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Specification Radi o Conmunication System Base
Station Apparatus, and Downlink Transni ssion:
Directing Characteristic Control Method Used Therefor
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 nethod used therefor and a program

therefor and, nore particul X to a reduction in
interference between t¥§F % radio

b d Di
TV UL TR e RS, ne
%#gﬁ? aﬁgﬁg%gE%ﬁZ%Qr%%tlggb ﬁ%%?ig%l Sc®ntrol

racteriz
|nterference betmee&e%ﬂggu%% @t@ﬂéﬂg@ﬂp nals is
reduced by assigning codes wth orthogonallty to the
respective conmunication termnals and nultiplying
comuni cation 20 signals by the codes. On the other
headnnheaentigphi | € comuni cati on systenms have been
standardi zed to support not only speech contmuni cati on
but al so datThe @omEE@HitCahiventdbrnpacketrssand thealilke.
In a nobile conmmunication system based on the CDVA
schamanipawebnpers2mbi & basebetiehdpeaspgabytubangi ng
the spreading ratio (= chip rate after spreading/bit
r doenbehér srgpenadengh direahingt hbgoaaresddeitncontrol
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 communicationESystem based on a
CDMA {(Code Division Multiple Access) scheme.
Background Art

A radio communication system based on the CDMA

scheme 1s 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. On the other hand, recent mobile
- communication systems have been standardized to support
not only speech communication but also data
communication of packets and the like. 1In a mcbile
communication system based on the CDMA scheme, power per

bit can be increased by changing the spreading ratic (=

'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 ratio and perform ng code nultipl exing
with respect to conmunication termnals 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 conprises a base station contro

| , b band [
PhhS COPRGITRCELo g cRFE Eo38500 3T HRgapsing the
/
SEBFron Bontrroue dof SoEamndcredty s il EEnEi tuts

gggggang o4 &Qﬁm@ﬁ%éaﬁ&éﬁ'QErﬂEﬂéigtHﬁléhngkgd'”9 the

processing unit

té@ﬁ@ﬂ%i&é@ﬂééeﬁftﬂ'QQcHnb£ﬁe§1a£°a3ﬂlg§89 sopskhtuent

ement s (hot shown) which perfornms speech and data

processing agdshhen! ikekrigxcept shobdkbB@ive antenna base
transm ssi on/reception antennas 41 to 4n, and has a

f gpgtion @épaﬁéﬁuéaﬂhnghéﬁhboﬁeC@ﬁﬁﬁéhﬁﬁbhﬁnlﬁcbile
station apparatus (not shown) for communi cation of 20
comtmoh 1 omol tor spgt dat acomhiesbasebhade psbeessnngoonhidl
8 1is connected to the transm ssion/reception antennas
4dnit ol Anbadeloamyth pheceadiogt vahtn$tt fagieecei vi ng
units 31 to 3n, and has a function of perform ng
chrodsnit bioglserayvand deibdi A§ BPodRssERg f or

communi cation 25 data transmtted/received to/fron1a
CoRARFIEST L OR TEeeRT Aan ?ﬂB?ngﬁ%mﬂ} Fﬁr%ﬁgh the base

trans SSi on/ receptl] on
statyén conérof gnit 1 is connected to the constituent

elements of the base station apparatus (including the
baseband processing unit 8, the radio
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 tc 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 communication
data transmitted/received to/from a communication
terminal (not shown) through the transmission/reception

antennas 41 to 4n. That is, the baseband processing
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antennas 41 to 4n. That is, the baseband processing 2
unit 8 conprises an encodi ng processing unit 81 which
performs encodi ng conputation for transm ssion data, a
decodi ng processing unit 82 which perfornms decodi ng
conmputation for reception data, and an anplitude/ phase
5 control unit 83 which perfornms anplitude/ phase
conmput ation for conmuni cation data for directivity

~control on the adaptive antennas. Each of the radio

twahgnﬁtﬁpm@r%é%%u@Pn@naﬁﬁ%ggsﬂr?%e%%lm% ehhett edicgh
carresp ondlg one of the.trapnsm ssion/recepti
aﬂ%ﬁﬂﬁ@slénﬁ‘i 29 aomRut R LoR ?%CW%SW% DeftFay @
ta fromthe baseband, uni ta in
CRREoUiRE bPPennants BanE BRE B nft ot MoCedide,
acofONLEERONIEDy O0EOF 5 wedglagnsmsgﬁnélggffeaagyphase

nas a functlion of con

S&QH@Loi”gLEE é? wﬁﬁ#ﬂ %éEEHEHSVa &&Pﬁﬂggefron‘a

corresponail ng one transm receptl on

a@&ﬁﬁﬁ§§tf4nt90?”cbﬁﬁ@n§ca§i9ﬂa&at9 f@? @ﬁ§@@@5919 d
outputting it to the baseband processing unit 8. th

r 88at dol Och h@h@b@&@%@ﬂa@t AMEedNh ENNAEDEASEO T Zﬂhét 24408
apparatus, studi es have been nade on an arrangenent

i brahbebt t hegdowndi vkndi nettsngl cbalmaciercsthestadeto a
controlled in accordance with the wuplink

coomuaspabdbng eonerof atee ot rapseps $ bon fowespoiont Artennas
downlink error rate or the like reported froma 25
céhmbai éat fod ke ng nding¢eign, of \woDMA Vobg | @ata from the

baseband processing unit 8 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
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'recéption 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 ssi on Schene", edited by Keiji Tachi kawa, 3

