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METHODS AND DEVI CES FOR ALLOCATI NG FREQUENCY RANGES

The present invention refers to nethods for allocating
wo e@gusiiey ranges for at | east one comuni cat i POT/S€I06/600329
.and for a plurality of conmunication devices, as well

as to the respective devices. Due to the advent of

MET HORS AND CES FOR AbLAGA TG FRECUENSGY RANGESm

has beconme an extrenely precious commodity. It is
becom ng increasingly difficult to obtain avail able

THe greeentinventen rafard o matiodsifoebiksating frasuicnsy iramges for at
technol ogi es_and applications. is therefore an

I
leagjane: GABMyBiGRIRPSavisenand fﬁrfeplvF?éitmEcwrrmrqicaé'sqnsqefvrirges,
asa\]gé@g?*tg%%F&%@gﬁ%géggﬁgrum An approach which can be

“to achieve ective of maxi m zing the use
of ail existing allocated frequency spectrumis a

DR B AT 61 W BIASE\GATRLE G TR S ElEYh T ety Bagetrum
he&Shd DmOWR - exEMUEIV predi6 GIEGRMbAIHCR IS HEEGNMRARYreasingly
al , a fe g othQ

ocate requency range of interest is typically
difficak s ebtdim avaitable freglienty specioum dait new wireladsce. Her e,

o AE TS ETRIR SRR Bt i
ndwddR2%b rﬁé‘ﬁn%fhealhéé’éﬁélﬁgxiéﬁnq BRod4dt6€ ReqbdeHSEEpectrum.

Accordi ngly, no other communication service is
supposed to operate in this frequency range of

i nterest. However,. it | i b This |
Ar SR eH BB uted R AV s BBEubT Rt the
useestt i exispalicuzted freqnen@pgsadiiuen is aesncésiailiddng to
the concept of opportunistic spectrum access, other
ORPOMINETICANSSHUBEAGERESs HOMORIPRPTEUNRLIG $RECHHFH AECRRS YORKS can
LS,ef Fequency range at these | ocations
begﬁ“rg%%g)%tdﬁées ||Pr§’§' when the incunbent communi cation
service is not in operation. In this regard, since the

\l\/fitrwi%q::flJ r%“éiieﬁéf‘y” Sec?tlturh %‘ir%%gys/’tallggasteg ,e 5 ?relqiugﬁgf’ (raadndceocgf interest
is typically licensed for an incumbent communication service. Here, an
incumbent communication service refers to a communication service for which
a frequency range of interest has been allocated as the licensed user. '
Accordingly, no other communication service is supposed to operate in this
frequency range of interest. However, it is possible that this incumbent
communication service may not be in operation at certain locations during
specific times. According to the concept of opportunistic spectrum access,
other communication services should take the opportunity to operate at this
frequency range at these locations during the times when the incumbent

communication service is not in operation.

In this regard, since the frequency range of interest has been licensed for use
for the incumbent communication service, the incumbent communication
service must have the highest priority of usage. This means that whenever the
incumbent communication service goes back into operation again, other
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for the incunbent communication service, the incunbent

comruni cati on service nust have the highest priority
wetoassygel This nmeans that whenever the i ncunbBeIL/SG2006/000329

conmuni cati on service goes back into operatlon agai n,

oA R e b Wik A Bl el Blad s threrrs
stbpesirenity frangmcrahgé of ﬁﬁérésmm%atﬁélyl oTher efore, in

order to be able to performall the ac ns descri bed
above, other communi cati on services nust have the

[ 1 he ency .ra of
TR gkl B AR R AR R0 %85
o‘daer vomenuniid¢ation sei'wde*s enust tedletth@capailify oHREHNIinE IR’ her
i s . not being used by an incunbent

a g’sﬁh%ﬁa{:%nstgsrpfé@ﬁew%és uped RYt%néﬂmbﬁntfc@Pmmﬂmth@rsemce
17 %56 Hofehiridiftnd? the REaLERANENGY diifiefedtls bat AT el by an

lnotﬂmbantaq:cmamunmdblenrs@rmse,dthegahe othertdmmumwt]@ﬁtsemces
conmu t| on service, then these ot her conmnuni cati on

CalLiish ncytraag% pEInterash InRddilanalidt isiieternainad st the
RRGR n?%ﬁ'e h

frét r ansynqéglé]ogg 0 ese ?thlg‘!raac’a 59”5 g{&?t Iﬁ‘lgﬁmseepi[ll ces do

comynubisation senies, fteer thase atheh eonnnuum‘mm SENITLS int@stistop

org§atig s VBodisitireshisfry sl ierfebiy SHaiRlE s that the
tramiehlibSibRs bf ﬂ%@%tﬁéhcérﬁhdﬁﬁ@atf&)ﬁ éé?’ﬁc@é B8Mot become

comuni cati on services. Typically, there woul
interferance tofthe dngurabeniscammunigation iseadency ranges

t hroughout the frequency spectrum of interest, but not

all pockets of contiguous avail able frequency ranges

Inwiev df the atiovey ftfis abealwdiansbysibid td ebtaisa dhtighsust her
comuni cation services. Accordingly, there i S need for

frequieney rangset suificient bardwigthviariise hothecsher eemgumication
S R af Betd ofud bEBUEREY draRARduo i BRI BalGhoy
rapgestidgughdud dlae &éqﬂency)sﬂmrtrwn ofiintesst, sut ree Bl ippeRetsof
cohP §uc9uso§\9aslf%%le F requency ranges would be of sufficient bandwidth for
use of the other communication services. Accordingly, there is need for an
efficient and effective method for combining and allocating available

frequency ranges.

One example for a communication service operating in a frequency range
already allocated for other communication services is the proposed IEEE
802.22 wireless regional area network (WRAN) [1], which is currently in the
process of standardization. The proposed IEEE 802.22 WRAN operates in the
very high frequency (VHF) and the ultra high frequency (UHF) frequency band
(between 47 MHz and 910 MHz), which have already been allocated for the
use of television (TV) broadcast and Part 74 wireless microphone devices. In
order to be able to use the available frequency ranges within the frequency
spectrum already allocated to TV broadcasts and to Part 74 devices, an
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802.22 wirel ess regional area network (WRAN) [1],

which is currently in the process of standardization.
wadb@7jpsaposed | EEE 802. 22 WRAN oper ates i n t heP@BB8G2006/000329

hi gh frequency (VHF) and the ultra high frequency

(UHF) frequency band (between 47 MHz and 910
eﬁmrumndaefgecaweéae@osé@hcqnbm aad plecating @é?élaéie

{

frebBefih RRibsgR YhorRioteicaged Rt RN 4yt Sty pase
stations| (BY) antr agtenely pronnige quiprhentst( @8 H)r equency

spectrum already allocated to TV broadcasts and to

Part 74 devices, anefficient and effective nethod for

THO BRI MG ea@ea'dggﬁggdpgg{gﬁg%bad&m‘gwa faRges s

ore requir N devi ces, such as base
resyiextive risd€Esid emb dlairns b thex prasent appleatiopnent s ( CPE) .
This problemis solved by the nethods and devi ces as
defined in the respective i ndependent clains of the

