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BASE STATI ON, MOBI LE COVMUNI CATI ON SYSTEM AND COVMUNI CATI ON METHOD CROSS
REFERENCE TO RELATED APPLI CATIONS 5 This application is based upon and
clainms the benefit of priority fromthe prior Japanese Patent Application
No. P2002-244281, filed on August 23, 2002; the entire contents of which
are incorporated herein by reference. 10 BACKGROUND OF THE | NVENTI ON 1.
Field of the I|nvent iBNSETEEARIONonMOBILENCOMMUNECATEN (Y STRLs AN 4t on, a
mobil e conmuni cation system ande oM Mgt hod. 2. Descri ption of
the Related Art 15 Conventionally, a nobile comrunication system adopts a
cellular system which covers service areas two-dinensionally by arranging

a plurality of base staligfis GRebRENLA b Withired apbLechifond n addition, the
opts I

nobi | e conmuni cati on system a a sector-cell structure that covers the
service ar®a by di vidiagapplaceeionis dasgs wnan epdorladdeotBeaRemefAting

ant ennas f or S?fgrlﬁ%gté:gr £ Q%.eb%?ﬁo%t abbAfsse! BatBEt MRPHL EcaPIBHMSAL i ON

system direc nal mreceptio transm ssion techni ques using adaptive
ant enna arr ay Pdoeergidey 8ar efadegt ed, Aigusk d&t. t2P0%5ufpeesstihe FARERREFence

power from ot jer J0Rk! 88! 3i80%oraReAIABLLYR BY! SBRB-ahLaY diversity is a
p i'on of a

techni que for "adaptive recept ase station in an uplink and
adaptive transm ssion of a base station in a downlink. In the uplink,

adapti ve gjtenna array receiV%mg%ﬁgbﬁﬁﬁVOFifﬁﬂ“¥NVEﬁ@§9N This is a techni que
n

where a base station perforns Irectional beamreception by receiving
data from nobill. eFs¢adi afistive tInvanpiiaral ity of antennas, nultiplying

appropriate vei ght syl qulhe. 900Lac (506 adclY: S9PAGl L¥Rr a0k enngen: 20

conmbi ning them For ex , a cohere aptive antenna array diversity
recepti on net botmusingtpphosysyebol and i ccorminlcaiddeds methedferred to as

dLVECt Seqrenﬁg nggrﬂﬁyiéAQﬂs@%kthghstQEQE§§ 1 (DS-CDMA) has been proposed

(for exarTse’ | OConventionally, a mobile communication system adopts a

cellular system, which covers service areas two-dimensionally

by arranging a plurality of base stations to form a plurality

of cells. 1In addition, the mobile communication system adopts

a sector-cell structure that covers the service area by dividing

20 a cell into a plurality of sectors and placing antennas for each

sector on the base stations. Inthemobile communication system,

directional beam reception/ transmission techniques using

adaptive antenna array diversity are adopted, in order to

suppress the interference power from other mobile stations.

25 Adaptive antenna array diversity is a technique for adaptive

reception of a base station in an uplink and adaptive
transmission of a base station in a downlink.

In the uplink, adaptive antenna array receive diversity

is performed. This is a technigue where a base station performs

30 directional beam reception by receiving data from mobile

stations with a plurality of antennas, multiplying appropriate

weights to the signals received by respective antennas, and

combining them. For example, a coherent adaptive antenna array

diversity reception metho_d using pilot symbols in a radio access

35 referred to as direct sequence code division multiple access



Synbol - Assi sted Deci sion--Directed Coherent Adaptive Array D versity For
DS- CDVA Mobi | e Radi o Reverse Link', S. Tanaka, M Sawahashi, and F. Adachi;
| EI CE Trans. Fundanentals, vol. 5 E80-A, pp. 2445-2454, Dec. 1997). In
addition, in the dowlink, adaptive antenna array transmt diversity is
perfornmed. For exanple, a method has been proposed as the adaptive, antenna
array transni tDEigBME)ty wher e be@nbasprspasedn pefdor me*@MPéeti onal 1hdhm
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WSDVA And Br ogdcast t W e 2 eS$e1cE rrdidOKFunaaméaRaka, Joll hara,
and M Savvahag‘hi ,gaﬁvﬁgigwreﬁvxeés?' %éaég%‘ru%"cat i ornas, pp.un2- 10, April 2002).
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a downlink channel to nobi stati | L 8h1S8CEQEvaly AbD

