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priority _prior Japanese Patent Application No. FQMM MWHHMﬂE filed
on August 28,* 1 the entire contents of which are incor in by
reference. 10 BACKGRCUND OF THE INVENHION 1. Field of the |Inventisen The

present invention relates to a communi cati on channel setting nmethod, a
comuni cation controller, and a radi o conmuni cation sxg%ﬁg} whi ch set a

communi cat i on EH%W%%%%&#W%&E&“M&M&F&PPonEO TEPHtion of the

Rel ated Art As a t e ONTRQUEER! ARBI RADNQ ceomeiMIchmicax syIEMi cation between
radio stations in a radio communi cation system there is known a frequency
di vision full duplex conmunication, which 20 uses different frequencies for
a transm ssion |ine &ROSS RBEBBENOE TO NRELATER |LRHPII CGAOIIOMt | onal radio

conmuni cati on sy I r | i 2. frequency
band usgd for iﬁgyhpkﬁﬁc§¥§ IV %5%'eh’%#éifgﬁggéé?mgﬁgga%&ngggéﬁincy
bands zsPFlérl'éYI%Wm ridtparieyiapgngse dakeph Arebybeatiogyrup with a
guard bandppbbchoigs 6! £iin ehCbNRRIHusANgS , id001S aﬁé@aﬁqcké bahtantsemuency

band is ass$§%€d to a radio line for tr nsn1%S|on transm ssion line ) and
to a radio” Pt *Qﬁﬁﬁﬁ9§ﬁ¥%a PEEERTT BX FPAETSBSS pai red channel s whi ch
correspond to the |ow frequency ao group and the high frequency group (
respecijvely. In Fig . 1, paAckGROUND OF THE INVENTION

l. Pield of the Invention

The present invention relates to a communication channel
setting method, a communication controller, and a radio
communication system, which set a communication channel between

15 radio base stations.
2. Description of the Related Art

As a technique of realizing a full duplex communication
between radio stations in a radio communication system, there
is known a frequency division full duplex communication, which

20 uses different frequencies for a transmission line and a

reception line.

In such a conventional radio communication system, for
example, as illustrated in Fig. 1, the freguency band used for
radio lines is divided, for example, into two frequency bands,

25 i.e. a low frequency group and a high frequency group with a
guard band which is set in between. And, it is arranged that
a frequency band is assigned fo a radio line for transmission
(transmission line) and to a radio line for reception (reception
line) by paired channels which correspond to the low fregquency

30 group and the high frequency group, respectively. 1In Fig. 1,



the synbols Ato E and the synbols A to E each represent a radio |ine,
and each arrow represents a band which is assigned to each radio line . The
Aand A , Band B , etc . each represent paired channels in the | ow
frequency group and the high s frequency group which are used for the
transm ssion line and for the reception line, respectively. In addition, in
the conventional radi o communication system the bandw dth of the frequency
band ( the bandw dth of the channel ) which is assigned to each radio line
was nmade fixed io regardl ess of the anount of information which was
forwarded {Retdgnbdd Q ldone. ahavweMer syihvbide carvent kapal réﬁﬂé@ent a
communi cation system it is comon that the frequency for the channel for

t he transnissienineleanatkdde airegueasyedaritd Bebahamelcd ag ddei gised
reception line were managed as one pair having a fixed relationship (e.g.

t he frequebe\eachr ra@eo tliriaesm $he dnahde ,=Btdrel Br eqrienc pakbr repreesaacept i on
line + the shifted frequency) in order to sinplify the configuration of the
radi o st atpPaire@tchamells imhithecdow) foppyenayagcave aw@ridiedidgh he channel
for the transm ssion |line and the channel for the reception |ine are

usabl e,® cafr HERRCH ALHVP ¥hdFRePEe beSed P TadhCoFARFRAL F AN chipp And
Therefore, _as illustrated in Fig. 2 for exanple, in a case where any one of

the channef® e H@ W& 11 5at THEPFCSSVEA¥not be used. That is )
lth h i f .Ch l, X / |\ f th
al though in eacqno.ad%l%l??lgrelph%hgngo&gmgtg%lt ad eoqozrﬁngir{n‘ét%%tg%‘ﬂer of the

interference wave i s Sna an a prescri res can be used as
the 3 transidssit®R bhRGwidchNer RARAEPEqh Sy W dd GAHENGAn @I L& Nl Y a
channel X3'" can be used as the reception’line in the band of the high
frequency gHeouvpafdtaly) awHith fe\wsigmedeteiewetl pones 10hetwis matersareance
wave. The result is that the channel X1 cannot 5 be used as the

t r ansmiossixapgdndie ssndft ther efone toof inFarmed iohawinibtls wis SodwxBded dre be used
as the communi cation channels. In a case where, as in the case of a network
for radi o B¥s&akin ildme- a nunber of radio lines exist on the sane plane,
since in many cases the jnterference which t transm.,ssion ~o radio |ine

receives and th WENETr b SPEITP TR T et 7 B%F\?g‘g'uﬁéﬁaﬁéoaﬁ?'rﬁm'i c due
to fading aying fieauency dRReRIEntyn ] Ofo £XAIP! Giadlllil iediAlAf ading, and
a directional” antenna used at the Base ta?lons, e assignnment of a

channel p&idanfihilshe SHELAAE @8RaTRAL! PPEGuEROY CEdS il A0 rRgNitake an
effective ~5 assignnent. This raises the problemthat frequency utilization

ef fi cigncyredfepthonsyinenvesedpanage@das Retid hedir inaviie ab@disedescri bed
radi o comuni cati on system since the acquisition of the bandw dth of the
channel i sefliatdonshlip (hagnethal fegmreseoyufioes thhet emt smiss prasdringed 20
bandwi dt h even when the anmount of information to be forwarded is very
smal | . ForthehfseguaRen, fehdhe wgsepPhionekidra ¢ thpr PvEs tatk SROENEAKAr t he

channel assignnent to enhance frequency utilizatjion effigciengy. .25 BRI EF
SUMMARY ORPTBESFRVERTFERPTITY oo &rar oPu el 8B] 85 Th 1A% PE8EAP i nvent i on
to providesa communication channel setting nethod, a comunication 4
controller, and a radi o comuni cati on system each of which can contribute

to enhgncing freguenty dddd, zahionnef fdddeERf¥re both the channel for
the transmission line and the channel for the reception line

are usable, can these paired channels be used as communication
channels. Therefore, as illustrated in Fig. 2 for example, in

a case where any one of the channels cannot be used, that pair

25 cannot be used. That is, although in each of a channel X1 and

a channel X3 the received power of the interference wave is

smaller than a prescribed threshold and can be used as the



According to the first aspect of the present invention, there is provided a
communi cati on channel setting nethod for s setting a conmunication channel
used for communi cation between radi o base stations) conprising the steps
of : (A) neasuring a noise level in a transm ssion band which can be used
for comunication froma first radio base station to a second radi o base
station; (B) selecting a transm ssion ghannel in the io transm ssion band
in which the nmeasured noise level is |lower than a prescribed threshold; ( C
) nmeasuring a noise level in a reception band which can be used for

comuni cat | GfehARSahd1 560400 A% B baser 5L ald08-bRuSALY dided, bAdyo base

station; (D) selecting a reception channel In the réception band I n"which
ys the neasdic8dnhenses! @wel bbSudOWRIs thanrécdpess ilhed threshalaha aed (E)
determ ning said transm ssion channel and said reception channel

i ndependentyhe hIbhSf£afdantCatbap @beiethseldvdlg ofet 806iveaJowes a£noi se

| evel in a transm ssion band which can be used for 20 communi cation from a
first radi dheatetstfdiantd wave se@adresull b ibadmtstheichanned| €ctcanaot
transm ssion channel in the transm ssion band in which the neasured noi se
| evel i3 | deetsedapsatpeettandpedssiorshiglial anfedderefozenohdy padeedin a
reception band which can be used for comunication from said 2s second
radi o base SP@aPRSA XD adg ¥31f iGanr Peadf el ifs APt RTHI 1 GRid WeFbepgess -

reception channel _in the reception band in which. the asured_noi se | evel
e ber than & B8 HR Ao R0l 07 18 500,4h (1) RETTPRE S8EORRESRpect of
the presentyls@venld ffhd NS udisePLeVELEL, 8 QTN £AL-0RE WO Ehe | OF
setting a conmuni cation Channel Used 1or ~communication between radi o base
stations, @aRBEi $hNFan{ £dssd N SEhiSMRIrdRASYhBHE WAL tsafonisaised to
measure a noise level 1n a transm ssion band which can be used for
communiigcat radibroninea recesives ath® thatetisé ateicem thionar s&L® Nd neatlé e hase
station; a transm ssion channel selector for selecting a transm ssion
channel i nbepemerasigmetyioh dvendoi Aadbng hatimgrEasauetdcyofiependsmtyi s | ower
than a prescribed io threshold; a second noise_|evel nmeasuring unit