In Br s p Bk tl@?h‘v@ﬁtloﬂ '33 ﬁ‘iefchdcﬁéf AfRakhg HequBAcy ranges to at
i nvention, a method l'ocating freq uencgm_ran ges to

least dmmmnleloe\dmnm\/mtls @no‘déed,c@menqm@de ghining available

Rk PP, PPt B refio o i OS. b e, e

avanaubam@@eﬁnb?%ﬁgwtdange@t drie @mbratiogiasl fesdiritydange,

requency range, and allocating the at | east

i ca

ar@réloeam theiat @gst:came ﬁempgw@hﬁeqwﬂ%@r@e tpdhg @t
0 [ The enbodi nents which are

Ie%sgs%% %'q}iuﬁﬂiahlgﬂconrext of the nethods of classifying

frequency ranges and al |l ocating avail abl e frequency
anges to at |east one comunicati on 9%/lce of to

T'}ﬂ enRprimenss V\‘!b%ﬁfﬁ gegsreddefhe 9n
cIFHYAHers rafigod ndl Aot AHicE A%alabERE Aty naﬁésﬂ@at
leastivoei crannunidation alavios ardbi epludaily ot comynurkcatiout dé\dces
I ted t t d
pridiest Meanasnimae Yo ordhe BRURER: [ adi o cormunt cati on

device, a term nal conmmuni cati on device or a Consuner

Embodiments of the invention emerge from the dependent claims.

In one embodiment, the communication device may be, but is not limited to, a
wireline communication device, a powerline communication device, a radio
communication device, a terminal communication device or a Consumer
Premise Equipment device. A radio communication device, for example, may
be, but is not limited to, a mobile radio communication device, a satellite radio

communication device, or a mobile radio base station.

The method of allocating frequehcy ranges to at least one communication
device provided, may be used in any communication system which uses time
division duplex (TDD), for example. In TDD, time division is used to enable bi-
directional communication on a single communication resource. While TDD is
typically used in wireless communications, TDD may also be used in non-
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Prem se Equi pnent device. A radi o comrunication
device, for exanple, may be, but is not limted to, a
worewlossieadi o comruni cati on device, a satellitRCT/&aG2006/000329
comuni cation device, or a nobile radio base station.
The nmethod of allocating frequency ranges to at | east
wisgless epmimiinications. AeoeiEingly.duithis €mbrdimeat.fBed i n any -

ooFFRERE) WBDGRTAT NN iR SnEhto R ot
p@vathe comnduriiestiorod@liceonmuni cati on on a single

comruni cation resource. While TDD is typically used in
Wi rel ess communi cations, TDD may al so be used in

n ; n :
B g BV MeBieh ey Fandleitih asbiliraltyiof fpguency
ranges,| frespienoyrangesivhinh areviiatdeing used g @niineumbent
conmmuni gati on .devi ce. '?E?é/ det.erpi ni ng }/81! | abl e
CORBHIALN SERUES: QiR RITFTAVQlItS: e #\FgPle tredikigy, anges can
bd 88@8Rindd equency ranges which are not being used by
an | ncunbent communi cation service, or in other words,
the avail abl e frequency ranges can be determ ned. Once

he..d I Ni. Al . i t.hi
Oy oty aiing aEARIS TeghE TS MR ad e o °
fréq’@ric?béﬁ?éé ROSINSIEtER NS avERiLeE eqaencp e scutbinmiedd
in order to obtain sufficient frequency bandwidth to

canubp 6embinashinrardee ta oktainssullicieat fiaauenchandyddit o support

| rt uol st Ge: r [ OLE '
@ SRl BRI RS R ESh BRI RRERIIs R decthln,
advessblitcordingy, ith onetemtbddiment,coluigioahtombiredd frequency range
non- cont j guous frequenc i ch has sufficient

meY S BHLLS I JENICHH R, 2 SOMpRAIaN of RATHRERIGUAUSITPAUENFY c o
ra]?@gé WHicPnss Egﬁic%?ﬁ‘ ‘Prrebﬁﬁhﬁ Péné\ﬁﬁﬁﬁ E&%Wé%ﬂlﬂ@n@%‘gon

st one conpi ned | ogical” frequency range may then
searvice opeeatinigpusing opiporteaistic specirommagtesat i on device. In
this regard, it is possible that nore than one
communi cati on device may share the use of a | ogical

TK®Bbied8fone combined logical frequency range may then be allocated to
the at least one communication device. In this regard, it is possible that more
than one communication device may share the use of a logical combined
frequency range. In addition, it is also possible that one communication device

may use more than one logical combined frequency range.

In one embodiment, the method of allocating frequency ranges to at least one
communication device provided, further comprises grouping at least one
freqijency range into one frequency channel, respectively, and allocating or
releasing portions of frequency channels. In this embodiment, a frequency
channel may be considered as, but is not limited to, a group of frequency
ranges which has, when combined together, sufficient bandwidth to support a
communication service using the concept of opportunistic spectrum access,

for example.
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frequency range. In addition, it is also possible that
one communi cation device nmay use nore than one |ogica

wa@ ooshiopsal f r equency range. | n one enbodi nent, PEESG2006/000329
met hod of allocating frequency ranges to at |east one
communi cat i on deV|ce6prOV|ded further conprises

lngadm;ﬂm@ﬂ His perpedinaet, ifikigdatesmingd daati ;frgauerey range
fiﬂféé t%&??ﬁ‘ﬂ{cun‘i eohhrtiGhitati geﬂ)lééji%aﬁd\@%vgﬁable, this
I Ng I'S

i ons o requency channel's
newl‘ytasirarime fraqubneyq neaclye cbmiiedd with dmetlearesiadabledrexgiency

b f _
ramﬁéc%ﬁ%ﬂ;é SeEath s isery B P Btcation San At PPeraiing using
thBadee omm%t cﬁﬁm@&é%%t mnhéeatﬁéﬁﬁarh@nﬂg;st he

concep of pport uni stic spectrum access
deigeminied .that anl thcuimbent icomrhukicalidrosénvioet is now opena@ng again

. de fterm ned that a freque an RLgYI ousl.y used gx
in oS TahO8 st hlE SRR PSP EnRREoh Sahides Sgieto
udihd %@é@%dép%ﬂbt)é@h@@f@gpl@étﬁ)’m RYebE tﬁ@mug eboiehBy

anot her avai l frequency range, and then al | ocated
range, whighoynay bawe hieeatdosnbised wiscepordips ad @i fregustioyshansel

o 04 el AR LS BTEION BRIt Mot

iNEQMBEAL EGhiunicRibNi Sepvic. Nnow operating again in a
frequency range currently used by comunication

services operating using the concept of opportunistic

|n5t9]%0éﬁ]BHa ﬁg&ﬁb‘c‘fm “!},b%] al:@é% tﬁ'éﬁ.”%? foh t% Fequ e%%,i);g c!%éan nel

been
as descrlbed earller i's released |nned|ately to avoid
|nterf ,'ncunbent comnuni cati on ser Vi
In| GBS ¥ MATTRIA 26575 Bt SReSP JRSRAIeRls Selscted

frérﬁ%hgr‘&@gdf mﬁltlﬁ%eéjccebg t%rﬁ@@ﬁ ‘té@ﬂ{oﬂ |@§ c?ﬁ%%nilrgﬁ 8f time

access ransm ssion tec gy 1S selecC
digismpmoitipleiacégsisefraquessy divisieminsdtinie aceess eodgididsion

di f
iR 35683, b B HeSle e NBh Er iR sRonbh 22 o
access or orthogonal frequency division mltiple

acces
In one embodlment the plurality of frequency ranges is a continuous

frequency range.