Mar uzen, 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

t he CDMA schene has been proposed (see,

JM@aﬁégérpﬁv@ﬁt2EauaOQ%enpr 20028 AGQ?@H ﬁﬁdlslong a
. According to this_nethod, after a

d@@b?@%d?ﬁglﬂﬁFPVaegpF%56§f§ﬁeHEP|ﬁRaréﬁéﬁﬁéFtlcs from a

{ead ectr n onla nmobi.l e st at
(BLRRLRPRSEr o LeEr APRSF) EoA PRARS Ay CRFY FOaf Low-speed
ection .esti at. 89 neans esélnate t he dlrgctlon of

thﬁaﬁ%%%F%logtﬁPuon aRd a% FREFONGUSITEFEALMT EsPoRt 01

IVI ransm sSsi on

POYCL AGFbEITL BB, EETen 02 L 8RS LEORSL aken U

1?r5#3§§H1§§é@n gpged ggb%ﬁ@b@'Pgtgﬁﬁnﬁaﬁeﬁobéﬁ mobi | e

A'side-| | evel setting neans determ nes a

sige-bobe-bagehosuppressiop, vaiye with pespegtnyotd this
main |obe fromthe data transm ssion speed ratio or

- Spe€hRdd, speekrum sakpochei ngetinhtghespeeddsr ansabishin

and 20 Iom#speed transm ssion, and a null setting
nehasnesuppresdespenteuhes tgoelnéaomt hemnhiihel shetidn
transm ssion directivity pattern form ng neans then '
détenmiinesahionahsmnisiadh, pat redne vava gonveali dhagction
radi o comuni cati on system
estimating means estimates the directicn of the mobile
station, and an individual transmissiocn power
determining means determines transmission power from the
data transmission speed determined by a data
transmission speed determining means for the mobile
station. A side-lobe level setting means determines a
side-lobe 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 iobe. A
transmission directivity pattern forming means then
determines 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
communi cation, the propagation conditions between a
base station and a conmuni cation term nal always
change, and 4 hence it is difficult to stably

mai ntai n perfect orthogonality between conmunication
channels. In practice, this often causes interference
i'n conmuni cation with other conmunication termnals.
In a 5 radio comunication system based on the CDVA
sbRere, 1t ér idfacuak tﬁcﬁé&ééﬁd@é#@5§éniHeFEQCt
comruni catiQqn capacity of the systemis greatly
|ﬁFFG€H@@&lB§Yh€®t§§€H CPRPERf-ERERCE Fgaﬁéaééed IPn
additiqn, in %onventlona radi.o communi cati on
sF§9§ﬁﬁCFhet§6Fe§5 g féuPSF|6n8Fr5PFﬁ8§8néP codes is

chan ed.in.,accord the hit rate at mhl h
P&gﬁtlﬁn glgerPgﬁﬁedcommﬁanﬁt Onrgg |ng ?afloIn a

OEaﬁlgo u%@%%%qoheE%E Bg%gﬁ oi tﬂge%?gggggheme,

connunlca Lon at a it rate Is
g@?b%b%%deaﬁuﬁthhgébVQecE@aE@e i Lo theN¥eAhlRPakt ion

i 0 communi cation system therefore, the 1influence

(bﬁ achernenge)nef s9BecmONBURKEatINihenkABkd Wit RoR such
hi gh comfuni cation bit rate on the systemis higher

t hanetfatredicea ilsowegpeed . spgachdtgrivhal inAsha

resul t, when comunication terminals with high 20
cepmuBhtdbnan retiivatesmoohcentpat eyshenpetheeapteading
a sector), the capacity in the area may reach its
uppé&io bﬁnpatabgn@a@hcpﬁesnmﬁbehaogedomnuﬁpcard@nce with

termnals in the area | ooks small. This praoblem
cihBobibe ragevag which communication is performed, and

the spreading ratio of a communication terminal which is
performing communication at a higher bit rate is
decreased to perform code multiplexing. In the
conventional radio communication system, therefore, the
influence (interference) of one communication terminal
with a high communication bit rate on the system is
higher than that of a low-speed speech terminal. As a
result, when communication terminals with high
communication bit fates concentrate on one area (e.g., a
sector), 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

It is an object of the present invention 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 It is an object of the
present invention to provide a radio conmunication
system a base station 5 apparatus, a downlink
transm ssion directing characteristic control nethod
used therefor, and a programtherefor which can solve
t he above probl ens and nininize the i nfluence of

downlink interference bé 5 hig ni cation-rate
téPHﬁﬁéF%S natﬂ%w§éh%k EFBleSFHOB éFe?BlBShleve t he

¥§a€§%§%@+a§§8§ oL opeeatimane FE‘BE JErerid 2
"Eé'r%%n? refos dhithetan BB ot Teatiahy ROBTEAS ana
8EHEH&98t£RQ Rﬁ%gﬁ?ﬁéem@kCEO?ﬁ%EHﬁn§ntéggé9ence bxln

conmmuni catiron w e base s I on apparatus

ah§gﬁvh85m9599a9£o£h§a9989e§hﬁha99 ﬂﬁp@ﬁét§§metE@ctor

stati1on apparatus conprising nmeans for

cal cul ati ngrnaceuawl abi venvakdetak dewdbki Bkiject,
communi cation bit rates 15 for each of a plurallty of

sgeterdangasof ohaegdrbyendi vhdengiancetheradigsaprogitibe a
service area of the base station apparatus, and

coatiiol comansitatiperépsnengcanpeai stont aobase asatbon
make downl i nk communi cation bit rates per sector area
sabptaatial hgvimgf arheonashehbasi dipgckOvihg can be

cal cul ated cumul ative val ues of downli nk .
cepntnpidefonandt ar gpEBunigabgent Ferninedordifh perfpens.

present
radio communication with the base station apparatus

within a service area of the base station apparatus, the
base station apparatus comprising means for 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 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 addition, according to the present
invention, there is provided a base station apparatus
comprising antennas whose directivity can be controlled,
and means for calculating a cumulative wvalue of downlink
communication bit rates for each of a plurality of

sector areas formed by dividing a cell indicating the
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invention, there is provided a base station apparatus
conprising antennas whose directivity can be

controlled, 25 and neans for calculating a cumulative
val ue of downlink comunication 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
control so as to make downlink conmmunication bit
rageéiperaseat of Bpealasdsthatian| §PPUR FifF m dndt fantrol
basis of the c§%cu[ated cunulatin val ues_5 of

dBFRRF nkOEORREAPERE BN BFE TAREEC! BRUrifetdgfeke downlink
di t he, t i tjion, th ' i ded
ERRAP IR PSP SERER BFF etrhar chiractwrsetrEratts
{ | th f b t i .
RbFRe ThoshePrale: S rsrEaft BT EPRE PR dftVBSvetues