confi gur edfPB SEa e BuhblsRat@ding . .2nd CepiFent berrl WRiteRPEa 4L used
for com‘runia%a%}i}o fromts Ld second radi o base grat ihon tgtsai.d I)i rtsl;teradi o]
base stati 6n; —and & F 8c&pt P8R chiafhrfdl > SB&& o~ 1 dro ¥ et PRg a ¥ ecépti on
channel in I d_q i xS s nQ}. s l,d s | owner
than a pregggﬁ%ggﬁfﬁ%ggﬁgpga %EQY§G§§?WS gg gég?%ﬁyg%gfhghc é%ﬁ% .%%N
transmissi @8sbynhéh €. t TARST-a35e8 ehanpebosah eptr andhddiysel ection of the
channel for reception by said reception channel selector are independently
det er m nedut2bi AetDémli e¥F 10 drltdy dE ttheaspetemolist decpe@semt i nvention,
there is provided a radi o communi cation system for perform ng comuni cation
bet ween radi o bddwridteat.i dms theomperiver Agscuibed sxadigd sronmywdcatd@duri ng uni t
configured to nmeasure a noise level in a transm ssion band which can be
used for cBYHEAMcAIGS 38 RFTBFFEL T & BheiRardwigtifoohathke SRA6T to a

second rad_jLso pased sttq;tei Qn; sel.ector_ for rsl%le%cti ng a

. A58, S'ald Uiard Ly A0eL3sL a0, ghannel . sl ector L
transm ssi on channel Th e rafsiiresi 68 nd- i A-whic measur ed

noi se bLevebad &y MWLl viehadnan PGS Chidded Bﬁrmn%ﬁi%nsesogé G defiV el

measuring unit configured to neasure a noise level In a reception band

whi ch can be vesgdshall ComBMkeaki PladsPMthdhrd $86AME hadhotdasprovati on to
said first radio base s station; a reception channel selector for selecting
a recepti othe method for the channel assignment to enhance fregquency

utilization efficiency.

25 BRIEF SUMMARY OF THE INVENTION

It is therefore an object of the present invention to

provide a communication channel settingmethod, a communication



channel in the reception band in which the neasured noise level is |ower
than a prescribed threshold; and a communi cati on channel setting unit
configured to set the transm ssion channel selected by the transm ssion
ehannel selector and the reception io channel selected by the reception
channel sel ector as communi cati on channel s between said radi o base
stations, whereby the selection of thegtransm ssion channel by said

transm ssion channel selector and the selection of the reception channel by
said reception channel selector are ys independently determ ned. BRI EF

DESCRI PTI Oﬂog%rB!ﬂEe@?VeEBﬁ'a }.435:\./@ cg:mﬂf{g%%% \Férg 'ea:l:_hi Sf _awl‘Yi-cQ'Wcan

illustrating assignnent processing for assigning comuni cation channels in
a conventi ealtriddice 0 EARBHOLCQ!F Ay ERd et AliGatd onS e Fic@Wnkll ustrating
assi gnment processing for assigning conmuni cation channels in a

conventi onal radhoceo@ibuditcathenst syst engpddtgof3the mErddeank itivegtasn,
illustrating a configuration 2s of a radi o communi cati on system accordi ng
to an enbodheent isfprdrel e sermiommavéctitdnn Ehgnnel isetainewethiodsfoat i ng
configurations of radio base 7 stations configuring the radio

conmuni éat isektdpgtappmmpgicatisn shfanpwlckeed fiorl cewrenicat idrebatweghnent
processing for assigning the comunication channels in the radio

comuni cat F8A18yRI SRR S . 6CPBPRIFIRG the §SePat Phy (e MESSUGARENR

i f i gni th uni cat i h s in th d
processing-LoLeasshan 10 Lhe. SomL et hon £hanel sbnuthe pgdko
processi ng cbRmuASSL 9L A% IohEa GATBNES4E b YA sehape] 5n ikl L e JAY Pac'tiPo

comuni cation system Fig. 8 is a viewlllustrating the assignnen
processi ngbhee 868t 0o NO(A N LUBUNRIL A itaanehaBBebs tRahhelr 86l the
conmmuni cation system Fig. 9 is aviewillustrating the assignnent

pr ocess® ngtysnéotssten gramy inhe@hdehmihe cad 4 ourexh anorisles lienetlhés r hokver

than a prescribed threshold; (C) measuring a noise level in a
reception band which can be used for communication from said
second radio base station to said first radio base station; (D)
selecting a reception channel in the reception band in which

15 the measured noise level is lower than a prescribed threshold;
and (E) determining said transmission channel and said
reception channel independently.

This communication channel setting method measures a

noise level in a transmission band which can be used for

20 communication froma first radio base station to a second radio
base station, selects a transmission channel in the
transmission band in which the measured noise level is lower
than a prescribed threshold, measures a noise level in a
reception band which can be used for communication from said

25 second radio base station to said first radio base station, and
selects a reception channel in the reception band in which the

measured noise level is lower than a prescribed threshold.



conmmuni cation system Fig. 10 is a view illustrating the assignnment
processi ng for assigning the conmunication channels in the radio
comuni cation system 20 Fig. 11 is a viewillustrating the assignment
processing for assigning the communi cation channels in the radio
conmmuni cation system Fig. 12 is a viewillustrating the assignnment
processing for assigning the comuni cat§ on channels in the radio 2s
conmuni cation system Fig. 13 is a viewillustrating the assi gnment
processi ng for assigning the conmunication channels in the radio 8

comuni cat i on sygl &ila i« olind S stk p LSS 8hL NI A33LOAVRD,

processi ng for assi gnin e comruni Ca n channe In the ra

comuni cat kQBr8Yy st ePtoviddd a Iornfur Ht8Wnl [dosibabbpgsbhesages gpment
processi ng for assigning the conmunication channels in the radio

communi cat commey st £l omBHalhgl uked Sorlc¥nRBhii b tSoh deitig ehha @SS gsarent
processi ng for assigning the conmunication channels in the radio io
comuni cat sbatsyss encomdiA drdd) RESGRISRTONsEF 1EMELl WYESTTFONy unit

5 configured to measure a noise level in a transmission band which
can be used for communication from a first radio base station
to a second radio base station; a transmission channel selector
for selecting a transmission channel in the transmission band
in which the measured noise level is lower than a prescribed

10 threshold; a second noise level measuring unit configured to
measure a noise level in a reception band which can be used for
communication from said second radio base station to said first
radio base station; and a reception channel selector for
selecting a reception channel in the reception band in which

15 the measured noise level is lower than a prescribed threshold,
whereby the selection of the channel for transmission by said
transmission channel selector and the selection of the channel
for reception by said reception channel selector are
independently determined.

20 According to the third aspect of the present invention,
there is provided a radio communication system for performing
communication between radio base stations, comprising: a first
noise level measuring unit configured to measure a noise level
in a transmission band which can be used for communication

25 performed froma first radio base station to a second radio base
station; a transmission channel selector for selecting a

transmission channel in the transmission band in which the



The present invention can be applied to a radi o conmuni cati on systemt hat
performnms comruni cati on between base ~s stations providing communi cation
services with respect to, for exanple, portable term nal devices.
{(Configuration) This radio comuni cation systemis equipped with a
plurality of base stations 100) 200, 300, 400, 500, and 600, zo for
example, as illustrated in Fig. 3. Eachgof these base stations 100, 200,
-etc. are depl oyed for each prescribed cell provided within a service
providing area provi di ng comuni cation services for exanple, to portable

term nal qyébagsqg;bield-l-bl%i"s%s R?GEHVES bASEe S Ldfd 0 IQchZQQ& %fes}?ogl@'r &

arranged to e to per orniconnunications y using their corresponding

radi o |inessddyorfi noBse Bevell feas0Fi£8RARYI Hikh DA PtomliRirdd 88 iReaNd A,
B and B, etc. indicate a 9 transnmission |line and a correspondi ng

recepti on lid)1 nespecdderst Yord Wan@N@nhobntden s asshatbp ommhiidaltushr at ed
in Fig. 4, for exanple, the base station 100 includes an antenna 101, a
transm ssi dirdm sedeépteonnd sepho avasy grattiob020, saideftr vt npdiar hak@3 , a
denodul ating part 104 , a separating part 105 , an interference wave data
neasuri g A6 @ rgcepddeandiaryidsebdac For fomgs pbeat ir@ra (regeptdnsni ssi on
information volune neasuring part 108, a transmtting part 109, a

modul at i ng Ganei1dn téWdraCﬁa %P’bl%ﬂdnb“ pvailtchﬁlie mMRFSTE SRR A eYel

perforns tran ﬁlSSI

g rece tion. of t q% The tr.an nisS|on /
Fecept | on SepdPyeEndpa ¢ T68=6ERRra: Feret BTl L % oo Ae A
r ecept i on gegi%%'el T06 5 hY P L WP LU L AR ASL UPLTERE AL 1 e

anpl i tude e reception signal,

reproduces s%l@%%%@%}ﬂ tﬁb%n&nﬁ%ﬂcﬂﬁcﬁ&@@@i 's@ﬂeé'tGEEHnd Flh@ res@paishi Ng
part 105 separates the reproduced baseband signal into an information

si gnal sand chataelr gelecgseal by ThRei Héespel @nathavmes dallacreasdki ng part 106
measures the frequency and the power of the interference wave . The
frequency communication channels between said radio base stations,
whereby the selection of the transmission channel by said
transmission channel selector and the selection of the

reception channel by said reception channel selector are

15  independently determined.