For example, in one embodiment, the proposed WRAN system [1] described
earlier may be used, which is also an example of the other communication
services which operate using the concept of opportunistic spectrum access.
The proposed WRAN system operates in the frequency in the VHF/UHF
frequency band between 47 MHz and 910 MHz, which is a contiguous

frequency range.

In a second aspect of the invention, a method of classifying frequency ranges

is provided, comprising scanning a plurality of frequency ranges, and

determining, whether a signal transmission in a respective frequency range is

below a predetermined threshold. In the case where the signal transmission in
5
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In one enbodi nent, the plurality of frequency ranges
is a continuous frequency range. For exanple, in one
weretodsitent , t he proposed WRAN system [ 1] descPCgG2006/000329
earlier may be used, which is also an exanple of the
ot her comruni cati on servi ces which operate usi t he

n
the: taspeptiver freqpeincy tamgstis belgye the predgtereyned W@slwgle piheadhe

V\RAN t ' . '
frefeRpL R Pl e e FEAHER s M feiskhere
thé SighbDavSMisERAUAREY résptdtive freqaieney eatheispmt et thee
invention, a nmethod of classifying frequency ranges is
presiefeimaingd thrashelds then thedreqyrncy rBnge &s skipre Ofﬂ?ﬁquency

frelBH ra@gits%sgés%;jﬁgdqéggeinwﬂqﬁ\r/ai%b‘fé'.gna' transmission

'n-act espt requency rande I's bel ow a
predeterm ned threshold. In the case where the signal

transm ssion jnth . tive f i s bel
In gi{BIng ARt inA R entipBs A EoR R AlpeRIMG LRIEMSY TRadgR 0 2
PN A L apL |
PRI e o RE BRI AT gRIel T
avhilat]e drequenay gandes withinkzeplovality of frequency rdinged, combining

thé BUSTAG FeruAGeY faaseio St st one Bindifef Si0ET dretlushey
rag%,aarfd“éﬂdi‘:a?ﬁ@%é aPledshBnd %ﬁfﬂflﬁwlogﬂ:dlfﬁbhgé?@f range to the

ocati ng frequency ranges to a plurality o
pluralityaficommunicdtion devices. provi ded, conpri si ng
determ ni ng avail abl e frequency ranges within a
plurality of frequency ranges, conbining the avail able

In fal feaHR &Y etEOTRAS iherition| aanéthodefetiobatirerfré@aernay ranges to
frequency range, and allocating the at |east. one
at deasbionecanyyLbigation dgVisady pr%@@d,tqpmwlm detarmining f
A ' [ ' o h -
o RN RN R PR o FrBaahe) roek Somopin
thaavhitalsdé fieaaenoymanyesabi aifealstoneecarsbiped\ogieal, frequency

bS8 B5S S o BRbbl Bl LGS o 3185 o the
plurality of communication devices, after allocating the at least one combined
logical frequency range to the at least one communication device,
determining, whether a frequency range is used by a communication device of
higher priority than the at least one communication device the frequency
range has been allocated to, and releasing the determined frequency range
from the at least one communication device having a lower priority.

As used herein, the term priority refers the right to use a frequency range of
interest. Using the proposed WRAN system [1] as an illustration, the
incumbent communication services within its frequency band of operation are
TV broadcasts and Part 74 device communication services. In this case, the
TV broadcasts may have the highest priority, while Part 74 device
communication services may have medium priority and WRAN

communication services may have the lowest priority.
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the avail able frequency ranges to at | east one
conbi ned | ogi cal frequency range, allocating the at
wo e@ssaee conbi ned | ogi cal frequency range toPCTH8G2006/000329
plurality of communi cation devices, after allocating
the at | east one conbined |ogical frequency range to
In phe embadiment, dhe highenpiiositt conmuniGation dRMGe miali iRy

t guency range is used by a comruni cation
b@%ﬁ%%%EBg?e&k her priority than the at |east one
conmuni cati on device the frequency range has been
al located to, and rel easing the det rnineq fre uencg
5 up

In paagEmbodimenh dha broadeastipg deyisamay bg 1aleriad fodea or
congi\é'tiﬂg oftal “’Frén%hé%‘idﬁ ¥1ﬁti&§, H¢58o 'T%n%hﬂssiéﬁ 8tdtPh'Br a radio
priorvty refers the right to use a frequency range of
micrdphiopetdeVvidd. ng t he proposed WRAN system [1] as an
illustration, the incunbent comrunication services
within its frequency band of operation are TV :
r ' / . . it . .
e s L A R I e
provided; compriging @ datetminatide vini«letenminingozmailehlesfeequansy

ralges, MG 4By B rRalbieEhats, B, one &thbfithg the
av%afl@lﬂ%ifféﬂﬂkncy REndu LRt 1855t dorﬁ@iﬁ@dﬂér)r%i@éi feequsdyaange,

e a broadcasti ng device. In one enbodi nent, the
angraadiecatonglageting éheral lasst gae sombingd logical fieaupncy range

onsj st of TV.. LS3L0n station, a radio

to&?%ﬁtﬁ?@ﬁ&%%cgﬁgfgﬁéé@ﬂ$§éﬁ§%1o m cr ophone device. In
a fifth aspect of the invention, a frequency ranges
al l ocating device is, provided, conprising a

In gesixihraspect ehthernvertians asammynisalion Jevice: is drevded.

r Wiot B . ; _ o
oo R By P A taBhg R B 0R0S asrmination
urif déteasiningnavailable frequérngyi reages vethire a Ejuratityge, fregquenay
rapgS A YD Con e 4G VR LG Tiea0eRe, ATiendp 4 fehst Be

caieMih&8 fogical frequency range, and an allocator allocating the at least one

- combined logical frequency range to the at least one communication device.

As mentioned earlier, the communication device may be, but is not limited to,
a wireline communication device, a powerline communication device, a radio
communication device, a terminal communication device or a Consumer

Premise Equipment device. A radio communication device, for example, may
be but is not limited to, a mobile radio communication device, a satellite radio

communication device, or a mobile radio base station.

In a seventh aspect of the invention, a frequency ranges classifier is provided,
comprising a scanner scanning a plurality of frequency ranges, and a
determination unit determining, whether a signal transmission in a respective
frequency range is below a predetermined threshold. In the case where the
signal transmission in the respective frequency range is below the
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In a sixth aspect of the invention, a communication

device is provided, conprising a frequency ranges
w@bkdogosdieng devi ce, conprising a deterni nati onPCmB862006/000329

determ ni ng avail abl e frequency ranges within a

plurality of frequency ranges, a conbiner,qonbininﬁ
pradesermined mne@holdemﬁeh%ge freaipnsytrange i elassifigd @s avallable

I.n og CY.f , : I i
freGABn e P 6R e SatERE e S R RiStoRn iPikbectve
frejaBaey tandehie rivt bekastheopredetarmimed tiresinold ethiendhe Aequency

nmentioned earlier, the conmmunicati.gn deyice nmay be
rangR isiskipRad f EEIAUERCY Sa0G9 & GBS AR eU Nohavalable.