“@?rS%QnﬁTSkbééﬁméﬁﬁé'QEoﬂpB§£a£E§e conprises the step
of “cal cu

ating a cunul ative value o downl i nk

communi cat i @ Bhbrfdtes hekoeathgotoarhbupabibye of
sector areas fornmed by dividing a cell indicating the

SefybgeidhgatRbréhesbpsevsiiadli ONdaPRBLak Usraddi § 8eon
step 15 of performng area control so as to nake

devwnt bbkngoonuphcakt Oatbit contesl peetisedt Dor as eldase
substantially uniformon the basis of the cal cul ated
cshut Adhveppakaess béviouninhéncasnmundsatdonebitvity can
rates. Moreover, according to the present invention,

20et hentrpsledovidedean ptbgr baft o tat downdppikratus
transm ssion directing characteristic control nethod
fepmprpsga the step ofcalculating 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 the step
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.

Moreover, according to the present invention,
there is provided 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
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 cunul ative val ue
of downlink 25 comuni cation bit rates for each of a
plurality of sector areas forned by dividing a cel
indicating the service area of the base station
apparatus, and a - 7 process of perform ng area
control so _as tao make downlink copmunication b|t
r§F8§eEér0§e€?6ﬁ°§PéHg §EB§t8ﬁPF5Pﬂy58n?FoFﬁwﬁﬁ Ehe
g3|s of .the calculﬁted tive value%8of downl i nk

ﬁﬁﬂﬁ%EﬁtF8ﬁmBP€CP {88, b% BFF PSDBSEr PREFBR Bf 2

aﬁp§%géﬂéﬁ€9%# gnﬁggégéﬁﬁﬁF%%a%é%i%i?%“%ﬁgc%QSCHéaF%d

umﬁﬁ???bEnglﬁ E% §5Sﬁ$EBFLB¥$ﬂEE8€atEOQ b§t|§?@es.

ShOMAng 5t ransmtting operatron o

tP§1Q§Sﬁe§E§EFQEoﬁPB§rBEH§1ﬁg§°rd!ng to an enbodi ment

he present 1nvention 3is a flowhart

~showi ng direqly.ng ighar 8abekl siibgaanitheliby 2Re

anpl i tude/ phase control wunit in"Fig. 1; 15 Fig. 4 is
aakkangbaehtsbewanpakbestgeebMi Afpa®petat heBovhihfeto an

base station apparatus according to an enbodi nent of
t bebpdésent biivehei paeskny. ibvestaoschematic vi ew

showing the initial state of a cell supported by the
base stati ofigppardtus f20wabeotdishgwioganhenbodnsmitting
of the present invention,

operation of the base station apparatus according to an
embodiment of the present invention;

Fig. 3 is a flowchart showing directing
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 according 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 flowcharxt showing directing

characteristic control accerding to another embodiment

of the present invention; and
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Fig. 6 is a schematic view showing the state of a
cell after control is perforned 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 according to another enbodi nent
of the present invention; and 8 Fig. 8 is a block

di agram showi ng the arrangenent of a conventiona

base station apparatus. Best Mde for Carrying CQut
the | nventi diH9Fhé éfbedivdents ddRIRE Fhesdngd thfent i on

W Ill 5 be described next with reference to the

aBEEAPIRYFPRG ©dr awFRg¥SNELgnal Pess§ BEBERCR agPARFTLUS-
showi ng the arrangenent of a base station apparatus
ABE8FAMAGSL §0EnCAaRBORANERE GRSt RBVEPESBAt | nvent i on.
Referring t .t he bas%t% atiqn a Qghatus

Fig. .1, . .
accor di ng t%th%mﬂ9Q&%&&%sn€ P& sehEs dfrention will

ent

i pyention.is .an apt iye n S t at.| .
BEankERR kRt eRE RLLNC o ROLENNR BOOERS) ALbBbanying

S ; nd e patticu , i pgation
ség%g%}lggi'ng@ﬁé %Dk/k %C%g%aé 3?@62%& %/Llloﬁlgp eel,&%cess)
sgheaByeARAt 8rdgsbgRedstatPBhf apphiatdewakitbkding to an
transm ssion directing characteristic control in

‘agsBhEaneRtWolrhtBeCprAEBhEAt hoBnkibnr at Referreaghto

sector (obtained by dividing a cell indicating the
Senyl.ce,arha bhsa baseishabppayratUsdercbhdiabove an
background, the base station
embodiment of the present invention is an adaptive
antenna base station apparatus which i1s used in a radio
communication system, and more particularly, a mobile
communication system using the CDMA (Code Division
Multiple Access) 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 centrol to
make a downlink communication kit rate per area as
uniform as possible in consideration of the fact that
interference in downlink communication (communicatiocn
from a 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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20 apparatus of this enbodi nent perforns area contro
to make a downlink comrunication 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
comruni cati on system based on the CDVA schene

i nfluences the systemcapacity. In this case, the
above area indicates a service area obtained by
dithigi dgvaded| pervyighi srapvivded BerypEerareatdi #% de
referred to as a sector area. The base station
appatatusraeeording to an enbodi ment of the present

i nvention coggr'ses a_base 5 station contrgL un%t 1h
a baseband E C §§?n§t§ﬁﬂPn2§pP§§P6us according to a

Ltting/ Vi ' 31 3n d.
AR PR ECEEL bR Lok Sofofiate o, heoeo
Fig..1, th ti I i1 h
"By lpg! BEaBUBRCLotL SO LOUEDA,S UL S5 e 2

gg?aﬁbtHEHBs&Qt@EHH?P&éeEGiH?eﬁHEEEQBih€oe§99déﬂgnt,

is shown as an™ exanple for explanation. The base

Skégheﬁiggmbﬁ?keag%&iéni§n§@ﬁﬁ§§t@@ tb0ahhe Referring to
constituent elenments of the base station apparatus

(FRgl udi nghthguhpsebandcpheeesabng UDkieRist MEtASthe same
radio transmtting/receiving units 31 to 3n, and

coasin Huent netemeahsafinoheshevayywhigbepeof ocossspeeeht

and data processing and the |ike) except for the

t eArEANSSi On/ egeepting Bheeambsddmend, 4prtand Hagwa as an
example for explanation.