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

Fig. 1 is a view illustrating assignment processing for
assigning communication channels in a conventional radio

20 communication system;

Fig. 2 is a view illustrating assignment processing for
assigning communication channels in a conventional radio
communication system;

Fig. 3 is a block diagram illustrating a configuration

25 0f a radio communication system according to an embodiment of
the present invention;

Fig. 4 isaviewillustrating configurations of radio base



20 band controlling part 107 executes the control of the frequency for the
communi cation channel, etc. The transm ssion information vol unme neasuri ng
part 108 neasures the amount of information that is to be forwarded. The
transmtting part 109 executes processes such as the adjustnent of the
anplitude of 2s the transm ssion signal, the suppression of spurious
conponents, etc. The nodulating part 130 fornms a transm ssion signal
supplied to the transmtting part 109, according to the 10 information to
be forwarded, etc. The nultiplexing part 111 nultipl exes information
supplied b 2 e t 1 : h Lpdi cates the
frequency,gggﬁgaﬁétﬁggg%%9pgggt égé%ﬁ%ﬁ%?%gﬁﬁggc%géﬁﬁeggskﬁﬂ'output si gna

for 5 measuremeng;r o {16, iKY (@6ACE 198K rHRE Ag TERS VA §9gRAd it 106 , and
an information sighal supplied by an outside deviCe, etc. A base station

200 which pebtessEngordtin £t didihdMine deemdaseastiahi 8RadfO1E NThH Ugias,
simlar to the base station 100, an antenna 201, a transm ssion / reception
separati ngrpatd 20Rnunicati@cedydtegn;part 203 , a denodul ating part 204 , a
separating part 205, an interference wave data neasuring part 206, a
frequenty band cid s @ Leng pleawt 120¥staatinastiies sised gnmeotnprdoms voidine
measuring part 208, a transmtting part 209, a nodul ating part 210, and a
mul ti pl exi 8T pafsioning ttherrommirgifad 1201 chapnet fisifr A8 n¥adion / reception
of the radio waves. The transm ssion / reception separating part 202

separ at es SOPPAREPRSEIDPYI ™ and a reception signal. The receiving part

203 perforns th j us of t i of ti ignal, etc.
The denodul at i ng%gr? %geéfgé’olerwe%?g %gg‘lﬂsk}tar'ij gtgle g%ggg#gl%gfg é?&;ﬁ%%&a&
reception g)8naksidieh s aRAd aldnMhnidal 18A5cAERAL 8L esn t Hige IR Qluced baseband
signal into an information signal and a control signal. The interference
wave dad a oceaseridgt dt tsyfenreasures the frequency and recei ved power of
the interference wave. The 2s frequency band controlling part 207 executes
the control of tHa.f Begsencyievwodlihetrabingith®t reaighnent|pratessifige
transm ssion information volunme neasuring part 208 neasures the 11 anount
of i nfor mafPHMRIHLANINY tthepComBupdcgsdonTrbarR@hS iR t1hR) FRGH0 209 execut es
processes such as the adjustnment of the anplitude of the transm ssion
signal , suppPEYSISH " $9ENeSUs conponents, etc. The nodul ating part 210
fornms a transm ssSi 0ngs. Si I ] 10 1LL] rt. 209,
according to thzéﬁﬁfgrﬁ%f?gﬁeybiggg%%EME?H%gg%e%%ggéﬂ%éééJgﬁiﬁggalﬁ part
211 muld | pEEXEsSs d YOI iHheN coRRini 8d tR¥nt BRadkEtyenc yrtand gt rol Iing part
207 that indicates the frequency, bandw dth, etc. of the comunication
channel , tdemoiHipdtisngrelstlear; 1 0 neasurenent fromthe interference wave
data neasuring part 206 , and an information signal supplied by an outside
devi ce, etc. (Qftilgi.nt0dfs ahelea@pdldustnptingttthe padignmenmprosasisdngsyst em
configured in the above-described way, when perform ng comunication
bet ween trﬁ?ﬂfﬁqﬁiﬂ§l§€aﬁpﬁnCP@G“&HHa¥h@nb%%%?%ﬁ%ﬁi%ﬂ1é%ﬂ&rﬁﬁlPadio | i ne used
for transm ssion fromthe base station 100 to the base station 200
(ref erred $B"WRLBEAOP, FXEFLESi on |ine" for conveni ence of explanation) and
aradig line us f ansu SSi. S | . base
Stati o 100 (rereir ot £5 Ao hhaTBgbEARLNS ARSI AN, POCkESUAG O
expl anat i Gir s ig8HndS thBeceARTHIESRL O SnAGRQr ¢aRgot 0 the
prescri bed procedures carried out between the frequency band controlling
part 107 amshmuhechreguepgytbmnd control [ing part 207. Thereafter,
communi cations start between the both base stations.

Fig. 12 is a view illustrating the assignment processing

for assigning the communication channels in the radio
25 communication system;
Fig. 13 is a view illustrating the assignment processing

for assigning the communication channels in the radio



2s The signal which the base station 100 receives fromthe base station 200
via the antenna 101 is supplied to the receiving part 103 via the

transm ssion / reception separating part 102. 12 The reception signal of
which the receiving part 103 perfornes adjustnent of the anplitude) etc. is
supplied to the denodul ating part 104, and then the signal is denodul at ed,

t hereby reproducing”a baseband signal . gThe baseband signal s thus
Teproduced is supplied to the separating part 105 and the signal is
separated into an information signal fromthe base station 200 to the base

station loqxx@mﬁggg&qbnsgggﬁg that contains information indicating the
frequency, etc. of the radio ane (the reception line) fromthe base

station 200 to ~giyhe; paseastiald QElQQQra@:Dﬁ'g't‘?xfeoégﬁiéﬂﬁ'eﬁf‘%%fels@gnghe
power, etc. of the interference wave received by the antenna 201. The
control si gl dssigupphi edet oiienicetuencoyhdrael £ant rold imagipart 107 while
the information signal is supplied to an outside device. 15 The

i nt er f er enc@mwend cadittannegstemng part 106 neasures the frequency and

recei ved power of the interference wave in the signal received by the

recei vi Ag part 1839ankP ilaf drviem dhluabrabinhghehesel oreent PFoces§irdi s
supplied to the nultiplexing part 111. 20 The frequency band controlling
part 107 pFGHU@§§lpﬁFBBnﬁPPOHOE%Eﬁl%%t%?&3qn%ﬂﬂﬁ%ﬁn}“oF¥FhEa9F8nsnission

| ine and supplies i%.to the multi %exing part 111. In addition, an
infornatioﬁQ§WﬁﬁéF? éPB.SYFBﬁTana% tside device is supplied to the
mul tiplexing parg; 111, T 1.SS1 I r j i ng
part 108 neasuregléh]eisa%gu%sﬁgy ?%?‘g%ﬁfa%%né %I%Ftl p ie%f%ﬁyﬂgﬁgggn%?# pl exi ng

part 111 arf@xsa@eh'gﬁin hen 8easmhech & 86181 cHahdd1® inldnkr egyepcy band
controlling part 107. The frequency band controlling part 107 controls the

frequency aodmbandatidh eofstére. transm ssion signal formed by the nodul ating
part 110, according to the information s indicating the frequency of the
comuni cation channel, etc. which is supplied by the separating part 105,

t he anpunt of infornaﬁﬁ@ﬂIﬁQDbﬁggéﬁfggfgnidyﬂTgﬁ iRvENRRbNED by the

transm ssion information volune neasuring part 108, and the information
indi cating the pehnerpodsdrdie imtearfiineras Waveppliedced vedrdyid he ant enna
201 and supplied by the separating part 105. Specifically, for exanple, the
frequency bamtundadtddhisys rar thad pesiogmsheonnansed skt peltiveent base
frequency band with an interference wave of |ess power than a prescribed
threshdf d EEREIBPERITHEG NG NVERL PRI BETVHESE Midhf e ePREt ite . \ER%) and

which is different to a frequency hand for the radio line ( the reception
line) useax?WBﬁ?th%pfﬁﬁﬁi%fgﬁ'T#%%éﬂfﬁﬁ&cFﬁe base station 100. This

prescribed(&gﬁﬁiggpaggﬂgf of the interference wave is set, for exanple,
according to the  comrunication requirenents for this radi o comunication

system 20 (e.g. frhes GdR) iconfedlica@iohOsheter Raté@uigdwn natdo Of carrier
plurality of base stations 100, 200, 300, 400, 500, and 600,
20 for example, as illustrated in Fig. 3.
Each of these base stations 100, 200, etc. are deployed
for each prescribed cell provided within a service providing
area providing communication services, for example, to portable
terminal devices. The respective base stations 100, 200, etc.
25 are arranged to be able to perform communications by using their
corresponding radio lines A, A', B, B', etc. Corresponding

