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Specification Radi o Conmunication System Base

Station_ Apparatus, and Downlink Transm ssion = .
Directing Characteristic Control Method Used Theref or

5 Technical Field The present invention relates to a
radi o conmuni cation system a base station apparatus,

a downlink transm ssion directing characteristic

control 10 method used therefor, and a program

therefor and, nore particularly, to a reduction in
interference between tefmeaafscanianradio

communi cation system based on a CDVA

( Coiedi w| %@mwmf@?mi@?\cmtse)rscrﬁme BazkipoArbavatus, and
A radi o_conmuni cati on system based on the CDVA schene

i s &ovsrrid daenenisshene Dénaradner Chedacherhatic Control
i nterference between communication termnals is

reduced by assi gni nffe¢688sU&Eeh THrEREGSNal ity to the
respective communication terminals and nultiplying
comuni cation 20 signals by the codes. On the other

ha@d hreceTtF Qlle comruni cati on systens have been

st andardrzed %o Support not onIy speech comuni cat i on

bt _al so dat neCATIUR}Ea1L 00,01 RAGKELE AN L he ke

In a nobile nication sys ase
S¢ 'nPQM€ier£yg§eﬁ't C@Qs@estgﬁ §AS anﬁﬁéng ng

the spreading ratio (= chip rate affer Spreadi ng/
I ad @ e OK er 581 8ads 80dn Ofii r 8Ot PRY NEBRPAEL £PHEL {1 B control

accordance with the bit rate at
method used therefor, and a program therefor and, more
particularly, to a reduction in interference between

terminals in a radio communication system based on a
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';CDMA (Code Division Multiple-Access} scheme.

Background Art
A radio communication system based on the CDMA
scheme is a communication scheme characterized in that
interference between communication terminals is reduced
by assigning codes with orthogonality to the respective
communication terminals and multiplying communication
signals by the codes. OCn the other hand, recent mokile
communication systems have been standardized to suppbrt
- not only speech communication but alsc data
éommunication of packets and the like. 1In a mobile
communication system based on the CDMA scheme, power per
bit -can be increased by changing the spreading ratio (=
chip rate after spreading/bit rate before spreading) of

an orthogonal code in accordance with the bit rate at
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- 1 which communication is perforned, and decreasing
the spreading ratiao.and perform ng code nultiplexing
wi th respect to communication terninals which are™:
conmuni cating with each other at a higher bit rate. 5
As shown in Fig. 8, an adaptive antenna base station
apparatus in the above conventional nobile
comuni cation system conpri ses a base station contro
unit 1, baseband processing unit 8, radio
t relnsoh t ¢omgyin ecat vomgl sinpe st Gdned, 3mndandci®asing the
transm ssion/ recepti on antennas 41 to 4n. The base
st siprerdbont ¥at iansnd Ipesfeuniesteede oneheipdasing ushth
el ements of the base station apparatus (including the
basedesfet pidcedunwyl ehf 108, LR HRLRHHF ovhich are
transmtting/recejving units 31 to 3n, and constituent
15C<§F1%‘h%1ﬁ%t3(%tw%%m%§c%?%%eﬁ oF nglepeECHI BnERHEL a
processi ng apd tEeAIike) except for the, .,
transm ssi onf*f el BWPoﬁnaﬁfgnngs 241 pgeBA1vEnahgRNg Pase
function, of Lnterfacng i th & commnicationihost,
station ap A AT US ?n&% shown or - conmnt Tt T oh~ ot~ 20
cQ O gri : r i ng i
o A e O o e OP PR R e Ly
41n 0 AN YUty thesadi 0,4 nansmd tipgsrgcei ving
units 31 to 3n, and has a function of performng
enGRG 43 1 IQRpSSd Wl @it daciath Ml /IOCHSSi Hgd f or
conmuni cation 25 data transmtted/received to/froma
C apafEntald o / teetap tniadn (araterstowy 1 tihy oligh ttiee base
transm ssi on/reception

station control unit 1 is connected to the constituent

elements of the base station apparatus (including the

. baseband processing unit 8, the radio
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transmitting/receiving units 31 to 3n, and constituent
elements (not shown) which performs speech and data
processing and the like) except for the |
transmission/reception antennas 41 to 4n, and has a
function of interfacing with a communication/host
station apparatus (not shown) for communication of
control/monitoring data. The baseband processing unit 8
is connected to the transmission/reception antennas 41
to 4n through the radio transmitting/receiving units 31
to 3n, and has a function of performing encoding
processing and decoding processing for CQ@munication
data tiansmitted/received to/from a communication
terminal {(not shown) through the transmission/reception

antennas 41 to 4n. That is, the baseband processing




10

antennas 41 to 4n. That is, the baseband processing -

2 unit 8 conprises an encoding processing unit 81.
whi ch performs encodi ng conputation for transm ssion
data, a decoding processing unit 82 which perforns
decodi ng conputation for reception data, and an

anpl i tude/ phase 5 control unit 83 which perforns

anpl i tude/ phase conputation for communi cation data

for directivity control on the adaptive antennas.
Eachi of 8 t bempaibes dn asrseodinggdireosdadngg wnit s8 BhvHioch
3n is connected to a correspondi ng one of the

t rreashd et oerieediop | oMkt aines IO 4rarenfe aeh hhsta, a
function of converting data fromthe baseband .
prafeading RFvcessing dinbl £4 ihireh Moy drreding
band and transmtting it through a correspondi ng one

of G iistR ™S oF O/ Tt Th it letmand £D (3Lt Rhase
function of converting a signal in the 15 di o
f rstierfely B Br%dﬂﬂfgh Re %“%oarr%]s“ﬁdﬁjcﬁ} Gife of

eI S0 LSS SO Fh

b essj N ' regard ta the oy.e
agggﬁﬁgg'éﬁ{ghﬁ%%ﬁgggyw%é)%ﬁ%§g%é$'apg%?§htﬁ§ {h%éﬁégéo

h rﬂﬁﬁ }gggf  Af hangenent is

d%ﬁ I'n t Ir ec/tx'%r%g&q,c rgjr a{%{ieri st cﬂsdqméﬁg lESICW)nétcjlr}gyl(ﬁcetdecl1 nto .
A

i) drie o fURIH K 1GRIERAN Gl /01 RIJtOod &t ennas
or reception power or the downlink error rate or the

| i4ke teeper tedl fa@maa 2 g £ aldnae ey et eEx@m the

"W CDVA Mbobi | e
baseband processing unit 8 into data in the radio

frequency band and transmitting it through a

- corresponding one of -the transmission/reception antennas
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41 to 4n, and a function of converting a signal in the

radio frequency band received from a corresponding one

~ of the transmission/reception antennas 41 to 4n into a

signal in the baseband and outputting it to the baseband
processing unit 8.
With regard to the above adaptive antenna base
station apparatus, studies have been made on an
arrangement in which the downlink directing
characteristics are controlled in accordance with the
uplink communication error rate or reception power or
the downlink error rate or the like reported from a
communication terminal (e.g., "W-CDMA Mobile
Communication Systems, Second Chapter: Radio

Transmission Scheme", edited by Keiji Tachikawa,
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Communi cation Systens, Second Chapter: Radio .
Transm ssion Schene", edited by Keiji Tachi kawa, - 3
Maruzen, June 25, 2001, pp. 79 - 86). In addition, a
nmet hod of inproving interference characteristics from

a high-power, high-speed transm ssion user to a

| ow- speed transm ssion user by array antenna

directivity control 5 on a downlink channel based on

the CDVA schene has been proposed (see, e.qg.

