂhtb tAe correlation
n ere produci ng a correl ation

Vra? eeé§§ieec$éeg)t'§a PORMY, QW% y between the signal |ocated

at the sel ected one or nore frequency conponents and

the ref e|r3en13|e ?{;@.B%cg%P 'o'f’v%‘a?m { e\ﬁﬁ%}e&rﬁ thed ?Weséﬁ\l U&nit is

for the sig éct e
fflrtbameﬁefwttreﬁﬁ@n@afﬂs out i meéﬁrawaam pbyiamparing the denision

rhbﬁflcc\ﬂﬁlﬁ & eHrbStold aldife %ﬂ@ ddradi h?CSHtthQVba%@é"%f e lcBRhparison,

ermn t,h decision netric
V@*ﬁ%h W@f@ 'aﬁaﬁﬁ 6‘3&'&% Fé&feq PR O MES SPARBCH POfgIOBents
lsaeiemdysigrm‘rmlmerﬁes Is a desired signal or noise. 12.
The radi o receiver of claim1ll, wherein the processing
unit is further configured to cal culate the decision
metric B dihe dadig reheiveoof elaimi th wiatnen the ptoeessing unit is

fﬁﬁﬁ@@é&rﬁ@;u@é’d"% défdriine H3at tﬁ@%@ﬁé"l?eét@ﬁ%t\’tﬁé sglecﬁe{]‘ grﬁ'e or

erein the processi ng unit

rf‘%fec PAYSRH CORPORBE IR i Feniresy signabaifithg dagision metric is
Higiedrsth@R the threshold value, and that the signal located at the selected

one or more frequency components is noise, if the decision metric is lower
than the threshold value.

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 to correlate a frequency domain representation of the signal
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metric with a threshold val ue and deci ding, on the
basis of the conparison, whether the signal |ocated at

wo b@74aed1ert ed one or nore frequency conponent SPCEFR007/050222

desired signal or noise, 147 The radi o receiver of
claim 13, wherein the processing unit is further
configured to determne that the signal |ocated at the

lpehret @tdth@néblééteﬁfﬂr% br atbiereay m%y%ﬁﬁoﬁwéﬁ@s ??2‘? i f;eguency
ricis hig

d
?eSIa{rﬁrreé’i ngat\ﬁsﬂ o ﬁ“eéﬁger?ﬂ%‘% g%ﬁ ‘signal located at

the sel ected one or nore frequency conponents is

tngir:gho: th ﬁﬁ%ﬁﬁ@*é&%ﬁ%‘?torf |hsé§e%r8re|ﬁgﬂ%lp2%ﬁ5ﬂng unit is
GReigered tt@esqiﬁqic@ﬁmrﬁgtyuﬁf frquemcw chepooents godezartyoout the
écﬁﬁeﬁéﬂcﬁw tthée Olr'Q&aﬁtR)‘h C;%Wé’rn' ééffn‘\ o, n?ﬁﬁf hE: d%cmloq metric

ticarrier r o signal. ; e radi o recei ver
mi% Iatian fOW%PE \'fﬁe%%nfp'r sea”@@.nﬁgt §epraratalyc dhgrelyr ataining a
wloraiie} af @edisibh eneteins yarstheedmbiprths PiralityT dekididemetrics.
signal l ocated at the sel ected one or nore frequency

conmponents with a frequency domain representation o_f
t he ref etntke sadivatecelver of kaimatil owheisén Vies podcassaignunit is

%cg]ﬂg\ﬁ’%ed & %eié?{? Po ﬂﬁsﬁl?rglgfraﬁuénéa/(s) cBﬁﬁéthfsegga ocarrry out the

plurality o eque s an
@Stelation, c dhe eregandion tW@rec%Eémaﬂ@npoﬁ@d dRe i decismn metric

@neulhinen d@.cleagggfr@@jémﬁ/ @@Hn%hghft g,laﬁét%rte@a@ﬁ%rﬁegf%&a ng
O ShPRion aseiic Prich OcHRIPIE F e 5AUY 41 Kegisgn heirics.

decision nmetrics. 18. The radio recel verdof claim 11,

wh [ to _sel ect

p ar al .”ﬂ‘d“e?'*‘?% PEERERENEE bF ol DT BT 16 piieeBind unit is
dﬁhﬁ@pan Q;eredttnere;cee@tthmmgboﬂm cestmuratation, inderfade)eat least
dg%c'oﬂﬁéfnré&‘d rélénﬁaP%Hbﬁﬁ't%@ gé’r"neeﬁ‘éﬁtﬂ (S/qegﬁ%n'en% seiefctlon

onent se arate obt al
e BN Fﬁﬁeﬂ'eg Pﬁﬁ@rt Gsﬂ@ﬁ%@%eaﬂ%edﬁﬂmﬂﬂ irpgtrief calculation