pairs of radio lines A and A', B and B', etc. indicate a



to noise] ; the SIR[ Signal to Interference Ratio, the ratio of signal to
interference ] , QS [ Quality of Service ] ; and so on ) . The nodul ating
part 110 fornms a transm ssion signal conformng to the infornmation

mul ti plexed by the nmultiplexing part 111, 25 according to the control by
the frequency band controlling part 107, and the thus-produced transm ssion
signal is supplied to the transmttinggpart 109. 14 The transmtting part
109 perforns the adjustnment of the anplitude of the supplied transm ssion
signal and supplies the adjusted signal to the transmi ssion / reception

separating parhofl; o IAnsH 3510080003003 Dap: hagn stppl fed to the

S transm ssi on reception separating pa to'the antenna

101, and thﬁ@sééb%iéﬂl Iddre@dnle0 olehenRaggsst athpNoP0 via the antenna 101.
In the base station 200, as well as the case of the base station 100, the

reception signal ysegenvedrytadtiie raryf.eanargdledample , SURB! hLsk tstAthen
receiving part 203 via the transm ssion / reception separating part 202.
The recepti D0 sirgtlaldess atieamdehatedoby &hergesmisd bdri g qeddptd@4, t her eby
reproduci ng a baseband signal. By the separating part 205, the baseband

si gnal thussepgrasdueedarts lbhapateceiving aaritni @3 mat demodubmblng-paznd a
control signal, which are supplied to the frequency band controlling part
207 and t o i oBtSERAFGERIcRAT F d9Fect VBILETITRENER MRYENRI LB AS@SESARLO] | | ng

R suppl | GPHY 106 hEx RAVERTY BEP oI Prs PRELdd - BT BSTRPSPTat | on
ot 206 SRR o T AR kb o0k hO B £8 Chriah NG 118 ol PEHY" | N0
suppl i ed t gy R Tltting pXirR01P8! t akd la ol {5 RAUSIRE HaRaNd jgontrol Iing part

207 controls the frequency and bandw dth of the transn ssion signal forned
by 10 The antenna 101 performs transmission / reception of the
radio waves. The transmission / reception separating part 102
separates a transmission signal and a reception signal. The
receiving part 103 performs the adjustment of the amplitude of
the reception signal, etc. The demodulating part 104
15 reproduces a baseband signal from the reception signal. The.
separating part 105 separates the reproduced baseband signal
into an information signal and a control signal. The
interference wave data measuring part 106 measures the
frequency and the power of the interference wave. The frequency
20 band controlling part 107 executes the control of the frequency
for the communication channel, etc. The transmission
information volume measuring part 108 measures the amount of
information that is to be forwarded. The transmitting part 109
executes processes such as the adjustment of the amplitude of
25 the transmission signal, the suppression of spurious components,
etc. The modulating part 110 forms a transmission signal,

supplied to the transmitting part 109, according to the



2s nodul ating part 210, according to the information indicating the
frequency of the communi cation channel, etc. which is supplied by the
separating part 205, and the anount of 15 information to be forwarded
-which is supplied by the transm ssion information volune neasuring part
208) etc. The nodulating part 210 fornms a transm ssion signal conformng to
the information nultiplexed by the mul §4plexing part 211, s according to
-the control by the frequency band controlling part 207, and the

t hus- produced transm ssion signal is supplied to the transmtting part 209.

The transmLling Ragl, 20% DL LALI e 3 USHIEN, . s AIpLLUdg, o the

supplied transm ssion sighal™ and supplies’the 1o a nal” to the

antenna 201,Mi+d ph B LT ANBILRSE PN / sUSLEREd WY SERAEHIAGRY bagB2. The
antenna 201 is driven by the thus-supplied transm ssion signal, which is

transm ttegdn@rbheiRgssast al70endPGindilleitald sneffrtdpudsf abbabniddn, -
Moreover, in this radi o communication system the frequency of the

transm ssi ercl.i o€ and toatunicdtion adepinedn |thee cartgueostigahl eloaccor di ng
to the frequency, power, etc. of the interference wave. The bandw dths for
t he trassnimegisomement famh tlee dptteofiekrenee atayyecdat 2 gleksdravgqrading06o t he
anmount 20 of information to be forwarded (nore exactly the anount of

i nf or mat i o@Ngedn v formaddion §i9pphe)uPPHehbIyan dusksidrederdsegnatat
processing for the comruni cati on channel s which determ nes frequenci es and

bandwi dt hs of th® BaSgn8hfE3PBF Y KBLIGR PSS GAMPPRECE L% Waitbcthr@d, for
exanpl e, according to rocedure i.ll.ustrat in Fig..5..1n.Fig._5 the
st eps of p?’gé‘sgs%?%tglan t&@]%sfré f‘gge?’ossl ég"“r g%etg)@ IBFFSS ?%%leoq ﬁgopr%%ess in

a base StabhRBnkh! FOPMShOAHAR18AS? SLali Oy ARkl nLOpBEY! 03,
communi cation wth another base station while the steps of processing from

step Sid ta R vIhd patu0BALIENEAPLLELSS phic@m dhearRGRatahgSpaler base
station s (reception side base station). The frequency band controlling
part 107 oRObhert iatsmEssennesiale Hate nstaduming pertR064 he besguaiati on 100
) first transmts information requesting the setting of a radio line to the
reception 5pHe erBlEratkino®ard. §07¢ he Pearesmsisfiosn ipgoymagipn rolune gnd

cal cul ates a required bandw dth based on the amunt ré)glph{rﬁnsm SSsi on

i nf or mat i ofCERAYE BAPIadtP e by 2PREITHEREMAT 6171 ft BPHELPOART A e
reasur "0 BN 08 4 Sl GG SR 2930 (he receptyon side base
transmgs to therdd aREAhRa! A pedeolRS b raifsihid onf F¥dBEYABn of the
radio waves. The transmission / reception separating part 202
separates a transmission signal and a reception signal. The
receiving part 203 performs the adjustment of the amplitude of
the reception signal, etc. The demodulating part 204
20 reproduces a baseband signal from the reception signal. The
separating part 205 separates the reproduced baseband signal
into an information signal and a control signal. The
interference wave data measuring part 206 measures the
frequency and received power of the interference wave. The
25 freqguency band controlling part 207 executes the control of the

frequency for the communication channel, etc. The

transmission information volume measuring part 208 measures the



i ndi cating the frequency, bandw dth, power, etc. of the interference wave,
whi ch has been neasured by the interference wave data neasuring part 206,
and information indicating the frequency, bandw dth, etc. (frequency band
i nformation) which 20 the reception side base station has assigned for the
radio line ( the reception |line at the base station 100 ) for transm ssion
fromthe reception side base station ($}2). Upon the receipt of such
-information by the transm ssion side base station ( S3 ) , the frequency
band controlling part 107 2s of the transm ssion side base station

det er i nes dig,dy SAURREYARd AN L Boanstonableed of rhile: LopaFssipon |1 ne

to the reception base station based on the received information

i ndi cati ng gdwe: freausREhteRandocRAVRE, _s@&ﬁ-a@ftﬁ@ead%}iﬁx{&f@r&e twave at the
reception side base station (S4). Specifically, the trequency band

control I'i ngamgArittubRy odetind Hr@Smislkabnexadpa B, stiprecequansy spudibasdw dt h
at which the power of the s interference wave is snaller than a prescribed
t hreshol d, amtbosdendts ,aetct r @dteetiodalbhind peguiedt§y fanthsbanchwndiri ssisngnabl e.
Further, the frequency band controlling part 107 selects the frequency and
bandwi dtsh fsdrgnade svRpshed dicohh¢ itr@nispiviténgafanthélfetearaatifdadatsityrabl e
frequency / bandw dth, and the io frequency / bandw dth applicable to the
reception |if@rmagionateepet feryaedrn&F and Thanavt tAPL $°6r1% R4t Zhdni ssi on

i d ion |i d i ned. i n. the above-descrjbed way, th
1 ansi 5si O 00 BESe EAETB-GPar LEOH BhsHH setior ARG PhESEY | nes s the

comuni cat ic%%t%ﬁﬁ&ﬁ:gspéf@%%OJQ%Qt %r?dié?te?sgﬁ:iﬁ%ngg%guéé{igf?%%inﬁgaiﬁgﬁ the

comuni cati on channel’s e transm ssi on Si ion i s conpleted.
In this raditQ . COQPMNYRELCabhANNI¥EEESh ENafiECUtinY JigrBbRUendesebi-bed
processing steps, to set the radio line (e.g. the transm ssion line at the
transm®si measudemeasefdnat hannterkerehcesvpos 8abh endazuddngrpame 2o be
frequency band according to the amount of information to be forwarded
(exactly thkadappuinfofmdtifay pdigngd perplidd taheoneub$ide devicet,hetpower and
frequency of the interference wave at the opposite side base station, and
the frequed®rtddaenshdihatAPerathentadio Iine used in the 2s opposite
direction ( the Eecgﬁtion | | ne_ at the,gxansn1%§ion s%ge baae.st tion). As a
result of this , Pn FRi 5275 COEBHAG A Sy 598 &P E 19488 nt t PaQuency and
bandw dth { a ; 1SS [STot-Yal Is e set
independen? gygTﬁgfg¥3%§?v%%é??gﬁﬁzk??ggﬂgﬂéies cgﬂggglgﬁgber ;Qh¥$ i zed
for thastragsel §850RNcANH0 ¢ EGEPIHHY YalsReSt Wt 1bnt 5180 I s Wdailhatinbt uééa S
possible to contribute to enhancing frequency utilization efficiency. In
addi tion, iEprt tusngmik €10 Firdm €Ak ikHseSY8h€Hnil0ad toptissivalse Ebation

aut ononously set the communi cati on channel s based on information such as
the frequeR8?) (Iefrkuad o powdhe sransmpspion Hdnent £ eomveaieave aff t he
base station at which each base station perforns conmunication and

i nf or mat i oR*BUBR2ROR hef ¢ dé@idy, 1BaRdWF &t ht Ot 2nsmisKd oPafiF o™ e which

t he opposite_side base statiopn has_set. There e, _for e le, centralized
managemnent nget%teatgloonrﬁuzﬁllloctat i gﬂec %Sneneslta-tljééto\f\leéﬁar Ié%ée)ec Jﬁ);igrpéagg iés?hest ations