Japanesen Pajent 12 d2@pkn do. 2002- &@BQ?OInpgddftloQ, a
Fig. 1). According to this nethod, after a

desptieadi 0f Unproﬂérs@rie@tj@r%rmwnkhatmtﬁ@istics from a
spread-spectrum signal froma nobile station 10

( clohghmpeatt ontt SR THRREY , L EAR WA BShAaN Ul ¥ i Vala lovw-speed
di rection estlnatlng means estimates the djrection of

t et aBriesier a%% sén%rfw i W%#Ha%aqiuf%%vﬁ%%. epntrol

power eter m n nmeansdget e nestransm
Do (UL b T Bt S0 O Shece e, s FR By Been

data 15 t a sm ssi on Spe ed det er nin ans for the
Sl o ST AT Svir eRl TRE

be: | I .
A n%?%e e ?Z% REPELEET PR G S enis

hf%r?eﬁaqqcfc?t' Qly Spreag, ?%%{@t&é’s WMLhn uplink

gh- spee transm ssion an 0 | ow speed transn1SS|on
anth ghritil |sedddng dmana sﬁl,tgzrpaﬁs,s%wtmﬂee%%
the main | obe. A transm ssion directivity pattern
f ordUm@ rneans drhege rodiet=AnNn nesradid ansr Sai 0y datd erdction
In a conventional radi o conmuni cation system
estimating means estimates the direction of the mobile

station, and an individual transmission power

determining means determines transmission power from the
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data transmission speed determined by a data
transmission speed determining means for the mobile
station. A side-lobe level setting means determines a
side-lcbe level suppression value with respect to a main
lobe from the data transmission speed ratio or spread
spectrum ratio between high-speed transmission and
low-speed transmission, and a null setting means
suppresses interference near the main iche. A
transmission directivity pattern forming means then
hdetermines a transmission pattern.

In a conventional radio communication system,.
however, owing to the characteristics of radio
communication, the propagation conditions between a base

station and a communication terminal always change, and
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25 however, owing to the characteristics of radio
comruni cation, the propagation conditions between a
base station and a communi cation term nal al ways
change, and - 4 { hence it is difficult to stably
mai ntai n perfect orthogonality between conmunication
channels. In practice, this often causes interference
in conmuni cation with other conmunication termnals.
hehde ait 5isadi 6f conbuntoast shlgymbénmtbivepesderctie CDVA
schenme, therefore, an increase/decrease in the
or tloogumatat iy ohetwapactoymohichbiops channglgreatPy
i nfluenced by how such interference is reduced. In
pracddicépnthia ofitencoavensi bRaErLgdies€ofPuni cati on
system the spreading 10 ratio of orthogonal code% S
corghamieat i an aei bR dakber wweRmupkeakiony &@%'"&Pa\}vﬁi-ch n a
communi cation is.perfornmed, and the s ding ratio
ragto ac%@nmhfpéswensvéFﬁmn’aPSﬁﬁi eR i@e g@ﬁﬁoﬁ Py
comuni cation at a higherbit ratei decrea .
thqRATOF i oMo REFEABFUIPRGS=PR Thothe COTUGRTEgLR
radjo co ni catipn syst r I iL,Ntl
caRgit oF 19 ohie) S5 EOReL SofthRT £t LOR ILEPIES, PY ikt B
. Lhi communj cation bi;it rage L he systemi.s hi gher
1n§?é¥%¥?ﬁﬁeo ga?%gﬂfg%éedfépgggﬁEFEFﬁi%glghﬁs a
coﬂ#gﬂﬂfon%¥EPaﬁg??ygh@@ﬁiQQtiSﬁ"bQ@E%mMﬁEhehbﬁ&e&@ing

conmuni cat1 on ates concentrate on one area (e.g.,

ratdo SEIHFInhodbeatapsgés yi s nchifigabeanmaycogdehcet siith
.upper |imt~although the nunber of conmmrunication

thd Y1 Naltte | &t WHECR’ €omhoRksasiBhl isThesfprokdemand

cannot be sol ved : . .
the spreading ratio of a communication terminal which is

performing.communicationwat“a“higherwbitwratemis .........

..decreased to perform code multiplexing. In the

conventional radio communication system, therefore, the
inflﬁence (interference) of one communication terminal
with a high communicétion bit rate on the syétem is
higher than that of a low-speed speech terminal. As a
result, when communication terminals with high
communication bit rates concentrate on one area (e.g., a
sectdr), the capacity in the area may reach its upper
limit although the number of communication terminals in

the area looks small. This problem cannot be solved

even by the technique in the above patent reference.
Disclosure of Invention

Example embodiments of the present inventicon seek to

provide a radio communication system, a base station
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even by the technique in the above patent reference.
25 Disclosure of Invention Exanpl e enbodi nents of the
present invention seek to provide a radio
communi cati on system a base station 5 apparatus, a
downlink transm ssion directing characteristic
control nethod used therefor, and a programtherefor
aPRAreRuEart sépPwRlink bpovenprebrendinadtinoni nize the
i nfluence of downlink interference by 5
char YRt Lo PR bRet drethed ised sthefefiersaradsact or .

spect of the present

| Qr d i.th fi
e S M SRS b, BB
. i i S b tati ] t hayi
s LA SRR [t P2 G PLL D A RERBEL SRS,

ntennas
: JEEHﬂi ti rd.nal, whi.ch perf.or radi o
hl%gm’runlugla dlaé).crnhévﬂ?t]{?t{] & FALE Satlirbntﬁ%p%?lﬁ?ugeﬁf?ﬁi' n a
service area of the base station apparatus,
characterjzed in that the basestation apparatus

conpri ses edRSCTHRCEarti) & ifAgsh aspestaefve val ue of
0 ' communi catiop bit, rates 15 for each of a
th% grgg%%&y of VSRt dy Ep%ﬁ% FoPRBB YA 2adi vi ding a cel |
i ndicating the service area of the base station
ragima cammsin imad icontsyst eme arwenfrs ipey faorkmesg stabion
control so as to make downlink communication bit rates
apperagust bavinga aniisnnas viidae giirenti oty heanakes of
20 the cal cul ated cunul ative val ues of downlink
copsirihrEat POR Bi CHENES Catd ode deradmcel Wi ch Retbagms

-aspect of the present
ragig commungcat%on Jlth the base station apparatus

within a service area of the base station apparatus, characterized in that ﬁhe
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base station apparatus comprises means for calculating

a cumulative value of downlink communication bit rates
forueachrof a plurality of sector areas formed by
dividing a cell indicating the service area of the base
station apparatus, and control means for performing area
control so as to make downlink communication bit rates
per sector area substantially uniform on the basis of
the calculated cumulative values of downlink
communication bit rates.