devi ce, a powerline comuni cation device, a radio

comuni cation device, a term nal communi cation device

In an eigithrespeet oftheringantidgy afresuendg vanges allocating device is
cQ ni cati qn deyice,. for exanple, .may be.but s t
PO IARd ETRRISIE0 AIAE PG SR et Y alayte dea Ry

o : . . oyi _ irlegth
g PRy B TEI A oo bl er orTprgthe
availatde fienuenay fargpsdoat leastgpne einabivetlilegicaldresugncdange,

anraigalsr ARefu G eCeAgT Bhodnpregdodint feflerdTatiese
thé ab |€@RRbné CARTRUINIEAIRSh dévide | #80REliereafteealiveatg s ge
I's below a predeterm ned threshold. In the case where

leasti@nei eprabined dogieal Seganencyi range ietiseatleast aneerEAB4Ication

range |j I ] e t :
ek g Bty bdyuhPERL ffdeNel Fenb S ERre Py erPEimbfigtion
deVideast higivert frforitp eaniherat 1éhst siegrrhmunationskavioe the
the respective frequency range i s not Slgelhgwthe
fresiueney angebas Prea sheralediineand Frleasing s 8gtaraingd i s
h Syl [
ey Lo O e IR Rk it et h g 8 e
priorigquency ranges al | ocating device is provided,
conprising a determ nation unit determ ning avail abl e
frequency ranges within a plurality of frequency
IIGSRAR Sy, WHeRTPisRiteIRBH ThadthbReary sbdi@ls 6f fingsstemsyuency
ranges 'to at | east one conbined | ogical frequency
rangegdhese patkeis of onused fregueney rangestmay hstcogrened together

int%oan%gri]ceaq frle%%ieﬁgyll cﬁéﬁ&q,e\%%hr@dﬁgﬁe bffocated to a communication

- service. This is despite the fact that these pockets of unused frequency

ranges are not contiguous.

Subsequently, when it is determined that a frequency range within the pockets
of unused frequency ranges combined and allocated into a logical frequency
channel, as described abové, is now being used by an incumbent
communication service, that frequency channel is released. The remaining
unused frequency ranges may be combined again into anotherfréquency

channel if its combined bandwidth is sufficient.

The method described above has the following advantages. Firstly, it enables
unused frequency ranges within an already allocated frequency band to be
8
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the at | east one communi cation device, a controller,

after allocating the at | east one conbi ned | ogi cal
wo e@gusiey range to the at | east one communi caP€DRG2006/000329

devi ce, determ ning, whether a frequency range is used

usht. Bez8abnk Dewmnackels Ghrarsor BN eausmoHeg am Bebe
ccﬂﬁﬁin@@%daéllo%ﬁ?éoefé)rH@ehbg/’&g{ifa?ieeé&hﬂﬁjfﬁéﬁioﬁineée%iﬁbé‘.ed

frequency range fromt east one communi cati on
device having a lower priority. Illustratively, when

Ths elrbaniEhEEEn o desciiel B BeBRRiR 2t e Ml o
clasdI8asy n@qu&ﬁ:mp@bg %%dtameémgge aglé‘ﬁ!éblélfﬂeggitegé% rangesto at

frequency channel,” which can al | ocated to @ _
leashenm reamuwicaliondevdce Thiosa pHrality sif cemmunitaiien davices

oS R, B afual AT oy HERIIES. | S 00t o ned that a

frequency range wthin the pockets of unused frequency
ranges conbi ned and allocated into a |ogical frequenc
Fighethhshows eeptnicationssystemiascaaling & ap amkadimenhaf the
incqg@&q&nponnunication service, that frequency

channel i1s 'rel eased. The renmai ning unused frequency
ranges may be conbi ned again into another frequency

_channeL if its conbi ned bandwidth is sufficient. The

Fighisd ghawsan Wusiralian ef thecompinaii glireguensyJrnages.
Firs i MR 2y.ranges within an
alr eéaécﬁyr(ghpgggﬁggﬁﬁ?gﬁquen?;flhgé;ﬂ‘y@ﬁga%eused. Secondl vy,
it allows pockets of non-contiguous frequency ranges

to b onmbi ned and. al | ocated for _.use by suitable :
Figbma shous S uatictof FenEfassas Ranelci i draacording to

descih BebodimbheofaRetigvdntieh. t he net hods of cl assifying

frequency ranges and all ocati ng avail abl e frequency

ranges to at |east one conmmuni cation device or to a

B Al AT o AN S ronges

according to an embodiment of the invention.

Fig. 1 shows a communication system 100 according to an embodiment of

the invention.

The communication system 100 comprises a communication system cell 101,
which comprises a base station (BS) 103, a first communication device (CD1)
105, a second first communication device (CD2) 107 and a third first

communication device (CD3) 109.

The data transmission of the communication cell 101 may use frequency
ranges not used by the television (TV) transmission station (TS) 111, which is
located near the communication cell 101. In this case, the TV broadcast is the

incumbent communication service.
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Figure 1 shows a communi cati on system according to an
enbodi nent of the invention. Figure 2 shows an

wo kdoassaiat i on of the conbination of frequency PEN§EH06/000329
according to an enbodi nent of the invention. Figure 3

sh Il ustrat f th I f f
THG e iR st °r@m§pr%§ﬁﬁ?@% RTRROSSA e £ 892.22
wﬂf’%l@ﬂé fedioABIBa MRANORK (VR A é'ifwméh Rfart B%arﬁer@éﬂﬁé'o%er

frequency ranges accor an enbodi nent of th
cammginidagion serjcesioperating dnasemmntheamrmaptg’smmpmﬂﬁstlc

SRR pEdhs= 178 yE0BRR D R 25w AR Bhctiles I Fagyvery

mgwe@lmeﬁ@y (VHIBLand \thé gnrapmgﬁ FreRfRnd 6I5IF $ﬂé@|hbﬁ6y béﬁ@)

first conmuni cati on device (CDL ) a second

(between 46 Midaiaedid16Mit) waich bexp ai@adarh@e@ aliﬂcatﬁor for the

0 | sm SSi on
uSPOTRY EGARR IR P PEeIE mig Ot fabEdcy T anges
not used by the television (TV) transm ssion station

(TS) 111, which is |ocated near the comrunication cell

lnmder to avaitcausing dnterfiseerog t9r bk beeadceasts ane o Radnident
d&REER Wﬁ?&\{ ﬁé\nér d‘Qu%ﬁ daE*%E Oggyé‘gf’éé,fel&xaét‘am&g)‘?e#ﬁ?sVe

repr ese ose eSS regl

equipments (GPIK), M%lu)e adlg tovhrrglout 2 rerralﬂeaiméc&mfoﬂthe
ot hgr conmuni ¢ation servi ces, oper at i n%%% ased on_t he

ncimbept CormipistelmelY bes Wela Velaainis e mvalabispte
f“i(‘@ﬁ- A H N ARRE T oS phBreie. o v ' r ecruency

band (between 47 MHz and 910 MHz), whi.ch have al ready

i P BESisrBin. ot ubinon AL ER4EA et Focefine

o'éﬁ@rhb@ﬂﬁﬁ@ﬂ diehd Mven@isficasts and to Part 74

In this illustration, portions of 3 TV channel frequency -bands, namely, a first
frequency band corresponding to a first TV channel (TV Channel 1) 201, a
second frequency band corresponding to a second TV channel (TV Channel
2) 203 and a third frequency band corresponding to a third TV channel (TV
Channel 3) 205, are being used by communication services using the concept
of opportunistic spectrum access. There are 8 frequency channels in these
communication services, namely, a first frequency channel (FC1) 207, a
second frequency channel (FC2) 209, a third frequency channel (FC3) 211, a
fourth frequency channel (FC4) 213, a fifth frequency channel (FC5) 215, a
sixth frequency channel (FC6) 217, a seventh frequency channel (FC7) 219
and an eighth frequency channel (FC8) 221. For the purpose of this
illustration, the frequency ranges of 2 TV channel frequency bands are
grouped and arranged into 5 frequency channels. In general, it is possible to
have any combination of x TV channel frequency bands grouped and