, Whichy i s-gppbt£aR! B Hed £8RIEMFd ke 89%&?&91&'&)Cﬁf@@t§ageﬁl¥@?” the
nobi | e station and the base station, Is not required. This can contribute
to decr eastpgmtREc&O1G @han@@d sOhcEHLA LMY itioet BY Pr@®¥cribed procedures
carried out between the freguency band controlling part 107 and
the frequency band controlling part 207. Thereafter,
communications start between the both base stations.
25 The signal which the base station 100 receives from the

base station 200 via the antenna 101 is supplied to the receiving

part 103 via the transmission / reception separating part 102.



I ncidentally, the above-described assi gnnent processing 20 for the

communi cati on channel can al so be applied, for exanple, to changing the
communi cation channel if the anmount of information to be forwarded has
-changed, in addition to setting of the comunication channel at the start
of communi cation. Further, although the procedure of setting a transm ssion
25 line fromone base station ( a . g. 1bhe base station 100 ) to anot her
‘base station ( a . g. the base station 200 ) has only been described in the
above-descri bed assi gnnment processing for comunication 19 channel s, it

i's possi bl erfd 88k ¢ QBHUNY HAtd Q7 GAGIEhS i;lée%ixr/fﬁé 208l | ¥3 hehuesnhase

stations by exchanging the transm ssion si ase station and the reception
side base si@fistmerANGexeRARBGHNGLAE] IBFENt i Hr HEHSHIdM t tdecor dance s
with the sane procedure. Meanwhile, the frequency and bandw dth

(her ei naf t edenofiliatdthd @asitmploy , agndt figend r €9 esiCyn BNk’ Jenfodia liahted,

transm ssion line at the step S5 in Fig. 5 are sel ected based on the assign
abl e frequermretbondepoodukdngr anbasesand $1mealhi dhechasbbadét etgnakd yo by
t he frequency, bandw dth and the power of the interference wave, the

bandwi dtsh dgfhushseprafduaedsinisubphseddin thieesépayabicy Heartd1 0P arntethecepti on
line. Several methods of selecting the frequency band for the radio line
can be consii@®cddisaseparahednipe? @R ipformetioRapi eiihof ¥ ther 8AFSI

bet ween the transm.ssion Line and the reception |ine as nuch_as, possible.
ne 1T ust r HEFIER BEY % rbP pRAfpr bRt eF SRd o e R EPedahEs "hand
for the re i | i N . iﬂﬂ%$1 e NCY b for the
transnissigﬁaﬁfgg? ﬁﬁgoggagggguéﬁgiclgh agﬁfro ﬁguidr%%%07xgeﬁggts a
frequency haidof ehnkhetheansddssian 1linkg dirshathel bo58 & HQYH 2B6dto _
frequency interval fromthe frequency band for the reception line. In this
case, a® | |theshasd edaitfnokil®0,7aidinesanpt Eon tiha@ieaeihgttheapgweaascetbed
frequency interval or nore than the interval 2s between the frequency bands
for the trafskhesiofelrifpzennd vaee reeegitvyerh By ridie tangehnaqdéhey Beend
controlling part 107 selects a frequency band of the transm ssion |ine,

whi ch mi ni £°P&¥°4 sigpaireguBirplias épvalet breweerse @ FOBARALLILRIt he
reception lLine. he apove-described setting of the f uency, band for
he br anamPSeronS| i lebRy SrdeERarans s, 1a)  ynp e i SERETHY equency
band for tggvg%gnsnission line and that for the s reception |line becone

vicinal to each other, with the result that frequency utilization

efficiegcy i s entrEceste LU Wave BoEaoN@aBPhLing tpdrt ROEShOASUESs
decrease the frequency band required for the entire radi o conmuni cation
system iotht fsegotrdytiad rsHdedereldheodereast | thalirterdereheeanaeanan used in
the base station is set to be sharp enough to perform conmunication with

t he opposi thes$dendphseeagistedohyi bhe Hesedyding partuil T &nidohnEgxmaiomo radi o
interference occurs even if the radio lines of A and B, D or E, of which

each frequéREYCBEHRI-ENGTR I PeFRUREL FesiHer 1sasuPRiied kRl tafieous! y.

Nbanwhile,mB g£e1i§.§ case m$ffe two frequency band having , the prescribed
frequency I'n stUar P e i he requency band of the reception |line, and the
narrowgst possi be, ff IS htahe 1348l babk e ferptdiiddsansmi ssi on
line. In this casé? 20 e rég%%ncy bang mﬁgsg ?requgg%;nﬁg | ower than the

reception hhﬂ@rﬂn&tﬁ@h@I&ﬂa@stﬁé'@rbgaeﬁﬁirscﬁﬁ eRel tAgha®iddilgnsiintethd n Fig.
9 for exanple, or the frequency band whose frequency is higher than the

recepti on kuppliss skt etd echasnilhtel flirexnag paranlhiine s additdbnated in Fig.
10 for exanple.
information signal, etc. from an outside device is supplied to
the multiplexing part 111.
25 The transmission information volume measuring part 108

measures the amount of information multiplexed by the

multiplexing part 111 and supplies the measured results to the



z5 Whet her the frequency band whose frequency is low or high is selected
depends upon the |ocation of the base station and the circunstances of the
ot her radi o conmuni cati on system usi ng 21 adj acent frequencies, etc.

Al ternatively, the selection of the frequency band may be actively changed
according to the circunstances. ( 2 ) Assigning the frequency band whose
frequency is the s |owest of the assighable frequency bands. As illustrated
in Fig. 11 for exanple, in a case where nore than a prescribed frequency

i nterval exists between the |owest frequency in the assignable frequency

band f or tty%édﬁ%aggigghgncghggogmgn%hgaggegyﬁncy band for the reception
line, 1o the frequéency band controllTing part 107 selects the frequency band

for the transm sghenttégeeBPSBahd eI lihd hRdtowest cehttbesassée gnabl e
frequency bands. As a result, as illustrated in Fig. 12 for exanple, in a
case wher e fidegukeneguendybdadwidii dfheheetephéohssioe sigrset fiosmed byhe

| onest frequency of the assignable frequency band for the transm ssion

i ne, the ftheqmedoyaband havinglheaqgrastitidhdd fihequiedoymatitenval fromthe
frequency band for the reception line is selected as the frequency band for
t he trafsniidiicatinaetne ot BRIRARCH LRV cihtfe SOMTHEG CASdogn FBARNHE 0c®ESi ng of
the frequen %Fﬁand for the transm ssion line, the frequency band whose

frequency i e1FoRBEP11€asRY ot S ERATATE X% FGFendy “hahti®f BPOBRENCT adi o
i ne, It ip.efficient .f i il ted in Fig. 13
[ne,reSulling 0 gLT Lgl £ cLESOSNENASS] QUTERcAS il LystLpgted [ Fig

for exanpl é: I'S can contri 0 énhanci ng-fréquen ilization

ef fici ency.trandml s8$6h 9IPARGrhAEL bk SFIRIMY nRARL UGS BakkCIHENCYn StidIE
information indicating the power of the interference wave
10 received by the antenna 201 and supplied by the separating part
105. Specifically, for example, the frequency band
controlling part 107 sets the transmission line to a frequency
band with an interference wave of less power than a prescribed
threshold (the prescribed received power of the interference
15 wave) and which is different to a frequency band for the radio
line (the reception line) used £from the base station 200 to the
base station 100. This prescribed received power of the
interference wave is set, for example, according to the
communication requirements for this radio communication system
20 (e.g. the CN ratio [Carrier to Noise Ratio, the ratio of carrier
to noise]; the SIR [Signal to Interference Ratio, the ratio of
signal to interferencel], QoS [Quality of Service]; and so on).
The modulating part 110 forms a transmission signal conforming
to the information multiplexed by the multiplexing part 111,
25 according to the control by the frequency band controlling part

107, and the thus-produced transmission signal is supplied to

the transmitting part 1089.