In accbrdance with a second aspect of the present
invention, there is provided a base station apparatus
comprising antennas whose directivity can be controlled,

means for calculating a cumulative value of downlink
‘communicatioh bit rates fdr each of a plurality of

sector areas formed by dividing a cell indicating the



invention, there is provided a base station apparatus
conprising antennas whose directivity can be
controlled, nmeans for calculating a cumulative val ue
of downlink communication bit rates for each of a
plurality of sector areas forned by dividing a cel
indicating the 6 service area of the base station
apparatus, and control nmeans for perform ng area
con . 0 d |in conmuni cation bit

SeUvaR® Fres? I S R Nt i e fon 4 control

rates per sector area s an

- basipgagls ts %lﬁaﬁﬁ%% %lf@ﬂa?éed;n&ovflsuoesq,% atno% dgke dawnlink

downl i nk conmmuni cati on “bit n dacco

t hi egmmepeehateont RS tPh gt an,, ther g, :

provi ded a dovvnlni %Ett rrgﬁ?r%lt gsﬁrgn |°?tgca{]'fér]1ag S%Bsscantlally
chaﬁﬁifekmehptﬁ@nbhghs”%&h@%é”@éiéﬁ%%ie&“éﬂd&%& ive values
appar at us havi ng antennas whose directivity can 1be
S5condfolibed] inkatasianizadibn Hhat Adredase station
apparatus conprises the step of calculating a

cunul ati ve tyak &€, Hfan i nk [ i it rates

for each of a pIuralf??Mﬁ%#gsgg?%¥¥%?%§E ?%rﬁ%ﬁ pycsent

di vintWent dorel théndi tat bngvibded setdvwaeiakez rahshi®sion
base station apparatus, and the step 15 of perform ng

ar € resHi¥Ry Grpacterhakicdoantirok methodnifeat hopakie
rates per sector area substantially uniformon the
baSit@tdon MPRAT kathay tngnipat ¢vrasavbese dirdomdbiitly can
communi cation bit rates. In accordance with a fourth
aspEcEovralfedpre@sanctenamst iionthapGhehbeee i stapioni @amratus

a program for_.a downlink transm ssion directing.
chg‘r’ﬁ’gtr iost itJ‘ecoﬁaierpolo‘ir;e?%%u dringpaseumulative value of

downlink communication bit rates for each of a plurality

~ of sector areas formed by dividing a cell indicating the

service area of the base station apparatus, and the step

15 of performing area control so as to make downlink
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communication bit rates per sector area substantially
uniform on the basis of‘the calculated cumulative values
of downlink communication bit rates.

In accordance with a fourth aspect of the present invention,
there is proviaded a program for a downlink transmission
directing characteristic control method for a base
station apparétus having antennas whose directivity can
be controlled, the program causing a computer to execute
a8 process of calculating a cumulative value of downlink
communication bit rates for each of a plurality of
sector areas formed by dividing a cell indicating the

service area of the base station apparatus, and a
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station apparatus having antennas whose directivity

can be controlled, the program causing a conputer to
execute a process of calculating a cunulative val ue

of downlink 25 comunication bit rates for each of a
plurality of sector areas forned by dividing a cell
indicating.the service area of the base station
apparatus, and a - 7 process of perform ng area

control so as to make downlink commrunication bit
rapescpes sEcporferming sathsd amdntatdly smidorim omkde
basis of the cal culated cunulative values of downlink
c otomnl trak | opmiin i cat wen Bl Briafe Daser | prdtorr gfrea
Drawings Fig. 1 is a block diagramshow ng the
arsapgerphni a bly avbbbermwten | Gre dpparates Hee orali iglateed
an enbodi ment of the present invention, Fig. 2 is a

f | G4 £ 1 6h oV Hee 3 Hel tdaski R | rImumt el et ot ofates-
the base statjon, apparatus according to an enbodi nent
of B et PesertPiivemt dEAIRES 3 is a flowchart

showi ng directing, characteristic controlb

Ananpl Lt ude/ phasebont oI SHATE SIEEFGE 1509ER% e i s

a flowchart show ng the receivin operation of ,th

bdse FRTTh aoppaar g:fausse asctcagcrl |nng 5 lg\"ﬂ(netﬁagéanaococd)l rr%ieln geoH‘O an
t - [ | on, . Fi B J . schematic view
sh%gnvﬁogl eti(#/tetlrﬁa %setg;étrgc ojf%‘}ae%ce 'supported by the
base stationpgppas afyis, @Po@&]@&f@!é&%%?nﬁnt}?@b@éﬂ&ﬁitting
of the present”invention; Fig. 6 is a schematic view

shw g itdie st alte: base station apparatus according to an
embodiment of the present invention:;

Fig. 3 is a flowchart showing directing
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l;characteristic control by an amplitude/phase control

unit in Fig. 1;

Fig. 4 is a flowchart showing the receiving
operation of the base station apparatus accerding to an
embodiment of the present invention;

Fig. 5 is a schematic view showing the initial
state of a cell supported by the base station apparatus
according to an embodiment of the present invention;

Fig. 6 is a schematic view showing the state
of a cell after control is performed by the base station
apparatus according to an embodiment of the present
invention;

Fig. 7 is a flowchart showing directing
characteristic control according to another embodiment

of the present invention; and
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of a cell after control is performed by the base
station apparatus according to an enbodi nent of the
present invention; 25 Fig. 7 is a flowhart show ng
directing characteristic control accordi-ng to anot her
enbodi nent of the present invention; and 8 Fig. 8 is
a bl ock diagram showi ng the arrangenent of a
conventional base station apparatus. Best Mde for
Carrying Qut the Invention The enbodi nents of the
present inveBigon8wikl a Blbekddsegrbadshexting the
reference to the acconpanying drawings. Fig. 1 is a

bl ackankegerim ehoni agnidrt icnahngesenstat ianbagearatus.
station apparatus according to an enbodi nent of the
prisehtMede efeT orar Refeg r@wy tle Figventiehe base
station apparatus according to an 10 enbodi nent of

t he present TheefifbedAingnhf aaabbﬁvereaﬁ@énﬁaV55§éon will

statlon apparatus which is used in

W%%ﬁflﬁhdr%’éerb%‘?ﬂ%uﬁé‘?l?/CC%IHWBY%%‘J
t t Di
c vBirié%? il it e}fsgpjoaed SRR AEr T8 m 15
doav%’]ran en%nsr%SSIbas d' re &Dﬁ%@%&?yQé#gr&l r1_0(£ an

I nacc ance with a connunlca rate TOr ea
S a et &ﬁf ndi
sgi‘rij\i/l cel ar etg %fdcﬁ%ﬁégs%{at ?lr?‘s dﬁer t%@fé o%/llcieé]eto
bagkgr ound,pd he Lase: stald %p%@@%@éé@dﬂfxg t4 San
embodi ment perfornms area control to

embodiment of the present invention is an adaptive

antenna base station apparatus which is used in a radio

communication system, and more particularly, a mobile
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 communication éystem using the: CDMA (Code Division
Multiple Acbess) scheme, and is designed to perform
downlink transmission directing characteristic control
in accordance with a communication bit rate for each
sector (obtained by dividing a cell indicating the
service area of a base station).