The base station control unit 1 is connected
to the constituent elements of the base station
apparatus (including the baseband processing unit 2, the
radio transmitting/receiving units 317to 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
statién apparatus (not shown) for communication of
control/monitoring data. The baseband processing unit 2
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 communication

data transmitted/received to/from a communication

terminal through the antennas. That is, the baseband

- 10 -
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function of interfacing with a comuni cation/host 20
station apparatus (not shown) for comrunication of
control/nmonitoring 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 performng
encodi ng 25 processi ng and decodi ng processing for

communi cation . data transmtted/receiyed to/froma
cEﬁﬁﬁﬁﬁééPGOHane?nFHQPrPﬁﬁéuaﬁ PHSOQHPSnH5§Ce?ﬁéPg|§nlt

Ei ﬁ rocessin ris
ol GpP6EE85M R BARPEL 81 qHPY ﬁé?ﬁg?ﬁi_ EheBaragsion
paggégg%kéeCﬁ @n%é%&%ﬁ%% Eg ugﬁEaZaeggggg bggforms

forms
co%??§?55°9?fﬂﬁﬁt%‘igﬂt 52 %?%%Pt%*dggﬁ'é} %E‘Si’ep“m

ORRYLALUAPO AL CORRLBLEALEOR é@t@hieﬁ pBiEBEhisVi t Y

e adaptive antennas, a corfmunication bit

f3&5199&8@?@&95énbbmgﬁtwhhéh PEEf ObMEunGORRYBICaLEAN for
rate conputation for comrunication data, 10 and a

rgeeedtngimpdeuAr2biwbhchhst ateptpregaal®nnas, a
(conput er - execut abl e prograns) for inplenenting the
peofraaesathohhbitespeet cempunihyg. ukdth26f whiiehr pdrdorms
transmtting/receiving units 31 to 3n is connected to
acononnéspbndhngatrecofpthetipansaicssooninecepiirondata,
antennas 15 41 to 4n and has_a function of converting
dand frsArPRdingazedana gPorBiShngtanre RTPATET8ata in

the radio frequency band and S nsmtt % it thrngh
a (computer- -executable programs or implefmenting t

processes in the respective units. Each of the radio
transmitting/receiving units 31 to 3n i1s connected to a
corresponding one of the transmission/reception antennas
41 to 4n and has a function of converting 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
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 2.
Fig. 2 is a flowchart showing the transmitting
operation of the base station apparatus accofding to an
embodiment of the present invention. Fig. 3 is a

flowchart showing directing characteristic control

- 11 -




10

15

20

25

correspondi ng one of the transm ssion/reception
antennas 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 showing the transmtting 25
operation of the base station apparatus according to
PP T RERA Rt tlog %rﬁrélﬂp%%%zﬁhﬁ%e@ﬁmowl FiRtt 2751

fl owchart showi ng, directing characteristic contrpl, -
1H19 pet f or k- bY +He® ahp?V TRRIEY pHESE It ISl FRinf 1V 9%
in Fig. 1. Fig 4 is a flowhart show ng the ..
FRETHTHY Bherat i Bioo > L He: PACPRE R T on Bpparatng to an
according to_an ' t. re ' | on.
TR uhHrER T orforn e PR PR el e L R EREL O o1

SErPnLRE L, LT PE o codhe gy s s

Eht of
erence to Figs. 1 to 4.

| Pk SQPMURLERE LGN WAL R 1O Beséransmied rédfomnce
the base station apparatus to a conmunication 10

tes i@, (Tobb! £, station) (not shown) is input froma
host station apparatus to the base station apparatus.
The communi cawvhbhn#atammoptitatiom tiheahost bst atanamitted
apparatus is received by the base station control unit
Ifrémstepe Sdasa Fgti@) apwhrstis ansfarceuntol cdipion
baseband 15 processing unit 2. In the baseband
prevessdhg(mebile, stahiorhcbdehosppweksss npnrint t fpam a
converts the ,
host station apparatus to the base station apparatus.
The communication data input from the host station
apparatus is received by the base station control unit 1
(step S1 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 83 in Fig. 2), 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
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conmuni cation data into data in a radio interface
format, and perforns encodi ng processi ng such as error
correction (step S2 in Fig. 2). The anplitude and
phase 20 conponent of the encoded communi cati on data
are controlled by the anplitude/ phase control unit 23
such that desired directivity is formed when the data
is transmtted fromthe transnission/reception
antennas 41 to 4n. (step S3 in Fi t her eby
genREAPLNYNRE ?3ah§nﬁ§§Foﬁ°d5@8 Fégl@ach of the
transm ssi on/reception antennas 41 to 4n (ste
FF5anzwltthe96aﬁﬁaevaasauﬂiBﬁ1@EetanaplF@&Bﬁﬁﬁggle-

control . unit

LFareRPPPIRiTPetel ChRgtaRnEel 85100/ SRCrRLEE: pUbFynas 41

A% TR IReRTap 4 Fibr g o) oneara o 5

, / 3
t%%”ﬁ@%&%%?%g??&% Xb?ﬁggﬂb%ﬁs 3 t903@npgéﬁ959@aﬁaequency

hVersi on € ra i 0 frequency

rBEhG?rQEQH' % PHe Ehh&@rEEQquéﬂEb'E gati epgignd the

step in Fig . The resultanf data is

thansThtlied, fEthekmﬁgtra§§Mh§§baeAbﬁceahuoehannsm@a$step
41 to 4n (step S7in [ . The conmmuni cati on

bst iﬂtglgongwtlnghénrésaﬂtaﬁﬁﬁﬁatas1Bheréuﬁmhatedefrom
bit rate of downlink conmunication data, at which the
bake strahbmbsstéonvuacepteésnwahhehhescdimini éati(ehep S7 in
termnal, and 15 totalizes the conputed data for each
s@ttor2area (step