hi ghest of the assignable frequency bands. 22 As illustrated in Fig. 14
for exanple, in a case where nore than a prescribed frequency interval

exi sts between the highest frequency in the assignable frequency band for
-the transmi ssion line and the frequency band for the reception line, s the
frequency band controlling part 107 selects the frequency band for the
transm ssion |ine whose frequency is thg highest of the assignable
-frequency bands. As a result of this , as illustrated in Fig. 15 for
exanple, in a case where the frequency band for the reception line is io
set to the highe f Qf | r f e
transm ssion IinZ%etﬁg reﬁ%ﬁﬁ%@bggﬁ ag?%ghﬁﬁ%'ggg§§5¥ﬁg§@gFé%€£%%y

interval fr ; f.r c . .eceptd i i as the
troquoncy Epjidel GAURRCKDENTLE e afuBieR A ihd] ARdl Suppl £ The

assi gnnent ARG 5‘:9_%&;1 thecrd egugasys syl /f i cdie dnf 38548% 8619 paire, the
frequency band whose frequency is the highest is selected as the frequency

band for eaok.rathe tiswsmiesidd igignal ehkitchast bkeagueppyiasstgnteat as
illustrated in Fig. 16 for exanple. This can 20 contribute to enhancing
frequensy dinanismassdnnef recephiyn sevadiaftiiogt pany 10Brsovepplindtte the
above-descri bed enbodi nent) the present invention has been applied to
comruni cat iEd¥$n A A0het sl KEIEn Pds &rnarishsdpEovike M s Pivdtieat L8As
services to portable 25 ternm nal devices is explained) the technical idea
of the predédft tPRVBREPBARi L%hot Iimited to such embodi ment. For instance,

bervben o base. sthcfi MR s BoPPacl B Al RN OR e, o1

bet ween a base s

channel setthbRg oAl dWd 1@ LDE P ESERU ghBYCRLEOD EPVREI BES SRS B noi se
levels in a transm ssion band wWhich can be used for communication from a

first bhaseig shpploddleo ariecredivadigOphase268 alidheSeradknigsdon /
transm ssion channel in the transm ssion band in which the nmeasured noi se

| evel is | oneepthan separstindeshrthrzdhol Gheneaseptign migel eels in a

recepti on band which can be used for comunication fromthe second radio

base st ati 8ampduiptedhsithpademedyiabing parindoseltdemiehy Hepredpeing

channel in the reception band_in which the neasured ﬁgisgalevel i'S éomer
3$s

than a p_re?g:?f’ﬁ%’ala’_f‘ rESHYH | ﬁéfeﬁléﬁq%‘?ﬁaﬁt’t% R¥né fi RASARERY As a
result, it shéngi’stsﬂﬂ geEQBdEQ@dSi%I EEBQrQ{ea r3.'5:“11:(2>hQ1[‘Pr.*L'?'nlformation signal

15 and a control signal, which are supplied to the frequency band

controlling part 207 and to an outside device, respectively.
The frequency band controlling part 207 produces

information such as the frequency of the reception line and

supplies it to the multiplexing part 211. In addition,

20 information indicating the measured results of the interference
wave data measuring part 206 and an information signal from an
outside device, etc. are supplied to the multiplexing part 211.

The frequency band controlling part 207 controls the
fregquency and bandwidth of the transmission signal formed by

25 modulating part 210, according to the information indicating
the frequency of the communication channel, etc. which is

supplied by the separating part 205, and the amount of



for transm ssion and the channel for reception to be independent 15 O each
other. In a case that the frequency rel ationship between the channel for
transm ssion and the channel for reception is kept fixed, when the noise
dlevel in any one of the channels is higher than a prescribed threshold,
nei t her channel can be used. In 20 contrast to this, since the channel for
transm ssion and the channel for recepﬁgon are independently set, the
-present invention can contribute to enhanci ng channel utilization
efficiency. In addition, in the present invention, the bandwidth for 2s the

transm ssi on channel and._.the bandw dth for the receptjqQn channel are set
accor di ng %%¥Qﬂm?tﬁPEn§ﬁi§§i%HIWﬁfﬁgng%%f%.%?)iﬁ??%ﬁ? 3B%d#MThis enabl es

the necessalan-ANd TN INELLANK, .0.,013 DR-USGH 200, 608 TJ PUL e3L0

enhanci ng fréquency utilTzation efficCiency. € presént ‘invention

has been e ai-hed 2hove 11 %&ﬁk'atwmgﬁ%nu%gﬁél%mgﬁ@ , that

the present s inventiton is not [Imted to such e dinent explaimed in the

speci fi catinan i@frobha® i 8APh:E8EHPEx ¥ | by benanRare &3 i @setskithl ed in the
art . The present invention can be exercised as a nodified or changed form

Wi t houts dejiolridng of £ ® Fheheorsti) 26l tHd Eeegasficgeep@ 6bnthellnyepkiren as
described in the io acconpanying clains. Accordingly, the description of
t hi s appl i20dt,i enditheradhuki-prbddcaddtrsnoml gsidd sspnalli ¥e.supplied to

the transmitting part 209.

The transmitting part 209 performs the adjustment of the
amplitude of the supplied transmission signal and supplies the

10 adjusted signal to the antenna 201 via the transmission /
reception separating part 202. The antenna 201 is driven by
the thus-supplied transmission signal, which is transmitted to
the base station 100.

(Details of the Operation)

15 | - Moreover, in this radio communication system, the
frequency of the transmission line and that of the reception
line are controlled according to the frequency, power, etc. of
the interference wave. The bandwidths for the transmission
line and reception line are controlled according to the amount

20 of information to be forwarded (more exactly the amount of
information per unit amount of time).

The above-described assignment processing for the
communication channels which determines frequencies and
bandwidths of the transmission line and reception line is

25 executed, for example, according to the procedure illustrated
in Fig. 5.

In Fig. 5, the steps of processing from step S1 to step



25 WHAT IS CLAIMED I S: 1. A communi cation channel setting nethod for
setting a communication channel used for conmunicati on between radio

stations,
-transm ssi on band which can be used for comunication froma first
base station to a second radi o base station;
in the transm ssion band in wgh the neasured noise |evel is |ower

channel

conprising the steps of: s (A) nmeasuring a noise level in a
radi o

( B) selecting a transm ssion

base

-than a prescribed io threshold; (C) neasuring a noise level in a reception

band whi ch can be used for connunication from said second radi o base

EE?%té%ﬂe ﬁ§t1‘?{{e'&10@asé %‘?Lloﬂc {IIQQQ/&T { | SQ{}{)LSQH eChannel

wer than a

station to s%aﬂl{:

In the reception

rreasure nol se

prescri bed gdyeeshal don ?%e(@ngd% YRl Bgmﬁ@ﬁﬂcéf%}?‘ﬁh%ﬁ' Oib aahpgkeand
sai d reception channel independently. 20 A commruni cati on channel

met hod accat@dita@nt wnl @ithel stvperos prbb@ssixe@ B soaprgisesotdwpsSeigcti on
of said transm ssion channel by giving priority to a channel, distant by
nore than dljnesceitbedhtr pgueasy fndrertted feamptsiaind sideepbsensthbhom| and
havi ng a frequency nearest to the frequency band 2s of said reception
channel ¥ fl@o@capsignchidnebaseoneationkai d measured noi se level than a
prescribed threshol d.

10

15

20

25

The frequency band controlling part 107 of the
transmission side base station (e.g. the base station 100) first
transmits information requesting the setting of a radio line
to the reception side base station (e.g. the base station 200)
(S1), and calculates a required bandwidth based on the amount
of transmission information that was measured by the
transmission information volume measuring part 108 (S2).

On the other hand, the reception side base station, when
receiving the request for setting the radio line (S511),
transmits to the transmission side base.station information
indicating the frequency, bandwidth, power, etc. of the
interference wave, which has been measured by the interference
wave data measuring part 206, and information indicating the
frequency, bandwidth, etc. {(frequency band information) which
the reception side base station has assigned for the radio line
(the reception line at the base station 100) for transmission
from the reception side base station (S12).