arranged into y frequency channels.
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devi ces, WRAN devi ces, such as base stations (BS) and
custoner prem se equi pnents (CPE), nust be able to

w@asorpsaet a reliable detection of the i ncunbeP€T/SG2006/000329
conmuni cation services, while determning the

avai l ability of the frequency ranges in which they are
Fobpeamplendn this glustraionibe diV bloageasien Hie 3T ¢ranne

conmbi nat i on. of. f i . .
freGigBeH Fende bt ion@ Ty B et BR8N BainiBRion station
11PFf Fig."F. When ity debsrntiedd that Goareyf thendsiousdregjugncp

first frequency band correspondi

ng to a fiyst TV .
chamrelndfClLEARABISES, Hese Unysed dsauenryglengs dhhe
. ) |

us§ELY 316 BBUCRY 1} M G RERRAFLNTIRNA ool 161 RERRY. 156 base
stationr3Tahd thend ebnMihiCatiomdévites, Z0B1-GD3, foethejr sigeal by

comuni cati on services using the concept of
trapppiRsien®-st i ¢ spectrum access. There are 8 frequency

channels in these conmuni cati on services, nanely, a

first frequency channel (FCl) 207, a second frequency

In thiquillvstratiGiCnlp €% secartd frelqdermyand carespoadingrodfe?

Sef%‘%"é(a 3@/ ; r'{ﬂ%éaﬁ\z &%E‘%é; Qg . %labé F&%ea &&dﬂ@ﬁ’%‘? %ﬂ annel
coﬁ{:n%%icﬁﬂtzn ?érv%‘é.e m&ofrdiﬁgweﬂfé/fréw rahé@g hllgd&eand the
an ei ght requency channél (FC8) 221 . For the

firgtframpeacy banticoriaspasdingttp dihe fiesid f elajinal ¢V Chagwel 49 201

anf b 6 Peguene] BHRL TP asRy g B e T pla RO R TR
CHehr2R 88268 Yaf GEbigert by Boimunidationhsariees fustuitieagoncept of
bands_§%rouped and arranged into

f

opppenisiis spertrexcagaess. Inrmddiian 19 feain ue&?gqtl%'@yﬁba“ne'&

, n . o
S FREIRETEnPR chialfnd! (5415 2P0 FlR eI cheg Chahfiof F02)
2019,1ir_1e§3§ixﬂ‘1;c @eqdendwmarl;inbl (FCe)e2 Bf andh thie séeantb dreguency he

vari ous frequency, channel FC1- FC8 d

oD S s e B Bt B
co'*grgl%igmﬁ tRQTIBLE RidgRBney BrRy8 223 bf Heleightref@duendytthannel
(FC8) 221 and the unused frequency range 225 of the third frequency channel
(FC3) 211. This additional frequency channel does not have a contiguous

frequency range.

A frequency channel may be shared by a plurélity of communication devices.
For example, in this illustration, the first frequency channel (FC1) 207 may be
allocated for use by only one communication device, but the second |
frequency channel (FC2 209) may be allocated for use by two communication
devices. In this case, some control information is provided to these two
communication devices, éo that each communication device will know when
to start and end its transmissions and when to receive signals transmitted to
it.

11
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station 103 and the 3 comuni cation devices, CD1-CD3,

for their signal transmssions. In this illustration,
worioy/osiiel second frequency band correspondi ng POI/BGE06/000329

second TV channel (TV Channel 2) 203 is being used by

I ncumbent conmuni cati on servi ces. Accordln ly,
It is eésuressjble dhgfarots thepAnadlrequenty ghanpel !sr lﬁl?@?%&om

co%urﬁﬁ%?c{]ﬂ é\gﬁé q:aéfreq é%é’ch@ﬁg%ﬁﬁ%@%e pond| ngnfﬂgl)tl o

antiithe dedodhd fraquehcy ¢ ahér(ﬂml(llﬁ@ﬂ) 209 ey baalibeated dor Wse by
conmuni cati Qn seryi ces ncept,, of
OnBiRRA ERMMNIcat @M@ G e alhalon S2aTe, ton ppegrRguency

R ST e 4Tl s s

the rate lof ataytransypissham e to {Mmoeyeihe p@rformaecg @f/’dfm h

frequency, cha F di.ti onal enc
trap R Lo Tt TSR g Al ot ne Mg ool "
mf%ﬁﬁ&&’(ﬁi‘ Fst BEFRovided ¥ thi§ tofindlMibatidreae6iBE Yse that itdnows
C8) 221 and the unused frequency range 225 of the
whith fraqbereyuemannelhittnues. (FC3) 2 11. This additi onal
frequency channel does not have a contiguous frequency
range. A frequency channel may be shared by a

FI?' 31 6RbWE anaflu SRR HIGRE ireleade of frequefey rex@arioeording to an
his illustration the first frequency channel (FCl)

emtgrimept pEthelinvertiasd for use by only one conmuni cati on

devi ce, but the second frequency channel (FC2 209) nmay
be allocated for use by two comunication devices. In
InftHﬂs sllusaation Sibees TUdhanine! néquerady tandssanid thel 8l éequency

ese two conmmuni cati on de so t hat
ChaDAN IRbRIacOAD HaR! GormsppIih RAeRPeEig BB esttpran "
2d1t§2 SSI ons and when to receive signals
transmt ed’to it. is al so possible that nore than

one frequency channel is allocated to one
Tl‘ﬁ% %&#t‘fﬁ;g%lwgg% Frgqugr%y r%)ﬁ%gpc;f mteres in 'Fré t ﬁglqéjo%ﬂgy
time had elapsed, and it was determined that the frequency ranges in the first
frequency band corresponding to the first TV channel (TV Channel 1) 301 are
no longer available, i.e., being used again by incumbent communication
services, which in this case is the TV broadcast, as mentioned earlier. In this
embodiment, the frequency channels, ‘the first frequency channel (FC1) 307
and the second frequency channel (FC2) 309 are released accordingly since
they are being used by communication devices which have a lower priority

than the incumbent communication services.

In addition, the previously unused frequency range 325 in FC3 311 is no
longer available, and therefore, must be released. Accordingly, a portion of
the frequency channel obtained earlier through the combining of the unused
frequency range 323 and the previously unused frequency range 325, is
released. Since the unused frequency range 323 does not have sufficient
bandwidth to form a new frequency channel by itself, it remains unused.