The communication bit rate computing unit 24
computes the cumulative bit rate of downlink
communication data, at which the base station
communicates with the communicaticn terminal, and
totalizes the computed data for each sector area (step
S11 in Fig. 3). The amplitude/phase control unit 23
checks whether or net the cumulative bit rate for each
sector area which is reported from the communication bit
rate computing unit 24 is higher than a ﬁreset first
threshold (step S$12 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 513 in Fig. 3). When
the cumulative bit rate becomes higher than the preset

first threshold, the amplitude/phase control unit 23
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S11 in Fig. 3). The anplitude/ phase control unit 23
checks whether or not the cunulative bit rate for each
sector area which is reported fromthe conmuni cati on
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
threshold,. the anplitude/phase control unit 23
performs directing characteristic control so as to
neheowst Wbehhea eangetothet femedrtespohdt ngatecfer each
area to a range smaller than a 25 preset standard area
r 8AGECEsBERaSTRiFR EPgreBpriofefronnkheuroiapnyeahien bit
rate becones  hi gher than,thf ﬁreseg first thresholdd

t ReC&nBPIPHENBhEBEC coft 18I OHPE 532D 33PTRAREKSSCOD

SbBEarralaa tarPEncH FHpBt Poal r om EhE"CorHOR CRHTBrPc

SEEBfaC o ARRhob-fs b s5noh] EREba AT Bpdeset

. . . ! fth o B
Tt i e R o

PEREQLEB Pl LEE! BNt EHRT 86T RE HEhI EnEOREES! rhRg¥i deNthe
the area range of the corresponding sector area to a

rapgeckabg8inhaBctbe astandard a2nfger 8agget stepn Sihe
in Fig. 3). Assune that 10 in this case, the "standard

ageanHargearear respendsngpt 015t he widt h3pf aAseaherthat
area indicates a sector area region when the
canmihiieather, bther 4sesnidartihereresprgel veoseespending to
areas are equal to each other. In contrast, when radio
waheswidnh Pfom gector area indicates a sector area
region when the communication bit rates in the
respective sector areas are equal to each other.

In contrast, when radio waves sent 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
transmitting/receiving units 31 to 3n corresponding to
the transmission/reception antennas 41 to 4n (step SZ1
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 communication
data, and outputs the resultant data to the baseband
processing unit 2 (step S22 in Fig. 4). In the baseband

processing unit 2, the decoding processing unit 22
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15 communi cation term nal are received by the

transm ssion/ recepti on antennas 41 to 4n, uplink
conmuni cation data fromthe conmuni cation termna
which is received by the base station is sent to the
radio transmtting/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

| BREABKFBE aﬁﬁPFfF@éﬁ?@ﬁloﬁaﬂréceééﬁﬁﬁulQPPBﬁrSlon from
filtering, frequency conversion to

bas
tﬁ@elFﬁglpanFﬁéféﬁﬁlﬁ?r@aﬁnﬁﬁléaPF@EeEGHgéggangﬁB
Bt LHhy G 11 03,18, 0 Bt e,
r° essggg yn %he dg ngggsﬁr%ce%ﬁ'”ge%”i%a%% data
: grh rrf;derrgr C())I’reC I On processi ng, conversi
| r e |
pratE it Bl o

CE@HHEbﬁaEhEE datatepSken §83Fh?6 : 4koté”@hat in the

transmts the resultant data 5 e host station

appaeskHa bBb@éQBlhBeuE§§e2$t@héﬁnanCQﬁE&ﬁk wBbkption
(step S24 1n Fig. 4). Note that in the baseband

'p%@gﬁailﬂgomntheZrawhentaanumhtﬁkng¢eeaénomng3ugmab 31 to

fromthe radio transmtting/receiving units 31 to 3n

I 8nt asbeor beereedivebe shgnaligonah benpbecpssedsbgdt hg the
10 decodi ng processing unit 22 through the

anpkptidde/ phasessdogt poltud?t tRBoughi hhehampassugde/phase

downlink signal. In either case, no limtations are
i RpDSE@LoHNAL PRansniasthA paff PgrauEPWﬁ%lﬁgtélgPﬁl in

particul ar,
either case, no limitations are imposed on a

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 cf 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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because no influence is inposed on the gist of this 15
enbodinment. Fig. 5is 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

i RearhnceentBerated fsnehangadosyet heabher IPREFIAUS
apparatus according to an enbodi nent of the eresent

| AVEREROROWE Pl ADSCBROHLSERE bRH WhE HPFEPERENCBVERC FPYs. A
5 and 6. ,Fi.g. 5 sche i call sgoms g e area gLn{tial
SRare) Cssnutalenys CRLLbSGETLEaTIBh hBRabarascEatiof
accor di to this.enbodinent.. -.15 . Refe c al
SaB@ﬁﬁ?Egsaaﬁggﬁa§Pgtggnaﬁp%%P%?ﬁ%engcggr%ﬁ%gsfgggﬁ{

epbodi pent of _fh sent i nyent j 6 :
CIBPEATEn Ll SRR, L TR0 Y, B Conens
agggrg&gg agccording to an enbodi ment of the present 5

i nvéntion, and areas 61 to 63 indicate sector areas in

the area 6. rht jisS ng@t cBse@Rtibal thhat thie sae0a 661iks
conprised of the three sector areas 61 to 63.

R@BﬁngB@d be Ehe. threassacsbat ervber eintbhe3t ot RéSenfing
downl i nk 10 conmuni cation bit rates in the respective
Se6t Pigar Basas6d t0a63 aherefnatheéotenshsovhedogalink
state before downlink directing characteristics are
dyommiinabkyion bit rates in the respective sector areas
61 to 63 are equal to each other (a state before
downlink directing characteristics are dynamically
controlled), a state wherein the three sector areas 61
to 63 are equal to each other is assumed. Fig. 6 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)
is 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 tQ 63.