Under the above background, the base station
apparatus of this embodiment performs area control to
make a downlink communication bit rate per area as
uniform as possible in consideration of the fact that
interference in downlink communication (communication
from & base station to a terminal) in the radio
communication system based on the CDMA scheme influences
the system capacity. In this case, the above area

indicates a service area obtained by dividing a cell.
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make a downlink conmunication bit rate per area as

uni form as possible in consideration of the fact that
interference in downlink comrunication (conmunication
froma base station to a termnal) in the radio 25
comuni cation system based on the CDVA schene

i nfl uences the systemcapacity. In this case, the
above area indicates a service area obtained by
dividing a cell. 9 This divided service area will be
refertseditvodas aerskctosrad eail Thisebastestadli oo as a
apparatus according to an enbodi nent of the present

i nventopnaceapri ses a base 5 station control unit 1,
a baseband processing unit 2, radio

transmitti ngfhecbkgengtanics 3ppava8ns andording to an
transm ssion/reception antennas 41 to 4n. Referring to
Fi ghbadimget nphbehe oprevnst i juesnt ebenepmer Weh @ Hease
same term does not mean any necessary nunber of
cofsitterenEonbret enht sli m HETRING PRRCIHHUY nehtt 2.
but i s shown as_anp xanp] e, for expl anation, The base
stE o0 E%?R?%%t‘iﬂﬁ?/eﬁe? l\?dh‘iﬁe‘&‘i”e‘gs ?ﬁ tRheSn &d

e PR ST L TR B i o
(incta p g unit 2/t

ragdi o tya L tr ecel Vi uni 3

cgﬁﬁls 1 t%’ew%elée‘%ren J‘g ﬁo%lél{s%o%é%i%Jflérg%ﬁ%r"?r{sl&sptehe%hsame
and. .dat o P aces sidi afd, the-dd ke, exeant . fof é(ﬂ%tituent
transm ssion/reception ‘antennas 41 to 4n, and has a

f WGt Hf 4 dasdiaci g d fendb &PmaHY Cabion H10own as an

example for explanation.

The base station control unit 1 is connected

i5

20

25

 "to;therconstituent elements of the base station
apparatus (including the baseband processing unit 2, the
radio transmitting/receiving unifs 31 to 3n, and
constituent elements (not shown) which performs speech
and data processing and the like) except for the
transmission/reception antennas 41 to 4n, and has a
function of interfacing with a communication/heost

- station apparatus (not shown} for communication of
-control/monitoring data. The baseband processing unit 2
is connected to the transmission/reception antennas 41

- to dn through the radio transmitting/receiving units 31
ﬁo Bn,.and has a function of performing encoding
processiﬂé and decoding processing for communication
data transmitted/received to/from a communication

terminal through the antennas. That is, the baseband

_10_
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20 station apparatus (not shown) for comunication of
control/nonitoring data. The baseband processing unit

2 is connected to the transm ssion/reception antennas

41 to 4n through the radio transmtting/receiving

units 31 to 3n, and has a function of perform ng
encodi ng 25 processing and decodi ng processing for
conmuni cation data transmtted/received to/froma
communi cation termnal through the antennas. That is,

t herbaseband vnid 2 pracesisag ami¢nodomyrpseseaning unit
encodi ng processing unit 21 which perforns encodi ng
codpuviat conpéoformansmicding compalatldecbdr ngransmissicn
processing unit 22 which perfornms decoding

cofpta at & cRetodingcep?¢ons dad aunbh 52 anpl ¢k uder pruse
control unit 23 which perforns anplitude/phase

c ORpER At PO nCPBPU BRI £RT | BRCHRE BOR orat i r@Rtivity
control on the adaptive antepnas, a ., comunication bit

r AP LHHRR { g2 B O%ﬁr%iw%eﬁ ofrsCh CBBRLATRSAL i on
rate co tation for conmuni cation data,. 10 and

" it SRR T DS e L0 b gt aiicat£O8 data for
(conput er - execut abl e, progr f.or.iplementing the
pfggg%%%%v% t#éﬁ#%@%é% %ﬁ?ﬁﬁﬁ?@fl adﬁj% n% %’r%dio

tn%g%m] {1 i Vi 'Igg}g i t |
corr espﬁolné [ ng&g%gi%fp%héér%ér nsrﬁqu;i%ﬁ%ggp\?ﬁo% pérforms
ant NS dex: Foin 104D Aanghhas: o NSt | QnRln COMVESE | A8t s,
data fromthe baseband processing unit 2 into data in

t hend afdiecdF@eneahand ant taanstdtdd nerdédrdhs ough

a correspondi ng one of the transm ssion/reception
antemascer-executable programs) for impliementing the

processes in the respective units. Each of the radio
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;:transmitting/receiving units 31 to 3n is connected to a

corresponding one of the transmission/reception antennas
41 to 4n and has a function of cenverting data from the

| baseband processing unit 2 into data in the radio
frequency band and transmitting it through a
corresponding one of the transmission/reception antennas
41 to 4n, and a function of converting a signal in the
radic frequency band received from a corresponding one
of the transmission/réception antennas 41 to 4n into a
signal in the baseband and outputting it to the baseband
processing unit 2.

Fig. 2 is a flowchart showing the transmitting

operation of the base station apparatus according to an
embodiment of the present invention. Fig. 3 is a

flowchart showing directing characteristic control

_11_
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41 to 4n, and a function of converting a signal in the
20 radi o frequency band received froma correspondi ng
one of the transm ssion/reception antennas 41 to 4n
into a signal in the baseband and outputting it to

the baseband processing unit 2. Fig. 2 is a flowhart
showi ng the transmtting 25 operation of the base
station apparatus according to an enbodi nent of the
present invention. Fig. 3 is a flowhart show ng
digee@ori@ oC ey atiee rangtliic velentohalse coht rojenfdrtned Gy

t he anplitude/ phase control unit 23 in Fig. 1. Fig. 4

| ¥iay.f llowciFarg. ghdwi rg fillveraheodi \sihoy i ngpdhat ireeedfv inige
base station apparatus according to an enbodi nent of

t bpepredsent dfndre ikase e tdper #PPGA a¢s5 adrersdse to an
station apparatus according to an enbodi nent of the
pleg@emlmememﬂ dhenitre stea td davEre@nwi t A heefdredimdd ony o1
Figs. 1 to 4. Downlink comunication data to b

{ 1S FESEed L A6 ﬁ@%@@%@&ﬁ%ﬁ%ﬁp ogliment of

conmmuni cation 10 term nal bile sta

i §h|en|?l¥tesie|n5rnléweﬁ5§tonstwa‘*tll o SaFFAFAt ?dtné" lt(tﬁ‘ rﬁ?%gen)ce
%atlon ap arat%s The communi cation data i nput from

t h8 KOS station - apparatus i's received by the base

station cont O%quuiir}h{)ase%‘ Sod WH - t@)bé’if}_qfa{r%mltted

transferred 1 processi ng un

t@?oga%ﬁga%%s%r%%%§§k99a5? ra%us %%eae@Qﬁﬁm&ﬁcatlon

processing unit 21 converts conmuni cati on data

| pEendaka 'ﬁo%lﬁéd%Qa&ﬂb@qu%%t shown) is input from a
host station apparatus to the base station apparatus.

The communication data input from the host station

15

20

25

"eapparatus is received by the base -station control unit 1

{(step 51 in Fig. 2) and is transferred to the baseband
processing unit 2. In the baseband processing unit 2,
the encoding processing unit 21 converts the
communication data into data in a radio interface
format, and performs encoding processing such as error
correction (step S2 in Fig. 2). The amplitude and phase
component of the encoded communication data are
controlled by the amplitude/phase control unit 23 such
that desired directivity is formed when the data is
transmitted from the transmission/reception antennas 41
to 4n. (step S3 in Fig. Zi, thereby generating
transmission data for each of the transmission/reception
antennas 41 to 4n (step S84 in Fig. 2).