12
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and the second frequency channel (FC2) 209 may be
al l ocated for use by only one comruni cati on devi ce.

wab@7akilecati on of nore than one frequency chaP@EEG2006/600329

comuni cation device may be carried out in order to

increase the rate of data transm ssion t

Thﬁlf’ﬁ?f%r"i BisraAse there ae QW'&M@R&G&U@HQ ﬁaaﬁé@s %Y%‘@'gr\égr
; : i ' loph i

usg b ALt S iRl ng H B R PRl BhERe Sgectrum

actéssk mawselytthe lsixth époerogy channall(EC6) 30 € eindrihg.seyesthows

an illustrati he rel ease of frequency ranges
freguepsyFhgnel (g§7g{4‘§édi ment of the invention. In this

illustration, the 3 TV channel frequency bands and the
8 frequency channels, |abeled 301-321 corresponds to

In thie emixdioeny @ freduansy dhaens! may decansidergd sy bubis not

. This illustration shows th .

imeidpes 676up Bl EAuST pbes WG HEEWRE L Pdfbtied toggther

sufitferfl@aREWidtRdo sDBpoit RecdmeumeRtivnrsanges usingtthe doncept of
frequency band correspondi nglnto the first TV channel

oppTXUdistia SpECIYMATTess e YRicalbh gdrequesicy shpanel is@ group of
bei ng. i ' ent conmuni cati on servi ces,
no\ﬂﬁqq{ﬂlgﬁﬁﬁgﬁfﬂggggﬁgx ';d?ﬁée' TV broadcast, as mentioned

eﬁrlier. In this enbodi nent, the frequency channels,
the first frequency channel (FCl 307 and .t he second
In thig deeardy woranhig| determpined doatzh HeprerAEANISdE SPIPRgRTy
[ ; iSat,i i
aBlIAE. R BreplERuser ot TR afgéetd & fquency
chaansly gh?pbfrtion of ¢he fregsenty chalthel icorrespordipgde theieguency
unuse requency range 325 in FC3 3 S | onger
raa%mlé?&b@,r% e hb‘?-_equl?ry S RRLNGRL Y5 S dpptRer °19
cdﬁ%ﬂﬁfébg&'m %epﬁcé}ﬂ’{aﬁw' A8 RmrhiRichli®q4efboe Fdapibeint for this
obtal ned earlier through the conbini nfg of the_ unused
fréquenog naryge. dhpewdesiuendy chanpekwiay bsi fprmad sggin by
cofnqtﬁﬂfﬁ%q% urn%ggg a%%ﬁablésportions of the old frequency channel

together with other available frequency ranges.

In this conjunction, the determining of whether a frequency range is available
or not may be carried out as follows. As an initial step, this involves
determining whether a signal transmission in a respective frequency range is
below a predetermined threshold. The predetermined threshold is a settable

parameter.

If it is determined that the signal transmission in the respective frequency
range is below the predetermined threshold, then the frequency range is
classified as available frequency range. If it is determined that the signal
transmission in the respective frequency range is not below the
predetermined threshold, then the frequency range is skipped or the

frequency range is classified as being non-available.

13
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rel eased. Since the unused frequency range 323 does

not have sufficient bandwidth to forma new frequency
web@nnsdizby itself, it remains unused. Ther ef or BCT/86G2006/000329

this case, there are only two frequency channel s

AR ST TR AR T e
av}'riléBI@ i rﬁﬂ%’@&éﬁleﬁrtﬁﬂ'b@forémq §ﬁ%v§ﬂ'éblb'ﬁ%q%@h@?tdwlng the

equency channel (FC7 319 n this enbodi nmen
usferéf¢he mllwaﬁmuenay aBevelbas alier using an av@ilable frequency.

Btk S0 biBb B adien SCRAT AR Ried ey tac RBauency

raﬁ@él%‘ﬂﬁten%s@ AEHIRBR, i0p ho® Beifigafsadshyng colfimGRiBERM s@ifvice of
pportunistic spectrumaccess. Typically, a freguenc

hl@merrmmnty WVaegrusing an avairkle dtsayesay ibe d&teﬁmleﬁ yhat the

B )l SO A 5Bl 2 e St

hughlérrmittrlty igy. o4l eemninrtibatidrneervideesfusgioor prioTte & het ia
requenc channel the portion of the frequency

onﬁﬂamln rfr%@mwa@g@@ tvierest. é&tﬁéwqaﬂ@ww&e be
frc%ﬁle eyete. theéffre L?éaryce/q%pﬁ‘g JF tERdst Wa%dr.e@%sﬁe%té‘%ld

1cat|on s Y e conmuni catl on service
intenrfarimgenth fher opdratior béalmnwunmagen sérviem\of higheepxgrity, the
channel may, be forned agaj i ni

. th d
fra CHPB0 i WISsha0an GTRe gy fg TesE (e B Ireduency
rahﬂ@%tfhﬁéré@ﬁé“a\‘igﬂéﬁfehavai | abl e frequency ranges. In

t

I's conjunction, the determ ning of whether a
frequency range is available or not may be carried out

Figo o ipthRniiartion St cnnifdlicn of osiicy ranges

adﬁ&ﬁ%%\éﬁ drhBSHIRTRGY of Hedmvehtidiel ow a predet er m ned
threshol d. The predeterm ned threshold is a settable

paraneter. If_it is determ ned that the signal
. .
R o TV R FBlbnbEBAUALEN B Tciene
cHammess, Isbeled 401-421 corresponds to the respective Iabeled items of
201-221 in Fig. 2.

This illustration shows the frequency range of interest in Fig. 3 after some
time had elapsed, and it was determined that the frequency ranges in the
second frequency band corresponding to the second TV channel (TV Channel
2) 403 are now available, i.e., no longer being used by incumbent

communication services. In this embodiment, the frequency channels, the

~ fourth frequency channel (FC4) 413 and the fifth frequency channel (FC5) 415

are allocated for use by communication services using the concept of

opportunistic spectrum access accordingly.

In addition, the previously unused frequency range 423 in FC8 421 may now
be combined with the newly unused portion 425 of FC3 411 to form a new
frequency channel. Therefore, there are now five frequency channels
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classified as avail abl e frequency range. If it is
determ ned that the signal transm ssion in the
w0 e@pmsilieve frequency range i s not bel ow the PCT/SG2006/000329
predeterm ned threshold, then the frequency range is
ski pped or the frequency range is.classified, as being
avalalla Jal Was by CoBMLIECRHIN SSRGS st e gericephar

e f : .
opﬁ?ﬁﬁﬁ%ﬁ@'s%c@um\é%ﬁggt&r %@gpemwmrfﬁaﬂ%dc? acﬁéghéla(ﬁcﬂ)

not 1s carri e using an avai
418y #apuftiefrequencyngharinel (FG5)p4 15, Hbe sidi fraglenty ohamme) (FCB)

A ieeyetin Benlend (il ES 7 1I0 aha e AR avaiiaioy”
chiRAE! bRRed MirgARE SreRfuehBy ARG 423 wathahkdRidieney

not bei ng used by a conmuni cation service of higher
rapge 626t y. Wien using an avail able frequency, j t is

deternmined that the frequency range of interest is

still not used by a communi cation service of higher

ARSIV, thé 58requiere9 BiaRheRtHeT8 gy beFernedd by ¢ing the
priori t{ is not in operation in the frequency range, of
contigeeusstrequenay rangerfgr the saeanddmauencybaadsprespending to

b BBRESVERHETOE HopbBLaT 55 gl R

cod@bpbadingfto h@trerd PVidghanhil (TMiEhBnraBMOS, maddhen s
used again only if it was determn ned that tff)e
arfangiigethds contigyoustfreqiency sange info 21 GARILOUR{IEAUENEY ows
or il . h . .
chBRBEE n tis Haoc, 354 SRarbie e FVEHIA B@Rney chamigney) aro
whith say be #t use,iisfirsttraleased)\archthencthefpoetipre ot thebsevdsth
and the 8 fre cy. .channel | abel ed, 401-421 .
fredhieney §oRBack G T ¢ ocadiaant b the Habekp freaiieric rangs 423is
co'n?biﬁé@ with th&Rintiskl FRUEAEY PAhG295, thiT8rmh IERR BEMtiG R
of Interest in Fig. 3 after sone tinme had el apsed, and
fraquenay chaneeliContinuingt thisierotess)wish dye sixtiyequeneyehannel

(FERIANE e eSO s T RSN ATY 18 rodtfh BEGRERY
chaPRBEFE) AMB &5 thddniisrIird@ncy range 425, 5 contiguous
frequency channels may be formed.