- 16 -




10

15

20

25

controlled), a state wherein the three sector areas 61

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

15 a state wherein comunication 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 conmuni cation (e.g., speech

communi cation) is present in the sector area 61,

communi cation 20 termnals 71 and 72 which are,

p&sf 6r wieRy Lk gRNbPLIPYEe 1 Sc oRFAANESY | WA1CE. §ndigpies that
broadcastlng are present in the sector._ ar

2, .and
a tasniahiccati Shet SPFERAI 2782 Whi W e§epEP?osﬁ9ﬁ—bl%Drate
h-hi t - t
N edTggals T %%%%F@%%%@& s Shei BioBEet arBe
t t 24 of th
caPR arastBhectiell arioe Sondrone Q@%&ﬁ%ﬁ??% Lok ge,

r%%?ﬁ%n%ltﬁ% i%cgges%5%§51§1th% Q3cohf hAgh@sEeSHhH the

an output i's obt which indicates th he rate
'Qa%%el%e%%%rs%%%%rG%r%Qh%ﬁe (PeRi gh=bibyratie-rate

termnals 71 and 72 are present) is the highest, the

r gk@miRaling 0SeGt Rhredad ) 63 s( Wher entike highebtt - r @hesS
termnal 73 is present) is the second highest, and the

raguilt tike isgQkorcarka Ghpluwhede /bhaskowobtkolatimit 23
terminal 70 is present) is the third highest. This

r esulthel daisepand prokesaipki tndé/ ghagbicbninokuwnit 23
of the baseband processing unit 2, which in turn 10

p efcdiorsisdidigetcitigac hhRaeCERIrsSitd cc 6ANESPLsgBRNt kgt the

the area range of the sector area 62 in which the
c@Fgleattiayee oI the sector area 62 in which the cumulative

bit rate is the highest is narrowed to the smallest
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 ﬁethods are conceivable as a method of
calculating cumulative bit rates (instantaneous values
or statistics), and a method of controlling directing
characteristics from the cumulative bit rate in each
sector area (a method of calculating the inverse ratio
of a bit rate, a method of calculating a difference, and
the like). In 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 computed for each sector area,

and the downlink directing characteristic is controlled
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bit rate is the highest is narrowed to the small est
range, the range of the sector area 63 is narrowed to
the second smal | est range, and the range of the sector
15 area 61 is narrowed to the third smallest range.
Various kinds of nethods are conceivable as a nethod

of calculating cunulative bit rates (instantaneous
values or statistics), and a nethod of controlling
directing characteristics fromthe cunul ative bit
rameacﬂoe@@hCQOWsEBtbhea@@%PPEaﬁ%Phoée@ﬁleaI@u$%¥¥%@ the
the inverse ratio of a bit rate, a method of

careal BeReY afdefrerbpEearandint Weirhkehe ¢pmpppication

case, however, these t hods are. not
bRbaUERLE hes RAYE- no ﬁfanmﬁﬁean%t.B@Faéﬁiest%nre?%ee the

T S e
icati it f h

et R R B R S o Degia

Cﬁféﬁ %ﬁﬂunlcézlohergfgoﬁQ?ﬂEﬁaf%tEntgﬁecggﬂgt§éb98r

res O narrow t area range o sector area In

whi-ch the cormupicattan Bhtahateibs, highenTHi smpBiesent,
it possible to reduce the area range i nfluenced by

| gl gebenenseringecrboteretNetid tohtyenceanfobéoashé nko
i nterference by high-comunication-rate termnals in

t Bgusaiee sebkocumal #8i candbenbinkntzetduni cattdn tbbn, rates
in this enbodinent, since directing characteristic

cont tb¢é caspbetiivaeseotorqaabaze vheligthohativethe number
downl i nk communi cation bit rates 10 in the respective
seft opmmppasatyani herohsala vhéchufberbe accommodated in

the cell which the base station apparatus services can
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 information (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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of conmmuni cation term nals which can be accombdat ed

“in the cell which the base station apparatus services

can be snoothed. 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) from a
communi cation termnal. Therefore, this enbodi nent can
be i npl ement ed i ndependently of the function of a
cofmuhecrteeanteinvaatlonovwEly. bg desaribedcnath
showi ng directing characteristic control according to
anetREENEAbEE| FeAE- &f LPhé-present invention. Since
the arrangenent of a base station apparatus accord%ag
e

to another énfSCATEAC2tSP Y Rd tpra&éntOorRyErT oS
TR
CBREPSRSSEEaPEl ABCPo BhotREF " oRbBAr FeRt h 18h GPTpRgcates
FraShh POHGhLeasky rOEnIRSEL; AR FRLLIEELTERONE, 1

24, n090PYL eSSt hergurudl abi Ve Bht sEat 60k rdQWRLEBK 831 in

conmuni cation data, at which a base station

Ceguni¢at ean WiphidueenpHALsatbRAr&Er dhnel 23apdlculates
totalizes the cunulative bit rates for each sector

arga fstepsS3% tRe Euguld}rivAnpbavptatedeiphase eespeotive

unit 23 calculates the ratios of the cunul ative bit

r atesornatbhesr espectedefrom the communication bit rate
computing unit 24 (step 832 in Fig. 7). When the ratios
of the cumulative bit rates are calculated, the
amplitude/phase control unit 23 performs directing
characteristic contrcl 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 S$33 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
séctor areas. This makes it 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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10 sector areas reported fromthe comrunication bit
rate conputing unit 24 (step S32 in Fig. 7). Wen the
ratios of the cumulative bit rates are cal cul at ed,
the anplitude/ phase control unit 23 perforns
directing characteristic control so as to nmake the
rati os of the 15 area ranges of the respective sector
areas inversely proportional to the ratios of the
cumul ative bit rates in the respective sector areas
(step S33 i AsFihgs Peen depkird besbedorent aceogdiiidatiovéhe
downlink communi cation bit rate is conputed for each
- sebpue am@adlmzotanaeaéWﬁpnaktaﬁré@@ﬁﬁgaéﬁapa@m§PFsﬁPé
. control is perforned to nake the atlos E
r8ﬁ§é§téPntﬁéke?e§5e895§éb gctBr© F@é§ @e? $F§