The output data from the amplitude/phase

- 12 -
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format, and perfornms encodi ng processing such as error
correction (step S2 in Fig. 2). The anplitude and

phase 20 conponent of the encoded comruni cati on data

are controlled by the anplitude/ phase control unit 23
such that desired directivity is forned when the data

is transmtted fromthe transm ssion/reception

antennas 41 to 4n. (step S3 in Fig. 2), thereby
generating 25 transm ssion data for each of the
tranapksdi gnitegephicoBengntenths 4adtie 4n (step S4 in
Fig. 2). The output data fromthe anplitude/ phase 12
cohtrenbmihting3dresesenngt onfhe Badkto 3n respectively
transmtting/receiving units 31 to 3n respectively
coceespondndgngotoheher ansnenisohpnéceperohonneshansas 41
41 to 4n (step S5 in Fig. 2). The radio 5

trhAshit (FhePretet i Rggunils 3Theorsdiperform

frequency conversion to the radio frequenc¥ band,
raEF%nSW%EE%%EKBﬂ?e#VFPQrPﬁg?saﬁ%IFPiéﬁtP@ﬁ,OéﬁdfFﬁguency
like steg S6 in Fig. Zé. The resul t ant datg,is

t r SARHFE SO f FOntEnE2 e+ AnSHFILPBRY r BERPt i 5AYAAt ennas

41 4 in. 10 Fi . 2)._Th ' [

oi PO TR LG UE T RGE BT e 28 bbb RSP hes Bt at f B (step
bi 413l e 0L dopnl i ke SOIUUPLCALOP 2L ay 3l L £8P o
ase statron ~comunicates wt e conmuni catl on

t ] j h d h ;
sector maa et o PR P R S e by B Ry i
comtd olzunit 23

The communication bit rate computing unit 24

computes the cumulative bit rate of downlink

15

20

25

..... communication data, at which the base station
communicates with the communication terminal, and
totalizes the computed data for each sector area (step
s11 iﬂ Fig. 3). The amplitude/phase control unit 23
checks whether or not the cumulative bit rate for each
sector area which is reported from the communication bit
rate computing unit 24 is higher than a preset first
threshold (step S12 in Fig. 3). If the cumulative bit
rate is higher than the first threshold, the
amplitude/phase control unit 23 performs directing
characteristic control so as to narrow the area range of
the corresponding sector area to a range smaller than a
preset standard area range (step S13 in Fig. 3). When

the cumulative bit rate becomes higher than the preset

first threshold, the amplitude/phase control unit 23

- 13 -
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checks whether or not the cunulative bit rate for each
sector area which is reported fromthe conmunication

bit rate conputing unit 24 is higher than a preset
first 20 threshold (step S12 in Fig. 3). If the

cunul ative bit rate is higher than the first

threshol d, the anplitude/phase control unit 23
perfornms directing characteristic control so as to
narrow the area range of the correspondi ng sector
areigetlos avhanger somlter tihancem2ba piesabiist sandar foareach
range (step S13 in Fig. 3). Wien the cunulative bit

r atectbhecoarsa hilgher 1harepdet d ebetm flhe stotrmesdmt don bit
t he anplitude/ phase control unit 23 - 13 checks

whed hercempwoing hentlundd at$ veowex thawr 4 gpreseth second
sector area which is reported fromthe comunicatjon
bithresheldompia® ngl 4t BUgi s3] onekf tHem @uprbaletve bit
second threshold (step S14 in Fig. 3)._I|f the

cuiitt at i vel Brer sthan e JouRnd tHare TRl Secd

hreshol d | i / ph | it, 23 .
aPHol M U (AT g O e § St P COP S e
th , of t di t t
S T Ge e e o L dER B R &R e
Do PR ARt 20 10, L 5 case, e "slandans

area rant responding to the a sector

arga ddi fal £ & SRME Ofs@dfag1 4 egl of yhedy theassume that
communi cation bit rates in the respect I ve sector .
areAT e @Ml dre eanhhroihel .addh cOMdastcomheipdadig to
waves sent froma 15 conmunication termnal are

ragel weiditly dihes sector area indicates a sector area

region when the communication bit rates in the

15

20

25

"Lrespective sector -areas are equal to-each -other.

In contrast, when radio waves seni from a
communication terminal are received by the
transmission/reception antennas 41 to 4n, uplink
communication data from the communication terminal which
is received by the base station is sent to the radio
tranémitting/receiving units 31 to 3n corresponding to
the transmission/reception antennas 41 to 4n (step 3521
in Fig. 4). The radio transmitting/receiving units 31
to 3n perform low-noise amplification, radio
demodulation, filtering, frequency conversion to the
baseband, and the like for the uplink cemmunication
data, and outputs the resultant data to the baseband
processing unit 2 {(step S22 in Fig. 4). 1In the baseband

processing unit 2, the decoding processing unit 22

- 14 -
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transm ssi on/reception antennas 41 to 4n, uplink

communi cation data fromthe comruni cation term na

which is received by the base station is sent to the
radio transmitting/receiving units 31 to 3n
corresponding to 20 the transm ssion/reception

antennas 41 to 4n (step S21 in Fig. 4). The radio
transmtting/receiving units 31 to 3n perform

| ow- noi se anplification, radio denodulation,

fipéefongs éreguencyreonvet Soscdosimg, dasehanid)n aftdom
the like for the uplink conmmunication 25 data, and
outipeit sadlhe iesetfam Tetret ocd he irasbhoent iplk occeswl el
unit 2 (step S22 in Fig. 4). In the baseband

prbersat ngandi the, Like et ddisngipkodessomginuitat Don 1data
perfornms _error cprrection(frocessing, conversion from

t hestemli 23 nterfhge 4lor mitd tloran Pl e ridft | B8 SeHatine| data
format, and the like for the uplink comunication data

(steptlost Fiption apRpiFERS IO He FRe B Shit St o

5 to the host station ratus, through e base |,
SGRTGHL QO of AP A brab B 14 B gloth kg ein the
that i.n the _baseband pr.qcessi unit 2..when an .

S R e TG P P! Py 1 M08k e son
transmtti r.ecei vj h it : )

r R R R, e e A S Gnits 31 to
d%‘}f%ﬂ%&fﬁ&%&&%é&ﬂ' 12 di U 4% e processed by the
anpl i tude/ phase control unit 23 as in the case of a
dewddikh S ifide sdihg @idier2 Cagisouth 14HE tadd 10RS:Bd Aohase

i nposed on a transmssion path for uplink data, in
parfdritdlargnitbersause ino i ldencef s idpoeseEchlosidml. In

gist of this
either case, no limitations are imposed on a

15

20

25

_transmission path for uplink data,”in particular,
because no influence is imposed on the gist of this

embodiment.

Fig. 5 is a schematic view showing the initial
~ state of a cell (area) supported by the base station
apparatus according to an embodiment of the present
invention. Fig. 6 is a schematic view showing the state
of a cell (area) controlled by the base station
apparatus according to an embodiment of the present
invention. How the directing characteristic in each
sector area is changed by the base station apparatus
according to an embodiment of the present invention will
be described with reference to Figs. 5 and 6. Fig. 5
schematically shows the area (initial state) serviced by

the base station apparatus according to this embodiment.
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15 enbodinent. Fig. 5 is a schematic view show ng the
initial state of a cell (area) supported by the base
station apparatus according to an enbodi nent of the
present invention. Fig. 6 is a schematic view show ng
the state 20 of a cell (area) controlled by the base
station apparatus according to an enbodi nent of the
present invention. How the directing characteristic

in each sector area is changed by the base station
appSf &t &iSce aCERE €4 NO5 t depdit esbodbadntsodt ibe Preseatus
invention wll 25 be described with reference to Figs.