While the illustrations in Figs. 1, 2 and 3 have shown that the frequency
channels are of the same bandwidth, it is possible that the frequency
channels may not be of the same bandwidth.

The illustrations in Figs. 1 and 3 have shown that a frequency channe! may
be formed by combing two non-contiguous frequency ranges. However, it is
possible that a frequency channel may also be formed by combining more

than two non-contiguous frequency ranges.

In this document, the following publication is cited:

15



conmuni cation services. In this enbodi nent, the

frequency channels, the fourth frequency channel (FC4)
wd2m3/0531d1 t he fifth frequency channel (FC5) 4 BREI/86H06/000329

al l ocated for use by conmunication services using the

onc L3k orgli ngl v,
o o e oSl s R G L2 PRARE B0 ke T
i n FCBgritite MACH O BIERK RThiHIeAV e 12R tMetoreml Nedtwaes,

portion 425 of FC3 4 11 to forma new frequency

c harfPifips, TrEONr 2ameueg.S BMe Themseny Marelz 8066 cy
channel savai | abl e for use by communi cati on services
usi ng the concept of opportunistic spectrum access,
nanely, the fourth frequency channel (FC4) 413, the
fifth frequency channel (FC5) 415, the sixth frequency
channel (FC6) 417, the seventh frequency channel (FC7)
419 and the new frequency channel formed by conbining
the frequency range 423 with the frequency range 425.
Alternatively, the 5 frequency channel s here may be
formed by taking the contiguous frequency range for

t he second frequency band corresponding to the second
TV channel (TV Channel 2) 403 and the third frequency
band corresponding to the third TV channel (TV Channe
3) 405, and then arranging this contiguous frequency
range into 5 contiguous frequency channels. In this
case, for exanple, the seventh frequency channel (FC7)
419 which may be in use, is first released, and then
the portion of the seventh frequency channel (FC7) 4
19 adj acent to the unused frequency range 423 is
conbined with the unused frequency range 423, to form
a new contiguous frequency channel. Continuing this
process with the sixth frequency channel (FC6) 4 17,
the fifth frequency channel (FC5) 415, the fourth
frequency channel (FC4) 413 and the unused frequency
range 425, 5 contiguous frequency channels may be

f or med.
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Waile the illustrations in Figs. 1, 2 and 3 have shown
that the frequency channels are of the sane bandw dth,

w0 roo7®syessi bl e that the frequency channel s mapCTe6G200€000329

of the sane bandwi dth. The illustrations in Figs. 1
and 3 have shown that a frequency channel may be

CLiAdM&Ed by conbi ng two non-contiguous frequency ranges.
However, it is possible that a frequency channel may
al so be formed by conbi ning nore than two

Whas eRiheayeus frequency ranges. In this docunent, the
follow ng publication is cited:[1] "A PHY/ MAC Proposal
for | EEE 802.22 WRAN System Part 2: The Cognitive

MAC,, by j , e,
b 1 pe AT dRLENE fepfEne RIS 8 gt bR
co&lﬁf)@nié‘éﬂkld\/fﬁ?wme,tcdmpmmgned is: 1. lA met hod of

al l ocating freqyency ranges to at ast one.

comAgiarEAtng PvAdabledrealistcy ranaes WEhE # PRIy & fiepugney
raﬁ%&quency ranges within a plurality of frequency

randges; conbi ning the avail able frequency ranges to at
| easbmiiing dind maithble giegaknty eangasdy atdeast onenepmbined

allocating the at | east one conbi ned | ogi cal frequency
IOQ?%‘J@"(‘*@“&M@%@G’I%‘Q; one conmuni cation device. 2. The

et hpgcMnfinel 4t idastidHe SATBIREISGICANTré Ly rbﬁi};é% the at

w rel i ne communi cati on device. 3. The nethod of claim
ledst onleecaromunicatian idenicgéevi ce bei ng a powerl i ne

comruni cation device. 4. The nethod of claim1, the

comruni cati on device being a radi o conmuni cati on

devixe. The method of claim 1,

the communication device being a wireline communication device.

3. The method of claim 1,

the communication device being a powerline communication device.

4. The method of claim 1,

the communication device being a radio communication device.

5. The method of claim 4,

the communication device being a mobile radio communication device.

6. The method of claim 4,
the communication device being a satellite radio communication

device.

7. The method of claim 4,

the communication device being a mobile radio base station.

8.  The method of claim 1,
17
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5. The nethod of claim4, the comrunication device
being a nobil e radi o communi cation device. 6. The
woregoiosBief cl aim 4, the comuni cati on devi ce bRCT§GZ006/000329
satellite radio communi cation device. 7. The nethod of
s R ort i RIS St aE T e on G L.
comuni cation device being a term nal conmunication
device. 9. The method of claim 1, the conmunication
deviZe belmgneeticachsliol@immr enmi se Equi pnent devi ce. 10.
The thod of. claim 1 further.conprising.gr W] f
| cadhe R Raisaligk fevice R E S RUT i Bl Hef
dévispectively; allocating or rel easing portions of
frequency channels. 11. The nethod of claim1, using a
mul ti pl e access transm ssion technol ogy. 12. The

R e e e
accegubinATeasti oHe fréqlisrtyaahgs ittersiestréqaerwy: cHanmel,

division nultiple access, frequency division nultiple
regpeel®€ly;code division nultiple access, orthogonal

];lr :i m%%‘éﬁnaio\‘ rSe88ing it LofffESishey chanhfs, Tt hod  of
11.  The method of claim 1,

using a multiple access transmission technology.

12.  The method of claim 11,
the multiple access transmission technology being selected from a
group of multiple access transmission technologies consisting of:
time division multiple access,
frequency division multiple access,
code division multiple access,
orthogonal frequency division multiple access.

13. The method of claim 1,

the plurality of frequency ranges being a continuous frequency range.