Upon the receipt of such information by the transmission
side base station (S3), the frequency band controlling part 107
of the transmission side base station determines the fregquency
and bandwidth assignable for the transmission line to the

reception base station based on the received information

settlng



26 3. A communication channel setting nmethod according to claim1 , wherein
the step ( D) conprises the selection of said reception channel by giving
priority to a channel, distant by nore than a prescribed frequency interval
fromsaid s transm ssion channel and having a frequency nearest to the
frequency band of said transm ssion channel, from anong channels [ower in
sai d neasured noise level than a prescijfybed threshold. io 4. A

-comuni cati on channel setting nethod according to claiml, wherein the step
(B) conprises the selection of said transm ssion channel by giving priority

Lo, & channaba, dut At eADl ced 0N LaBY GRG0 4T BRUNYnLDLELKBhoL o

sai d reception chan and havi west ‘frequency 1n sard transmni ssion

15 band, fm%aaengn@m%ﬁdrpwael Bag@l &t ABASHT @fh NOi 8Bebe¥elailpn a
prescribed threshold. 5 communi cati on channel setting nethod according

to clai m1thehefeaiiendieosi@ronBlot iR ipses 1dreasekemt heb, Gorsakampre,
reception channel by giving priority to a channel, di st ant by nore than a

prescri bedtheefluegegnentand dbarddvaind i9aiat Mhanhnt55|pawehaaﬁeth@nd havi ng t he
| owest frequency in said reception band, from anong channels |ower in said
measur edl ndhterfevence haveaipr emalldedhehr aghmd shrited thAesbnﬂxﬁni ami ion
channel setting nethod according to claim1, wherein the step

conpri ses ¥héc e@%%tﬁ?ﬁ?ﬁ?d 85 4he DreqyenEhiads Bﬁnéwaﬁﬁélaﬁﬁl%ﬁ%@%ﬁ}

priority to ac t ant nore t prescribed frequ i nterva

fromsaid r ecephliﬁ1 ﬁgF fﬁﬁﬂ‘#ﬂ\ﬁynﬁa?aé’oﬁl &gt’““\gr%ﬁﬂ’é&é’y%#es‘éi

transm ssi I r d, | evel s

than a preﬁfér.“%f%u%{%ﬂﬁ”%&b%&‘%nﬁs-flfn?*ﬁ%ﬁ%%%ﬁ%nngfff’i LB VS0

according e @:L@Ia@éerMﬁr@lagstl%aﬁl%pf@huEfee@rysgéna@faéﬁl efld Q:'?zeOf sal d
reception channel by giving priority to a channel, distant by i 0 nore than
a preses i bededquentenc panaweatal appoicasie td &mmra&epnmhanneé @3 .havi ng

t he hi ghest frequency in said reception band, from anong channels |ower in
sai d nmeasured ruﬁﬁmarléhelfrhaneanram@nhdmaw1ﬂhhe£hulﬂhelfréhsm&551on
communi cat i on channel setting nmethod accordi to claim1, wherein, the

bandwi dt h i@ &nf FPaABHL Q8| b Faienéetermi l}é‘nHWE(ﬂ‘P\OYﬁ d@eﬁcd-"lrb@@eptl on

channel is set ccordln to .the transm ssion rate of a which i,.s to be
F ornar det 88 S5 ArATRaa G OBoRAFE PAFEIh ST g LRI RTAOBaL | on

channel US\?Qir(&rtrPe%'E“i%%Et !aQ”tHSt%&h@t‘lo@aﬁﬁaﬁké&ho?és ). Then,

15 the assignment processing for the communication channels at the
transmission side base station is completed.

In this radio communication system, by executing the
above-described processing steps, to set the radio line (e.g.
the transmission line at the transmission side base station),

20 it is possible to determine the frequency band according to the
amount of information to be forwarded (exactly the amount of
information per unit amount of time), the power and frequency
of the interference wave at the opposite side base station, and
the frequency and bandwidth of the radio line used in the

25 opposite direction (the reception line at the transmission side
base station).

As a result of this, in this radio communication system,



conprising: a first noise |level neasuring unit configured to neasure a

noi se level in a transm ssi on band which can be used for 25 conmmuni cati on
froma first radio base station to a second radi o base station; a

-transm ssion channel selector for selecting a 28 transm ssion channel in
the transm ssion band in which the neasured noise |level is |ower than a
prescribed threshold; a second noise | ggel neasuring unit configured to
‘nmeasure a noise level in a reception band which can be used for s

comruni cation fromsaid second radi o base station to said first radi o base

station; angh@ fHeCRRIJQN a0R2BARLWSELRCESYF dh 2l eRbi Plafsth£6£R4A Ghchannel
in the reception band in which the neasured noise level is |lower than a

prescri bed td¢ashiald,1eer elayn ve kbe spbepéheén bly! henehativek,f or
transm ssion by said transm ssion channel selector and the selection of the

channel foravatepilierf dagusaicd esecapt benpcbpenky el kicdiest farre thedependent |y
determ ned. ~5 10. A conmmuni cation controller according to claim?9,

wher ei n) sateRnSwHETicsiapd slegepsionelénedrvEbhpihis aeand ddladctiitodsof sai d
transm ssi on channel by giving priority to a channel, distant by nore than
a prescri beRP 5 Fert®y CoRtELPELef Fen?ggﬁﬂc%%eﬁqum’r%h&ﬁ&%%i ng a
frequency nearest to 2o the frequency band of said reception channel, from
anong chanrﬁjﬁfqﬁﬁﬂﬁyﬁ n said neasured noi se |level than a prescribed

In addition, in this radio communication system, it is
possible to autonomously set the communication channels based
on information such as the frequency, bandwidth, power, etc.

10 of the interference wave at the base station at which each base
station performs communication and information such as the
frequency, bandwidth, etc. of the radio line which the opposite
side base station has set. Therefore, for example, centralized
management of the communication channel between respective base

15 stqtions, which is applicable to controlling of communication
channels between the mobile station and the base station, is
not required. This can contribute to decreasing the control
load of the entire system.

Incidentally, the above-described assignment processing

20 for the communication channel can also be applied, for example,
to changing the communication channel if the amount of
information to be forwarded has changed, in addition to setting
of the communication channel at the start of communication.

Further, although the procedure of setting a transmission

25 line from one base station (e.g. the base station 100) to another
base station (e.g. the base station 200) has only been described

in the above-described assignment processing for communication



t hreshold. 11. A comuni cation controller according to claim9, 2s wherein,
sai d reception channel selector conprises the selection of said reception
channel by giving priority to a channel, distant by nore than a prescribed
frequency interval 29 fromsaid transm ssion channel and having a
frequency nearest to the frequency band of said transm ssion channel, from
anong channel s lower in said neasured Rgise |evel than a prescribed
‘threshold. 5 12. A conmuni cation controller according to claim9, further
conprising a bandwi dth setting unit configured to set the bandw dth of said
transm ssi og, ghannel ;qr jth i.d sal ' &%ﬁgﬂgl accordin
to the traﬁgh155|gﬁ ﬁgiégo O?%Egg%akah?% ?%HT%ﬁ%E?ﬁéﬁﬂkar ed. f% A radig
comuni cat i 1L SHHENnAN 10 bERLBEAILE 9EMYPL £84A ObPelnashd Bl akase
stations, conprising: a first noise |evel measuring unit configured to
neasure 15 grdminiedievelsiae dakeapsats6h Oandanse W dbiadh e désediskor
comuni cation perforned froma first radi o base station to a second radio
base stati atatador,arsd sgichanghagnetssghmeed brpforeseimgrtimgacdrcanse ssi on
channel in the transm ssion band in which the 20 nmeasured noise |evel is
| ower t Han vwaltdr ader isba¢ phreshfvrd; a second noi se | evel measuring unit

configured to nmeasure a_noise level in a reception band which can be used
for communi cati oNePPBRLL&: dtRechRaayenfito ks Pandniddh (bessiaafirst

referred to simply as "the frequency band”) for the transmission

line at the step S5 in Fig. 5 are selected based on the assignable
_frequency band for the transmission line which can be determined

10 by the frequency, bandwidth and the power of the interference
wave, the bandwidth of the transmission line, and the frequency
band of the reception line. Several methods of selecting the
frequency band for the radio line can be considered, as is shown

below.
15 (1) Narrowing the interval between the transmission line
and the reception line as much as possible.

As illustrated in Fig. 6 for example, in a case where the
frequency band for the reception line has been set to an
assignable frequency band for the transmission line, the

20 frequency band controlling part 107 selects a frequency band
for the transmission line distant from a prescribed frequency
interval from the frequency band for the reception line.

In this case, as illustrated in Fig. 7 for example, there
exists a prescribed frequency interval or more than the interval

25 between the frequency bands for the transmission line and the
reception line, the frequency band controlling part 107 selects

a frequency band of the transmission line, which minimizes a



radi o base station; 25 a reception channel selector for selecting a
reception channel in the reception band in which the neasured noise |evel
is lower than a prescribed threshold; and 30 a communi cati on channel
.setting unit configured to set the transm ssion channel selected by the
transm ssi on channel selector and the reception channel selected by the
reception channel selector as comuni cafg on channel s between said radio s
-base stations, whereby the selection of the transm ssion channel by said
transm ssi on channel selector and the selection of the reception channel by

sai d_r eceptin, ehagnele SLACLOknaE dISRSNIAN LY dSler fipd on 0 dd: A

radi o communi cat1 oh system according to claim 13, erein, sald

transm ssion chapgpelnhsabeetOhe SOPPHL S QSR tith@ gSEF @Gd 20cQhe S haniaRSHT SSi on
channel by giving priority to a channel, distant by nore than a prescribed

frequency ithketyahshssdiginisaled asceptidirLhwanagl Fagd havviorgerahprguency
nearest to the frequency band of said reception channel, from anong
channel s | aher fregsency neasiifed tioe Sterdresnell s stiloan 1anpr&asde rihlasd £olrgsdiol d. 20
15 . A radio comunication systemaccording to claim13 ,

5 reception line become vicinal to each other, with the result
that frequency utilization efficiency is enhanced.
Accordingly, for example, it is possible to decrease the
frequency band required for the entire radio communication
system.