5 ancoBaifd gt o San sehiesdt mewt | yf stionsptdeent ebn(emiioml An
state) serviced by the base station apparatus

acmozali fgindi cdiss emboel heservidsd Ref erenkcasaustialon
denotes a base station apparatus according to an

e ek vt s of cedred pr@sient an neeped orentanof aklea Bresent
indicates a cell serviced by the base station ,
appareRtusomc cotdi 7Ldd @h Ehbbli MAtcdie t hechreserras 1n
i nvention, and areas 61 to 63 indicate sector areas in

t H®rds#%.%1t is not essential that the area 6 is

compri sed of Lhe. g Sec oL 7 ehe: a0 6 dp, o

S 40 SPILGEL Sl 08 ed ! 8P ring

syl bel e sdoprl gl deedoa oo 9Ll e

SRCERMuAIEASi &l bit rates in the respective sector areas
61 to 63 are equal to each other (a2 state before

downlink directing characteristics are dynamically

15

20

25

~controlled), a state wherein the three sector areas 6l

to 63 are egual to each other is assumed. Fig. & shows
a state wherein communication terminals are placed in
the sector areas 61 to 63. Assume that in this case, a
communication terminal 70 which is performing
low-bit-rate communication (e.g., speech communication)
1s present in the sector area 61, communication
terminals 71 and 72 which are performing high-bit-rate
communication (e.g., video broadcasting) are present in
the sector area 62, and a communication terminal 73
which is performing high-bit-rate communication is
present in the sector area 63. At this time, the

communication bit rate computing unit 24 of the baseband

. processing unit 2 calculates the cumulative downlink

communication bit rates in the sector areas 61 to 63.

_16_



10

to 63 are equal to each other is assunmed. Fig. 6 shows

15 a state wherein communication termnals are pl aced

in the sector areas 61 to 63. Assune that in this

case, a conmmunication termnal 70 which is performng

| ow-bit-rate communi cation (e.g., speech

communi cation) is present in the sector area 61,

conmuni cation 20 termnals 71 and 72 which are

perform ng high-bit-rate conmunication (e.g., video

br nadeastkngd), apa puepebtisnobthénsect whiah ebnd2¢catad that
a communication termnal 73 which is performng

hi ghebrtteate thansattati aneas62piebent thethegkeoibrrate

area 63. At this time, the 25 conmunication bit rate
cobpumningleniii a2ddof2t aeebpsebant) psotksshhghesit the
cal cul ates the cunmul ative downlink conmmunication bit
ratekei hnt hbeseechbprapeas 81 {ohese thachigh-hitesate,
an out put _is_obtained, which indicates that the rate

i nteRBLERLt §F AFeRrER°Phhete the APghAL®| pighest, and the
termnals 71 and 72 are present) is the highest, the
ra%%t?nl?hEh§eE?6F°5r%ﬁegsgfmh%%%r?hEh%igﬂgg?%tfﬁ%Ees
term nal 73.js.present).|s.the second. highest, ang the
ok erinef 7ot PR ST eAr bTig whaf oERhED bR T ¢ ar Eh18
term 70 1| e [ L I gh IS,

| SEOLOL 70 LB SeEntAe | S e Rbr g DL aNeSLe D s 2
Ofo% h@né’%&?@@%@@fﬁé&éé‘ﬂné‘%h% 2 ,vvhmﬂTﬁ N f UERrd 0
perfornms directing characteristic control such that

t R r 84 8Rs I @B I nd Nen $££4E 08 r B €8 Odohtr I Slict hehat the
curmul ative bit rate is the highest is narrowed to the

smald®£stange of the sector area 62 in which the cumulative

bit rate is the highest i1s narrowed to the smallest

15

20 .

25

:;range,.the range of the sector area 63 is narrowed to
the second smallest range, and the range of the sector
area 61 is narrowed to the third smallest range.

Various kinds of methods are ccnceivable as a method of
calculating cumulative bit rates (instantaneous wvalues
or statistics), and a method of controlling directing
characteristics from the cumulative bit rzte in each
sector area (a method of calculating the inverse ratio
of a bit rate, a method of calculating a difference, and
the like). 1In this case, however, these methods are not
specified because they have no significant influences on
the apparatus arrangement according to this embodiment,.
In this embodiment, a cumulative downlink
communication bit rate is compufed for each sector area,

and the downlink directing characteristic is controlled
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range, the range of the sector area 63 is narrowed to
the second small est range, and the range of the sector
15 area 61 is narrowed to the third small est range.
Various kinds of nethods are conceivable as a net hod
of calculating cunulative bit rates (instantaneous
values or statistics), and a nethod of controlling
directing characteristics fromthe cunulative bit
rate in each 20 sector area (a nmethod of cal cul ating

t hen i AVES S€afidd | @i toftife bbdmp @t £t 18n "BEH@UL Of o narrow the

calculating a difference, and the like). In this

Casfea NBIRYEI of thesect®t hotlsa ale wieich speei tbmaunication
because they have no significant influences on the

appit atanise at s anggnent Tlacs analkey 10 phssilebdode meeduc5bthe
In this enbodi nent, a cunul ative downl i nk

c onmesni catgonimi tueated i lsy conpen Berénre eachheeefore, the
area, and the downlink directing characteristic is
comfbtkeree of 1downhimkcoribemncersned Phe conputation
result to narrow the area range of a sector area in

WH e 1 e et ot S b ¢ X ERel § SR BRS IRNG fRkERT

it possible to reduce the _area range influepced by .

| A3 GHIRE THEVRI TS, thR SE01 T Phiente BA TiowRPIGKTENE,

TR GRS i St DR (i T2 L | mdr T 0

inthis e di nent ince,directin i Sty
ot EL TR A S R R R P47 b rates

downl.i i.cat i ' ' e LV,
SR SARLERL ML LS, [0phlo s ORE0hL furoer
C QJEMHHGALH 1k 85T kS M £ Nyieadh bez Rcse NBEahebdfed in

the cell which the base station apparatus services can

15

20

25

. be smoothed. Furthermore, as in the conventional -

technique, control can be done on the basis of closed
information within a base station instead of control
based on report informaticn (feedback) from a
communication terminal. Therefore, this embodiment can
be implemented independently of the function of a
communication terminal.