14. A method of classifying frequency ranges, comprising
scanning a plurality of frequency ranges
determining, whether a signal transmission in a respective frequency
range is below a predetermined threshold,
in case the signal transmission in the respective frequency
range is below the predetermined threshold, then classifying frequency range

as available frequency range;
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the plurality of frequency ranges being a continuous
frequency range. 14. A nethod of classifying frequency

WO anwges3izconpri sing scanning a plurality of frRCUeampe/000329

ranges determ ning, whether a signal transmi ssion in a

respective frequency range is bel ow a predeterm ned

t hr eshol ih case thessighaldrarisgrission inarespeshvg Heauancy

S| [ ' 0 Neld haed

R ] FRVERRIATRNE I Be ROk SBtRd ickiehey
rarysot @hssifyingfraquency @nge; dsbeing eionkavailableal

transm ssion in the respective frequency range i s not

bel ow t he predeterm ned threshol d, then skipping

freggenc b oA i
bei 9. not MEUHLBf aldcABs freqlendy, PR o RARet
cogmelmjealxign daviges, ctomn[giailhgjral ity of communication
evices, .conprisi et er m ni i | abl
- ange BT A G EpOs s EesF Pl B ARGoncy
rar?%é’@i ning the avail able frequency ranges to at | east
ohe conbi ned | ogi cal frequency range; allocating the

at lcemminingdhe anbilatde fleqyeoey rangasite st jeasivge aamkined
loﬁqlzz;dral ity of conmunication devices. 16. A nethod of

J'&e&q%‘ﬁyf?'&%ency ranges to at |east one
comyyptAiig P stavhstonCasmbinetnggiogl fesquenicyganyeitd e e
frequency ranges within a plurality of frequency

plyralityed ;.conynunieatign de¥icagai | abl e frequency ranges to at
| east one conbi ned logi cal frequency range; allocating
the at | east one conbined | ogical frequency range to

the 1@ A method of allocating frequency ranges to at least one

communication device, comprising

determining available frequency ranges within a plurality of frequency
ranges;

combining the available frequency ranges 1o at least one combined
logical frequency range;

allocating the at least one combined logical frequency range to the at
least one communication device;

after allocating the at least one combined logical frequency range to
the at least one communication device, determining, whether a frequency
range is used by a communication device of higher priority than the at least
one communication device the frequency range has been allocated to;

release the determined frequency range from the at least oneA

communication device having a lower priority.

17. The method of claim 16,

the higher priority communication device being a broadcasting device.
18. The method of claim 17,
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| east one conmuni cation device; after allocating the

at | east one conbined | ogical frequency range to the
w@roo7es3ER1 one comuni cati on devi ce, determ ni NBCT/SG2006/000329

whet her a frequency range is used by a conmuni cati on

device of higher priority than t at | east ogne .

comtiRitraarerstiagdevics beitg ﬁ@lﬁfé?{giefoﬁhﬁ @@%QP Bragdcasting
d@i&@&éﬁ&&iﬂg"?ﬁrel ease the determ ned frequency range

r

om the at” ['éast one communication device having a
| ower priDYittapsmigsiodistatioat hod of claim 16, the higher

priority conmmyni catign device being a broadcasting
devi ce. 1%.3 9 Oﬁa‘e@%@gﬁa@%i m 17, t he broadcasti ng
devi ce beRAGioTRlcRSHIRshe ddfréd group of broadcasting
device consisting of: TV transm ssion station; Radio

broadcasting station; Radio m crophone device. 19. A

fre ncy, ranges allocat] evice, C [.Si ng a

det el no TRAGRRY rerai HORAfSd B6Sio s BPRbl b ency

r ange gewdrfrithdtich Miﬂdéﬂermwﬁq alaiRbie reyueac\rRMges within a
conbi ner conbi ning the available frequency ranges to

pleraliheekireaurnayoapoasid | ogi cal frequency range; and an

I .all Jq ' l.0qi
Fr educpip bR hO G afal €l SRy PR G at a8t e
calnbined logifal flequamaynangs; and devi ce, conprising a
frequency ranges allocating device, conprisi ng a
det edhliegatenalinaatingdbe hlesshgna eam r@'%@ﬁ ffequpncy

rahBB96 Shdat [UaRt Bn8'cUhithiihi¥attin féGEyency ranges;

20. A communication device, comprising
a frequency ranges allocating device, comprising
a determination unit determining available frequency ranges
within a plurality of frequency rangés;
a combiner combining the available frequency ranges to at least
one combined logical frequency range; and
an allocator allocating the at least one combined logical

frequency range to the at least one communication device.

21. The communication device of claim 20,

being a wireline communication device.

22. The communication device of claim 20,

being a powerline communication device.

23. _The communication device of claim 20,

being a radio communication device.

24. The communication device of claim 23,
20
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a conbi ner conbi ning the avail able frequency ranges to
at | east one conbined | ogi cal frequency range; and an
wa@bdogosiior al |l ocating the at | east one conbi neRCT/6G2006/000329
frequency range to the at |east one communication
device, 2 1. The omruni cati on 8evice of claim 20,
bei g0 @ MEbiREdie cRIIMUaERin deVPee. 22. The
comuni cation device of claim 20, being a powerline
conmuni cati on device. 23. The conmuni cati on devi ce of
cl ai #8-20, The cagmnunieatian devieriof claim &3, devi ce. 24. ghe
co jcatd deyi ce claim23,being a nobile radio
co%b@%I%agﬁlhgeee/ﬂdi%gg&g?uwf?g}oé’o‘?ﬁ?ﬁ?ﬁ'cati on devi ce of
claim 23, being a satellite radi o comuni cation

device. 26. The conmuni cati on device of claim 23,
bei Mf-a nbif FeMMiicatinsdeieaof eaim 23, The

Com%h@%tlin%iléjﬁé’diégggég_ﬂt%m 20, being a term nal

communi tat1 on devi e comuni cation device of
claim 20, being a Consuner Prem se Equi pnent devi ce.
29. freguency ranges classifier, conprising a

scamer stiRPMGUIcAtiNdevige of claeglency ranges a

det h At AR N | U Te P et her a signal
traﬁiéth gitgﬁﬁin%pgém@p@%ﬂd&ed%%%ency range i s bel ow

a predetermned threshold, in case the signal
tra i ssi,on in the respective, frequency range is
bel dW-t h:'hﬂﬁ' EQIMEHEH IO “fefYr"‘eesﬂBq’lﬁ',m éﬁen cl assi fyi ng

fr eqyesng ¥ CMifner Premise Equipment device.

29.  Afrequency ranges classifier, comprising
a scanner scanning a plurality of frequency ranges
a determination unit determining, whether a signal transmission in a
respective frequency range is below a predetermined threshold,
in case the signal transmission in the respective frequency
range is below the predetermined threshold, then classifying frequency range
as available frequency range;
in case the signal transmission in the respective frequency
range is not below the predetermined threshold, then skipping frequency

range or classifying frequency range as being non-available.

30.  Afrequency ranges allocating device, comprising

a determination unit determining available frequency ranges within a
plurality of frequency ranges;

a combiner combining the available frequency ranges to at least one
combined logical frequency range;

an allocator allocating the at least one combined logical frequency
range to the at least one communication device;
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as avail able frequency range; in case the signa

transm ssion in the respective frequency range i s not
whedoomsiike predeterm ned threshold, then ski ppPeySG2006/000329

frequency range or classjifying frequency range as

ochPaaPa Aot Bl S don Ar SRR BER Y SRS e RRlohEy
ranga\iai thaé it Redst BAERBBYMUARERSNH delitENdétePhiting, Wieipbr a

frequency ranges; a conbiner co tnln? the avail able
frequereyUenes is SagE Hytapcemmusicatioprdeviesel igher paerityithan the

: ' t .

at g EOHE B mA TR iorfde Fos BESAGy AT Rbb Bha eyl o
and esleasingrhe idetdrined fregaency cmiglerfidrhehe adfdgt one

all ocating the at | east one conbined | ogical frequency
compication qavicesbaying £ loWeE PEBHYLNI cat i on devi ce,

determi ning, whether a frequency range is used by a

comuni cation device of higher priority than the at

| east one conmuni cation device the frequency range has

been allocated to; and rel easing the determ ned

frequency range fromthe at | east one comruni cation

device having a lower priority.
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