ti onal th t f, th
AL BOT A e P8 BBELPERC oS8 OPVATARY LrhrelRRREES: P

p ble to mnimze 25 i.ntluence,of i
Riabrepente Tty bRz eo i Eatra: g, £ e??‘n”’%a EKFRI
the sane sector area wthout generating a gap between
the sector areas. - 19 As has been descri bed above,
according to the above enbodi nent, realizing the
above arrangenent and operation nmakes it possible to
obtain the effect of mnimzing the influence of
downlink interference by 5 hi gh-comrunication-rate
termnals in the sane sector. 20 CL Al MS1 A
radi o communi cati on system conprising a
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2 base station apparatus having ant ennas whose
directivity 3 can be controlled, and a communi cation
term nal which 4 perfornms radi o communi cation with
said base station 5 apparatus within a service area
of said base station 6 apparatus, characterized in
that 7 said base station apparatus conprises 8 neans
for calculating a cunmul ative value of 9 downli nk
communi cation bit rates for each of a plurality 10 of
sector areas formed by dfVidingt Tell indicating the
11 service area of said base station apparatus, and,6 12
control neands férrﬁgﬁpoFﬁﬂﬁﬁn&FéélQBn?VEFe@oCOTEIé§lP8 a
ke downl i nk connunhcatbon bi t tes

P egesabat ANt SPPYLARRRoPATSRT! ABCHRSAS BROPRT EeCtivity
nggrpaﬁggggrg;hsg'ygalg'g%gmﬁan98MQ£aHk SQITHD} C3hi oA

onmmunt catl on s

a%g? g Egdlé Hh}Caghgﬁaﬁﬁgﬁ'éggd'ﬂagga§t§@ign

nmeans orns ownl I nk transm ssion

%5EQEEQQSCQ§E39595'§ék91cé geBLT 9k 9Ri4hEapLULBht i Y¥n

ntennas so as to adj ust/control area ranges of

t BgpRkHERL] t ¥hataEEEERLcE @heaRaPn the basis of the
cunul ati ve val ues of downlink 7 conmmunication bit

rates. 3. Askadi pagcengraicdahi eppayates aeeptdseg to 2
claim2, characterized in that said control neans 3
performnms thecdownlfiomk celandmitisigon dumedbicnge va2be 4f
characteristic control so as to narrow the area range
oflownlink communication bit rates for each of a plurality
of sector areas formed by dividing a cell indicating the
service area of said 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.

2. A radio communication system according to
claim 1, 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.

3. A radio communication system according to

claim 2, characterized in that said control means

performs the downlink transmission directing
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5 the sector area to a range snmaller than a preset 6
standard area range when the cunul ative value of 7
downl i nk communi cation bit rate is high. 4. Aradio
conmuni cati on system according to 2 claim 2,
characterized in that said control means 3 perforns
the downlink transm ssion directing 4 characteristic
control so as to widen the area range of 5 the sector
area to a range larger_than the preset 6 standard area
r ehgeawhenl § hiC capRif B+ vEC vaP uBC oRATYOHolRR | ked range of
communi cation bit rate is | ow f A-E di o
CERFUAPERPT ORT 8 sEen? aEEPBI ABRL b 2ERrR 7y Breset

h i zed i h id I 3 f
CRESBORRF 77 1RO SUROR i PoCER N 5 LRal BEPer Tt | ¢

control 50-a5, 0 TRKE,A LaLip. ol 1De,acga 5 ranges of

r-areas rnversely proportionaf fo a 6 ratio

of the Cunug@tixergakueéoakuﬂqwak&e% %9§%Eﬁi§@EBQBigé to

bit rates. 6. A base station apparatus characterize

b¥la§m0?9p5B§£QSte§ianeﬂﬂa§h§@0§§igi&Sﬁ%k&ltmegﬁg be
controlled; 4 means for calculating a cunul ative

vakveo ohs StHeVAbinki gRMAYah 6@t EORNohI Eitatesnfor each
of a plurality 6 of sector areas forned by dividing a

cehhrabdeeabthg tbrtrdlseovisetareadeh the base range of
station apparatus; and 8 control means for perform ng
atka sentopl asea Boas tangekdadgen! th&ancohaupreaeton
bit rates per sector - 22
standard area range when the cumulative value of
downlink communication bit rate is low.

5. A radio communication system according to
claim 2, characterized in that said control mean;
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 of 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 contrcl so

as to make downlink communication bit rates per sector
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10 area substantially uniformon the basis of the 11
cal cul ated cunul ative val ues of downlink conmruni cation
12 bit rates. 7. A base station apparatus according to
2 claim6, characterized in that said control neans 3
perfornms downlink transm ssion directing
characteristic 4 control on the plurality of antennas
so as to 5 adjust/control area ranges of the plurality
of sector 6 areas on the basis of the cumul ative
vakraessubstenbiahky Engdamunboathenbasisrafetheg. A
base station apparatus according to 2 claim?7,

0

chalaoietpdeguiil e havesHprduesneF ofowpahRK 3CpBR B Rt 1on

the downlink transm ssion directing 4 characteristic
cbitrsPt88-as to narrow the area range of 5 the

t 1 h ,
gfznzgr 0 oran B ERAE RIS anina B E2fhdipe o
L i ti, bi. t { i s.hiagh. .- A
Ui o RPPREELL BBt EFRE LELfl PhsPor Mbane
char 8&%f!é§9 B that - sald g?@hrahrggaﬂﬁ 3cRSEEQLOB i stic
tﬁe 1 ovvnF|n Pransm SSI Oon alrectlng (o gracterlstlc

0885595188na§h50Fm599mi£ €oRl 8AtLANGS 86 a3 tHe sector
area to a range targer than the preset 6 standard area

rgRgeswheBntheicupubathMgenabeetplk pTud@WIt{NKE sector
conmruni cation bit rate is low 10. A base station

appakat s apeording b6 tRectamtldticbavattuesi aéddownlink
that said control nmeans 3 perforns the downlink
t cansohsshohodi bétt rages.