Fig. 7 is a flowchart showing directing
characteristic control according to another embodiment
of the present invention. Since the arrangement of a

-base station apparatus according to another embodiment
of the present invention is the same as that of the base
station apparatus according to an embodiment of the
present invention which is shown in Fig. 1, directing

characteristic control according to another embodiment
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the cell which the base station apparatus services can
be snoot hed. Furthernore, as in the conventiona

techni que, control can be done on the basis of closed
15 information within a base station instead of -
control based on report information (feedback) froma
communi cation termnal. Therefore, this enbodi ment can
be i npl ement ed i ndependently of the function of a
conmuni cation termnal. 20 Fig. 7 is a flowhart

showi pHe dbr £6£h A0in €E AGA 6F 1 BT 1 16e CQAS LI LAECRIEM NY tO
anot her enbodi nent of the present invention. Since

t hes pEr@n@enent Fofs a 1 baser stati on apparatus according
to anot her enbodi nent of the present invention is the
sane as thataotomnhanbaseidh siatraheappapatiisg unit 24
according to an enbodi nent of the present invention
whi@hpiiseshown cumElgtide it ecdtiegof chawmatimki stic
control according to another enbodinment 18 of the
presunini eaehen ota v | |2 bhevifeslerd Detsan sthet fef er@muenigates
Figs. 1 to 7. A comunication bit rate conputing unit
247 L dop e esnymECatirn dts el k, rane wtabiwes nks
comrunj cation data, at which a base station )
coHTtint &t ey Pif t TR T orRRIEt i P TRF mERd , (3P S31 1n

totali s the cumulative bit rates for eac ect.or

LR 2hey o ST e O B el e
uni.t 23 .cal culates the ratios,of the cunu i ve bi .
v TR YRR BB S AR NI g
t[§%6¥Hgngyé§g'fgbéEEed%¥f%m the communication bit rate

computing unit 24 (step 832 in Fig. 7). When the ratios

of the cumulative bit rates are calculated, the

15

20

25

-.amplitude/phase control unit 23 performs directing

characteristic control so as to make the ratios of the
area ranges of the respective sector areas inversely
proportional to the ratios of the cumulative bit rates
in the respective sector areas (step 833 in Fig. 7).
In this embodiment, a cumulative downlink
communication bit rate is computed for each sector area,
and downlink directing characteristic control is
performed to make the ratios of the area ranges of the
respective sector areas inversely proportional to the
ratios of the cumulative bit rates in the respective
sector areas. This makes 1t possible to minimize the
influence of downlink interference by
high-communication-rate terminals in the same sector

area without generating a gap between the sector areas.
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conmputing unit 24 (step S32 in Fig. 7). Wen the
ratios of the cunulative bit rates are cal cul at ed,
the anplitude/ phase control unit 23 perforns
directing characteristic control so as to nmake the
ratios of the 15 area ranges of the respective sector
areas inversely proportional to the ratios of the
curmul ative bit rates in the respective sector areas
(step S33 in Fig. 7). In this enbodinent, a cunulative

downl i nk  coggupksabieen Bkbcrabedi so698PULBECEAENEAER the
sector area, 20 and downlink directing characteristic

Coabsod éfoPSIhenpdrél ke tiee raides Sfréhgeaesd and
ranges of the respective sector areas inversely
properit dmalmikes het pads sl ©ftd hebicatwml ahé vefbett of
rates in the respective sector areas. This makes it
passn ez trog nimé nizel tdece 25 | ddvyniehtle Dfitedofmtiénke by
i nterference by high-comunication-rate termnals in

t el glaneorsmen brat berarad ¢ Horfhnigenks ath ngha gape beevken.
the sector areas. - 19 As has been descri bed above,
according to the above enbodi nent, realizing the
above arrangenment and operation nmakes it possible to
obtain the effect of mnimzing the influence of
downlink interference by 5 high-communication-rate
termnals in the sane sector. 20 CL Al MS1 A
radi o communi cati on system conprising a 2 base
station apparatus having antennas whose directivity

- 20 -
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11

3 can be controlled, and a communi cation term na

which 4 perforns radi o communi cation with said base
station 5 apparatus within a service area of said

base station 6 apparatus, characterized in that 7

sai d base station apparatus conprises 8 neans for

cal culating a cunul ative val ue of 9 downlink

communi cation bit rates for each of a plurality 10 of
sector areas formed by dividing a cell indicating the
11 service area of said lagerstraty gn appar atus, and 12
control neans for performng area control so 13 as to
make downl i nk.comamuadtat commbhicanies pestsectompriding a
area substantially uniformon the basis of the 15
cadaxsr adient TormHd@mta neet wal heesind aioverinak domsaimtaedoivity
16 bit rates. 2. A radi o communi cation system

acoor dbgeet r@l e g & heemeter¢aedon nteminahidich
control neans 3 perforns downlink transm ssion ,
dipsscioyns chad e temmin icadiepnitridl onid Hee gt whatign
of antennas so as to 5 adjust/control area ranges of

t FERALATELS WA G 5t B 2F et DR P HAH S ofStHeton
cunul ative values of downlink 7 conmunication bit

r SRERT A UK (RAR T Eat? ol'dyst em according to 2

claim 2, charac in that said control ne

rized 3
performb {heabhnrT ot TFahLAn sEPon BTvBct TR o051 4
characteristj I r a,Langeqr
of 5 the séﬁ %?QQ%%Q ?%9%9?%%8%82%a?@%§f?%%ﬁga %rese?
downlink communication bit rates for each of a plurality
of sector areas formed by dividing a cell indicating the

service area of said base staticn apparatus, and

LAz

13
14

15

16

.éontrol means for performing'area control so
as to make downlink communication bit rates per sector
area substantially uniform on the basis of the
calculated cumulative values of downlink communication
bit rates.

2. A radic communication system according to
claim 1, characterized in tﬁat sald control means
performs downlink transmission directing characteristic
contreol on the plurality of antennas so as to
adjust/control area ranges of the plurality of sector
areas on the basis of the cumulative values of downlink
communication'bit rates.

3. A radio communication system according to
claim 2, characterized in that said contrcl means

performs the downlink transmission directing
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6 standard area range when the cumul ative value of 7
downl i nk communi cation bit rate is high. 4. Aradio
comuni cation systemaccording to 2 claim 2,
characterized in that said control nmeans 3 perforns
the downlink transm ssion directing 4 characteristic
control so as to wden the area range of 5 the sector
area to a range |larger than the preset 6 standard area
range when the cumul ative value of 7 downlink
cofmamd catt Ot bi: tcomttol ssd avs o Harwo othe area range of
communi cati on system according to 2 claim 2,
chehacterigedaren thata sednhe osnea bl e nemen 3 peréor s
the downlink transm ssion directing 4 characteristic
cofitanilaxd axea orande whemtile tuihbabied valyangkes of
the sector areas inversely proportional to a 6 ratio
of dewel et yiel ¢al Loy RFT doRie | hk Rb®Runi cation 7
bit rates. 6. A base station aggaratus characteriz

. d
by 2 conpri8ing® B24hP eRRHEY §E18Pr§EFF@Wt9CEQHSBBQ to
trolled;, 4 f cal cul ati | ati
Sgﬁﬁéo%ff S AT i CeThnt CAlT P BrE TR eR T dPSREh
| [i.t 6 of. . . divi di
e PRl aid g el 19 e SR TR M0 °
StAld O ARPAI AL LIS AL B SOUT Ao fQle perdOTAANGE of
rol” S0 ownl Tn

area con as to make conmuni cat1 on

bisth  al&S: Pera S8ty a 'ra?rﬁge i Aalel substa ighd det

uni formon the basis of the
standard area range when the cumulative value of

dewnlink communication bit rate 1s low.

5. A radio communication system according to

(o)} o

y claim 2,'characterized in ‘that said contrel means

performs the downlink transmission directing
characteristic control so as to make a ratio of the area
ranges of the sector areas inversely proportional to a

ratio of the cumulative values of downlink communication

bit rates.