10 It is noted that since the directionality of the antenna
used in the base station is set to be sharp enough to perform
communication with the opposite side base station in this radio
communication system, no radio interference occurs even if the
radio lines of A and B, D' or E, of which each frequency band

15 overlaps each other, are set simultaneously.

Meanwhile, there is a case where two frequency band having
the prescribed frequency interval from the frequency band of
the reception line, and the narrowest possible frequency
interval are available for the transmission line. In this case,

20 the frequency band whose frequency is lower than the reception
line is selected as the transmission line as illustrated in Fig.
9 for example, or the frequency band whose frequency is higher
than the reception line is selected as the transmission line
as illustrated in Fig. 10 for example.

25 Whether the fregquency band whose frequency is low or high

is selected depends upon the location of the base station and

the circumstances of the other radioc communication systemusing



wherein, said reception channel selector conprises the selection of said
reception channel by giving priority to a channel, distant by mare than a
prescri bed frequency interval fromsaid transm ssion channel and having a
-frequency nearest ~s to the frequency band of said transm ssion channel,
from anong channel s lower in said neasured noise |evel than a prescribed

t hreshol d. 31 16 . A radi o communi catqon system according to claim13 ,
-further conprising a bandwi dth setting unit configured to set the bandw dth
of said transm ssion channel or the bandw dth of s said reception channel
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frequency band for the transmission line, the frequency band
whose frequency is the lowest is selected as the frequency band
for each radio line, resulting in efficient frequency
assignment as illustrated in Fig. 13 for example. This can
25 contribute to enhancing frequency utilization efficiency.
(3) Assigning the frequency band whose frequency is the

highest of the assignable freguency bands.
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highest frequency in the assignable frequency band for the
transmission line and the frequency band for the reception line,

5 the frequency band controlling part 107 selects the frequency
band for the transmission line whose frequency is the highest
of the assignable frequency bands.

As a result of this, as illustrated in Fig. 15 for example,
in a case where the frequency band for the reception line is

10 set to the highest frequency of the assignable frequency band
for the transmission line, the frequency band having the
prescribed frequency interval from the frequency band for the
reception line is selected as the frequency band for the
transmission line.

15 By the above-described assignment: processing of the
frequency band for the transmission line, the frequency band
whose frequency is the highest is selected as the frequency band
for each radio line, resulting in efficient fregquency
assignment as illustrated in Fig. 16 for example. This can

20 contribute to enhancing frequency utilization efficiency.

(Modification)

Moreover, in the above-described embodiment, the present
invention has been applied to communications in a network of
base stations providing communications services to portable

25  terminal devices is explained, the technical idea of the present

invention is not limited to such embodiment. For instance, the

present invention can also be applied to the communications
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The communication channel setting method of the present
invention comprises measuring noise levels in a transmission
band which can be used for communication from a first base

5 station to a second radio base station, selecting a transmission
channel in the transmission band in which the measured noise
level is lower than a prescribed threshold, measuring noise
levels in a reception band which can be used for communication
from the second radio base station to the first base station,

10 and selecting a reception channel in the reception band in which
the measured noise level is lower than a prescribed threshold
independent of the transmission channel.

As a result, it is possible for the setting of the channel
for transmission and the channel for reception to be independent

15 of each other.

In a case that the fregquency relationship between the
channel for transmission and the channel for reception is kept
fixed, when the noise level in any one of the channels is higher
than a prescribed threshold, neither channel can be used. In

20 contrast to this, since the channel for transmission and the
channel for reception are independently set, the present
invention can contribute to enhancing channel utilization
efficiency.

In addition, in the present invention, the bandwidth for

25 the transmission channel and the bandwidth for the reception

channel are set according to the transmission rate of data to

be forwarded. This enables the necessary and minimum band to
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be used and it contributes to enhancing frequency utilization
efficiency.

Although the present invention has been explained above
in detail through the use of an embodiment, that the present
invention is not limited to such embodiment explained in the
specification of this application will be apparent to those
skilled in the art. The present invention can be exercised as
a modified or changed form without departing from the subject
matter and scope of the invention as described in the
accompanying claims. Accordingly, the description of this

application is not limited and is only illustrative.
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stations, comprising the steps of:
5 (A) measuring a noise level in a transmission band which
can be used for communication from a first radio base station

to a second radio base station;

(B) selecting a transmission channel in the transmission
band in which the measured noise level is lower than a prescribed
10 threshold;
(C) measuring a noise level in a reception band which can
be used for communication from said second radio base station

to said first radio base station;

(D) selecting a reception channel in the reception band
15 in'which the measured noise level is lower than a prescribed
threshold; and |
(E) determining said trénsmission channel and said

reception channel independently.

20 2. A communication channel setting method according to
claim 1, wherein the step (B) comprises the selection of said
transmission channel by giving priority to a channel, distant
by more than a prescribed frequency interval from said reception
channel and having a frequency nearest to the frequency band

25 of said reception channel, from among channels lower in said

measured noise level than a prescribed threshold.
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transmission channel and having a frequency nearest to the
frequency band of said transmission channel, from among
channels lower in said measured noise level than a prescribed

threshold.

4. A communication channel setting method according to
claim 1, wherein the step (B) comprises the selection of said
transmission channel by giving priority to a channel, distant
by more than a prescribed frequency interval from said reception
channel and having the lowest frequency in said transmission
band, from among channels lower in said measured noise level

than a prescribed threshold.

5. A communication channel setting method according to
claim 1, wherein the step (D) comprises the selection of said
reception channel by giving priority to a channel, distant by
more than a prescribed frequency interval from said
transmission channel and having the lowest frequency in said
reception band, from among channels lower in said measured noise

level than a prescribed threshold.

6. A communication channel setting method according to

claim 1, wherein the step (B) comprises the selection of said
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5 than a prescribed threshold.

7. A communication channel setting method according to
claim 1, wherein the step (D) comprises the selection of said
reception channel by giving priority to a channel, distant by

10 more than a prescribed frequency interval from said
transmission channel and having the highest frequency in said
reception band, from among channels lower in said measured noise

level than a prescribed threshold.

15 8. A communication channel setting method according to
claim 1, wherein, the bandwidth of said transmission channel
or the bandwidth of said reception channel is set according to

the transmission rate of data which is to be forwarded.

20 9. Acommunication controller for setting a communication
channel used for communication between radio base stations,
comprising:

a first noise level measuring unit configured to measure
a noise level in a transmission band which can be used for

25 communication from a first radio base station to a second radio

base station;

a transmission channel selector for selecting a
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a reception channel selector for selecting a reception
channel in the reception band in which the measured noise level
is lower than a prescribed threshold, whereby
10 the selection of the channel for transmission by said
transmission channel selector and the selection of the channel
for reception by said reception channel selector are

independently determined.

15 10. A communication controller according to claim 9,
wherein, said transmission channel selector comprises the
selection of said transmission channel by giving priority to
a channel, distant by more than a prescribed frequency interval
from said reception channel and having a frequency nearest to

20 the frequency band of said reception channel, from among

channels lower in said measured noise level than a prescribed

threshold.

11. A communication controller according to claim 9,
25 wherein, said reception channel selector comprises the
selection of said reception channel by giving priority to a

channel, distant by more than a prescribed frequency interval
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channels lower in said measured noise level than a prescribed

threshold.

12. A communication controller according to claim 9,
further comprising a bandwidth setting unit configured to set
the bandwidth of said transmission channel or the bandwidth of
éaid reception channel according to the transmission rate of

10 data which is to be forwarded.

13. A radio communication system for performing
communication between radio base stations, comprising:
a first noise level measuring unit configured to measure
15 a noise level in a transmission band which can be used for
communication performed from a first radio base station to a
second radio base station:
a transmission channel selector for selecting a
transmission channel in the transmission band in which the
20 measured noise level is lower than a prescribed threshold;
a second noise level measuring unit configured to measure
a noise level in a reception band which can be used for
communication from said second radio base station to said first
radio base station;
25 a reception channel selector for selecting a reception
channel in the reception band in which the measured noise level

is lower than a prescribed threshold; and
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the transmission channel selected by the transmission channel
selector and the reception channel selected by the reception
channel selector as communication channels between said radio
5 base stations, whereby
the selection of the transmission channel by said
transmission channel selector and the selection of the
reception channel by said reception channel selector are
independently determined.

10

14. A radio communication system according to claim 13,
wherein, said transmission channel selector comprises the
selection of said transmission channel by giving priority to
a channel, distant by more than a prescribed frequency interval

15 from said reception channel and having a frequency nearest to
the frequency band of said reception channel, f£rom among

channels lower in said measured noise level than a prescribed

threshold.

20 15. A radio communication system according to claim 13,
wherein, said reception channel selector comprises the
selection of said reception channel by giving priority to a
channel, distant by more than a prescribed frequency interval
from said transmission channel and having a frequency nearest

25 to the frequency band of said transmission channel, from among

channels lower in said measured noise level than a prescribed

threshold.
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further comprising a bandwidth setting unit configured to set

the bandwidth of said transmission channel or the bandwidth of
5 said reception channel according to the transmission rate of

data which is to be forwarded.