8. A base station apparatus according to
claim 7, characterized in that said control means
performs the downlink transmission directing
characteristic control so as to narrow the area range of
the sector area to a range smaller than a preset
standard area range when the cumulative value of
downlink communication bit rate is high.

9. A base station apparatus according to
claim 7, 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.

10. A base station apparatus according to

claim 7, characterized in that said control means

performs the downlink transmission directing
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- 23 4 characteristic control so as to nmake a ratio

of the area 5 ranges of the sector areas inversely
proportional to a 6 ratio of the cumul ative val ues of
downl i nk communication 7 bit rates. 11. A base

station apparatus according to 2 claim®,

characterized in that said control neans 3 perforns
conversion to a radio interface format and 4 encodi ng
processing for error correction with respect to 5
tcaaSﬁESsrmﬁtdataOﬂbrpheS@oﬁﬂuﬁPc@@kénaté@ﬁiﬁapf the area
base station apparatus according to. 2 claim
changesepfzElei Aechat §5P§ScéﬂY?BPe%ﬁaﬁ§OBOEEFPBFﬁstO a
error correction processing_and d din processing
f6até@n9ér§h8nCFmBﬁﬁle§dV% 1pRfef a@@W? ik CO@mHP%ﬁ tion
respect to reception data fromthe communication 6
t@ﬁﬁlﬁﬁFesls A downlink transmi ssion directing 2

T S IR LB A Bl Pl o,

appar at us OSE |rec Ivity can

C%ﬁtaﬁ'%edchgygaegkggeaegn'ehgba%aédt98P9§S§ a&aﬁgon

aratu$ co the calcul'ating a

ggyke hgecxﬁbQESQBn %odgmygams CRPBURLEA! F8RmALt and
r or each a plurality 8 of sector areas

f@h&%élﬁ? ﬁka@bssng ¢ekl ekpdircabirpgcthen QisRrvespect to
area of fhe base station apparatus; and 10 the step of

perhaefiiBgianedaeantbokhgeocasmtini cidtionkeednmnnkink
comuni cation bit rates per sector area
12. A base station apparatus according to
claim 6, characterized in.that said control means
performs error correction processing and decoding
processing for conversion from a radio interface format
with respect to reception data from the communication
terminal.

13. A downlink transmission directing
characteristic control method for a base station
apparatus.having antennas whose directivity can be
controlled, characterized in that

the base station apparatus comprises

the step 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

the step of performing area control so as to

make downlink communication bit rates per sector area

substantially uniform on the basis of the calculated
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13

12 substantially uniformon the basis of the

cal culated - 24 13 cumul ative val ues of downli nk
conmuni cation bit rates. 14. A downlink transm ssion
directing 2 characteristic control nmethod according to
claim13, 3 characterized in that the step of
performng the area 4 control conprises the step of
perform ng downlink 5 transm ssion directing
characteristic control on the 6 plurality of antennas
soumslabiudj usipesnefoioanéany ramgesieatine bLtr apFe§-
of sector areas on the basis of 8 the cunulative

val ues of #8wnl PnRo¥BARDKi E4ENERLIBFLCD FAFBSE1RG. A
downlink transmi ssion directing 2 characteris

c6HﬁFéFtﬁﬁ?ﬁBaCaE@BFHPﬁngBheﬂa?ﬁF?ﬁglng EﬂaFiéggrﬂﬁed
i that th t f i th 4, I
Db isstlEpBhRartoREr LRI L0E, BLRcrt: SOTHES! ares
t Sos Hhe step i Uht

CERaEFhY ERloR i SES, LAY SERbTREbRREREnEAY] BBknI 0> 1O
05 's{n%s&Bandﬁregﬁgﬁ%mgge&gr%ﬁ\cr 859€6M68nt bge8
cunul ative val ue o (0] [N conmmuni cat 1l on It rate IS

Oplgh15 6. oA dRYBLLAK LbaBSTEESLARudLyeBhtRg12area
characteristic control nethod according to claim 14,

3rghakacher taedpinrbhatyt Be stepoef aperbkobAl BBet Basis of
area” 4 control conprises the step of performng the

dewsl takulattransailsssoprfdubealing cbamaatienicsbhchbit
control so as to 6 widen the area range of the sector
areaek0 a range

15. A downlink transmissiocn directing
characteristic control method according to claim 14,
characterized in that the step of performing the area
control comprises the step of performing the downlink
transmission directing characteristic control so as to
narrow the area range of the sector area to a range
smaller than a preset standard area range when the
cumulative value of downlink communication bit rate is
high.

16. A downlink transmission directing
characteristic control methed according to claim 14,
characterized in that the step of performing the area
control comprises the step of performing 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 bilt rate is
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7 larger than the preset standard area range when the
8 cumul ative val ue of downlink communi cation bit rate
is - 25 9 low 17. A downlink transm ssion directing
2 characteristic control nethod according to claim 14,
3 characterized in that the step of performng the
area 4 control conprises the step of performng the
downlink 5 transm ssion directing characteristic
control so as to 6 nmake a ratio of the area ranges of
t hewsector areas 7 inversely proportional to a ratio
of the cunul ative 8 values of downlink_comrunpi cation
bit rates.118. A BPURtaRkf BF2BSHLHAT PRKIFEREHTIEsi on

2 directing characteristic control t hod_for.a.ba E 3
sFaﬁraﬁtaﬁgaFa?u§°ﬂ5€Pi mehE @R naSCRA %%ng?e%%?%mté

Bk, s R R
uaLYeces, SPIDLL08s B, SO GBEDSLE AR Ene! a5y teEh,

g?k%néﬂgggﬁéhanEQStlﬁgsg ¥£§§t§£§§t?5 &QﬁtPéﬁeso as to

I'on~ appar at us, process of performng area

CQRLEOL $9:88 L8 PRKeardQ 99M€éénbe@H@UQé@@étoﬂr@aé
rates per sector area 11 substantially uniformon the

bagi;erst1yhgrepbetliohed td2acusuiatbverhal sesuditive
downl i nk communi cation bit rates. 26
values of downlink communication bit rates.

18. 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
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

i0

11

12

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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