6. A -base station apparatus characterized by
comprising:

antennas whose directivity can be controlled;

means for calculating a cumulative value of
downlink communication bit rates for each cf a plurality
of sector areas formed by dividing a cell indicating the
service area of the base station apparatus; and

control means for performing area control so

as to make downlink communicaticn bit rates per sector
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11
12

7

11 cal cul ated cunul ative val ues of downli nk

conmuni cation 12 bit rates. 7. A base station

apparatus 2 according to claim®6, characterized in

that said control 3 nmeans perforns the downli nk

transm ssion directing 4 characteristic control so as

to narrow the area range of 5 the sector area to a

range smaller than a preset 6 standard area range when

the cunul ative value of 7 downlink conmunication bit

r af¥ead ssubgiten8ia il pasel Eeani on BppaPacds Qfa&g‘gr di ng

to claim®6, characterized in that said. control 3. .. .

mezescwier f ol neumhba bR VAkUeF aRsnfeEPsAndi FEETRG E

characteristic control so as to widen the area range

ofbis xdHeesector area to a range larger than the

preset 6 standard area range when the cunul ati ve val ue

of 7 downlimk compBiRiCatia@Roli kppatetis | ow. 9. A

base station apparatus 2 according to claim 6,

c karcactdEinrig etb ol dhat6 satie contenl zed ipahbapeppensontrol

downlink transm ssion directing 4 characteristic

cowtars pe fcanp| Wraldewn binlantenmagission g3rpeting

adj ust/control area ranges of the plurality of 6

s EHEGTE CAreeds tor 13RI} sS®fa% heP ceddiF avri *v'éevarﬁésféflge of

7 downl i nk communi cation bit rates aEd Berforns he 8
attafi

dERF SFE OTaRSREs HOIF diTes | P char 2t PESEGht r ol
9 so as to nmake a ratiq of .the area ranges h
SeLesiars SEEr ZHss T br G8t v BIoHoranT b ot
' %%%l%%k?%%mmunication bit rate is high.

8. A base station apparatus

according to claim 6, characterized in that said control -

-means performs the downlink transmission directing

characteristic control so as to widen the area range of
the sector area to a range larger than the preset
standard area range when the cumulative value of
downlink communication bit rate is low.

9. A base station apparatus

according to claim.ﬁ, characterized in that said control
means performs downlink transmission directing
characteristic control on the plurality of antennas so
as to adjust/control area ranges of the plurality of
sector areas on the basis of the.cumulative values of
downlink communication bit rates, and performs the
downlink transmission directing characteristic control

so as to make a ratio of the area ranges of the sector
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11 cunul ative val ues of downlink conmuni cation bit
rates. 10. A downlink transm ssion directing 2
characteristic control nethod for a base station 3
appar at us havi ng antennas whose directivity can be 4
control l ed, characterized in that 5 the base station
apparatus conprises 6 the step of calculating a
cunul ative value of 7 downlink commrunication bit
rates for each of a plurality 8 of sector areas
formed by dividing a cell indicating the 9 service

10 ar execels tihechasd yspaipan tappariatius ;a arek ld ¢hetistep of
perform ng area control so as to 11 nmake downlink

11 conmmmiledtiiven veiluesatods deemldedt grorampaicdRion bit rates.
substantially uniformon-the basis of the cal cul ated
13 cunul at]ye valyu fq s ' 0. nicatjion bit
rat es. 11.£§‘down ?%w%ﬁéﬁﬁgﬁéég%ﬁééggn$ec%%%%tlng

2 chaha@be&bgﬁbﬁigo&bh@&oﬁekﬂRﬁmﬁp9&55“me§§% S Lialm
10, characterized in that the step of performng 4

3 t happaeatenheel ngORREESeS st he oSk R 19fe R AN O, the
5 downlink transm ssion directing characteristic

4 contnbkolbedp asztracbarfigwdt he amea range of the
sector area to a 7 range snmaller than a preset

5 standard areéheahgeewsenttioe =®reirmaihal iomnped sies of
downl i nk communi cation bit rate is 9 high. - 24 12. A

® downl i nk trahbfi 85kpnof didectliong nchar anterlistive value of
coptrol, method according to 3 claim 10, characterized

7 TR LR hec Y BFa pEPR OPhE njates for each of a plurality

8 of sector areas formed by dividing a cell indicating the

8 service area of the base station apparatus; and

1o - the step of performing area control so as to
11 make downlink communication bit rates per sector area
12 substantially uniform on the basis of the calculated

_.13 cumulative values of downlink communication bit rates.

11. A downlink transmission

2 directing characteristic control method according to

3 claim 10, characterized in that the step of performing

4 the area control comprises the step of performing the

5 downlink transmission directing characteristic control

6 s0 as to narrow the area range of the sector area to a

7 range smaller than a preset standard area range when the
8 cumulative value of downlink communication bit rate is

9 high.
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4 the area control conprises the step of performng L
the 5 downlink transm ssion directing characteristic
control 6 so as to widen the area range of the sector
area to a 7 range larger than the preset standard

area range when 8 the cunul ative val ue of downli nk
communi cation bit rate 9 is low 13. A downlink

transm ssion 2 directing characteristic control nethod
according to 3 claim 10, characterized in that the

step of performn 4 the area control conprises the
step of per*%fn1né*SKHHWﬁFWh%rﬁﬁ§WSﬁﬁsgnon di recting
characteristic control 6 on the plurality of antennas
sl Ere ol g @EQJI%@hﬁbﬁt-?CaF@atFQEg@@tbpdt RECPRGHAG (P
of sector areas on the 8 basis of the cumulative

vallidd o dowirr Tkt ebhatfli at FBAT Shei pteRt 4, P&Td rHe N9
st of performng the downlink 10 transm ssi_on

t4 cH e br FSERPELEBRL FBF EBQHSOFOPEHOM@%WE
ﬁ%;o of the area. ranges of the secior a
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13,vaL s . Jlidignl e communi gatonc Lt Lates. 1. 4o o
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apparat us havi ng ant enn ose directivity can
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5 a process of calculating a cunul ative val ue of

dewnhi-Rk 25 6 communication bit rates for each of a
plurality of 7 sector areas forned by dividing a cel

i ndi cating the A downlink transmission

directing characteristic control method according to

characterized-in-that -the-step-of performing.

10
i1
12

- 13

“claim 10,
‘the area control comprises the step of performing
downlink transmission directing characteristic control’
on the plurality of antennas so as to adiust/control
area ranges of the plurality of sector areas on the
basis of the cumulative values of downlink communication
bit rates, and the step of performing the downlink
transmission directing characteristic control so as to
make a ratio of the area ranges of the sector areas
inversely proportional to a ratio of the cumulative
values of downlink communication bit rates.

14. A program for a downlink transmission
directing characteristic control method for a base
station apparatus having antennas whose directivity can
be controlled, the program causing a computer to execute

a process of calculating a cumulative value of downlink
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11

12

8 service area of the base station apparatus, and a 9
process of performng area control so as to make 10
downl i nk communi cation bit rates per sector area 11
substantially uniformon the basis of the cal cul ated
12 cunul ative val ues of downlink conmmuni cation bit

rates. 26
communication bit rates for each of a plurality of
sector areas formed by dividing a cell indicating the
service area of the base station apparatus, and a
process of performing area control so as to make
downlink communication bit rates per sector area
substantially uniform on the basis of the calculated

cumulative values of downlink communication bit rates.
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