cﬂr@aﬁcbr@fdmhélaisleaéﬂong IEﬂ?héﬁrr’ﬂtﬂzid‘ib SR \é§rw§rfe ﬁéﬁbt'%é& for the
t.he roce S .S further.co ure

ere
PRELEY Brd Bl e et ohiaion & L et PheedSiar mefics and
torwalavddie manradirags ivghuel for e plaratity b’“edsasienfmemuency
conponent selection, correlation, reception power
estimati on and decision netric cal cul ati on operations
for theZf Thasadigreceivheef claimol $iwmereimthenpragessing unit is

fORREOESRRGUred tb%lé&cﬁhé/ %‘i‘ thbfes frefadh&y, %bQ@%genf&ﬂ{aqbé’re at
obtaln al it eclsion netrics and to =
&t ATy SieeBab kP, e, Aha dhlones elgated der e Bist radio signal
atecekictat foethé esceivd aflleast Gk otHep eadi¥igrdfi. ¢l ai m 19,
wherein the processing unit is

21. A mobile terminal for use in a wireless communication network,
the mobile terminal comprising a radio receiver configured 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



10

15

20

25

30

35

further configured to select one or nore frequency
conponents that are at |east partly different fromthe

woe@7tiksas7 was sel ected for the first radi o si grel/FRD@/050222

selected for the received a8 | east one other radio
signal. 2 1. Anobile termnal for use in a wreless
communi cati on network, the nobile term nal conprising

8eleadido onec er Vmbréfoﬂﬁéqlﬁﬂd?d cbﬁmdoﬁ@ﬁtsV%n@ fihe Sﬁefér@ﬂb@ signal,
n transformthe rec 0.Si gnal
SRRl 2 SRR S GE T B 97 lofien ot Yof Selectsd one or
m_oeqlﬂmquyency)npmwmteats;fcaﬂdmﬁatéraadeélerdn‘mhefcmcf fbnr 8@ Gorrelation
r Lregye in .
P98 and RETEBKo AN, el e SRR TRE <l th basiet the
decigipnenetig uehethes othso siames located ebtathe tdstedted qpreney more
HOqBALY @I 5SRIHETd 8UeQlred RfR2I BPAbiskOCcat ed at the

sel ect éd one or nore frequency conmponents with a
reference signal, thereby producing a correlation

val ue dezz;rAb'ad@ @lcBiviedlddripigtgreen the signal | ocated

at these ane frequency conponents and

the ref er#'g%égg |r8ﬁ3'lvmge%¥'ﬁirﬁ?@8as'9 eption power val ue
for the regnal forotransfdraing fike sedaeived fioste radiomaignal into a
frﬁwrﬁgﬂponents calculate a decision netric from

correlation value and the reception power val ue,
and det ePARR® forgipledtingssrecifinene pe miwei feeaenegtaoneponents of

W@etrbﬁéfohh@dsfu%a'adicp%rﬁéi Qﬁer‘eB? §St|a?rﬁﬁ§da OfF@ngchDQSmam
/ p enc rfrpomlan is a ets,ltre EeC?%? or nol se .
R FeRfing Oé‘b& versiangh ipcatedngt tha 58 nec el JNeig Fequency
d¢omponerasj o signal; neans for transformng the
t f

reans. { qpoahs fon 8%%%@@'*6%5'@2%9%@ SRR LEaEy N of the
Yongoleeatesl et théesalecindf onaredt mloretfrertmdmoysaqnpdments with a
rRGERBY AHA] fHeﬁ‘Sb)f‘ pfrﬁe SeQCé’ cgggﬁ‘tlﬁnr@ﬁ@%&ﬂbfn@”sn%lanty

a S| ocat ed
gﬂeﬁlﬁ% sigBghslofatedc aitr dhat salgctask @m%qgénwr@oﬁgquency

dmpmsahdqneeéfetém@@nal | ocated at the sel ected

one or npre onets Wt h are{erenc

oonal . TRty YsTBiRlofm ErEolbR athter sRliondre Sianal located
atetbers‘elact&gi sneror moreyrdwtamgnotﬂpensnmal | ocat ed at

the sel eqLec ane aﬂ&ulgﬁﬁf A 53&&?{1 ?ﬁﬁnﬁ(gl%e@tgz?@r%ﬂ ioF value

ref erence signal; neans”for es
e reaerat@rf@@wehéalyegmm | ocated at the selected one

or DI e phé RN %ét@tﬁﬂﬁﬂ@eﬁﬁsthe Eﬁéi%sofftﬂé d%@isde RELRY vihether
Hemsummerlcfromt correlation val
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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and the reception power val ue; and neans for
determ ning, on the basis of the decision netric,

wobk@rhesiet he signal | ocated at the sel ected onBCDFI2000050222

frequency conponents is a desired signal or noise. 23.

A conputer programdistribution nediumreadable by a

conputer and encodi hg a conputer program of

IeppEESblioN Dff HTsigHACIELRY 8t IS SHe®TREDF hbFe frequency
nal d‘%t ection in a radio receiver, the process
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