ant enna 311a, g et’??é“%]eec’onégggé%%? g‘glr%regéaﬁfe%nggga%ﬂg% and the third sector
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The mobile communication system reduces the interference
power from mobile stations existing in the same sector, another
sector, or another cell by adopting such adaptive antenna array
diversity. FIG. 1 is a diagram illustrating a configuration

20 of a base station 310, which performs directional beam
reception/transmissionthatadoptssuchadaptiveantennaarray
diversity. FIG. 1 shows a case where a cell is divided into
three sectors: a first sector, a second sector, and a third
sector. The base stafion 310 has a first sector array antenna

25 31la, a second sector array antenna 311b, and a third sector
array antenna 31lc for transmitting a directional beam to
respective sectors.

The base station 310 then transmits a downlink channel
to mobile stations by using the first sector array antenna 31la,

30 the second sector array antenna 311b, and the third sector array
antenna 311lc, respectively. The downlink channel includes a
dedicated channel, which transfers individual data such as
individual information data of eachmobile station, and a common
channel, which transfers common data such as control data common

35 to a plurality of mobile stations.



As shown in FIG 2A, the base station 310 transmts the dedicated channel
with a directional beam by using the array antenna 311. For exanple, the
base station 310 transnmts a beam to a nobile station 320a of a user #1 by
narrowi ng the beamso 5 as to forma transm ssion beam pattern 304a for the
user No. 1. Simlarly, the base station 310 transmts a beamto a nobile
station 320b of a udershewhyim&lCowizhg the trsamssetisnt 316 oryanspits the

transm ssi on beamAALLELAARED L0l LD;USEE1#2a1 Aedh | 89Ubting 1R array

i nterference power between e stations 320a and 320b 10 rra)é be
decreased. Meanttnng 31h. t Forcesample t thadmset $ hat bor SAROT AWaRE & PePRe
base station %Oat&ggfﬂtsst%é%%ncgmn ghannel. Htg& AR rrOMhdi S tiRrkobeam
by using the array antenna 56°as to forma commmon channel
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channel . There ‘ar hAveént 1 onal net ho or transmtting a downlink
comon channedtafiitdn Bl@boofi aivsent i#@ndly beonewiyg ddien§eeResarzdayto &REENNa

311 so as to coyer _the entjire se | tdonal t hS a
met hod where &h ARAPEHAESHRR R é%\ggér@l%drgqs%?goco}feog%tg gn#n% eﬁgrrr%r]flt% %@1%,
confi guring theeatn byrfiertenapddér Hedwieneting medide sqetiiontoidfAanand 3200
omi di recﬁii onal bg)am attern.that covers the entire sector. A second
conventiofdl MAHES %A 378t hod where omi directional beam transni ssion

is performed 25 usiMegnehlijeonin chet besantfehnansheneing acopfne chignehe
array anienna sil. L0 gdiliony, g WELRGH: has REeRoRkOROSRANDET G1enbaRe

station has an fonal antenna an irectional antenna, transmits
conmon i nf or nednirdd ixecit iamad beamn; Oby Sisgmal tBE awiany antenm@nfdilr 2 tdokal

antenna, -and £ 051 Syt hecndhLer BN RRATLHON vl BYHEDEn OB IshRWnONS,
by usi ng t he I'rectional antenna (napanese at ent al -goen No. Hei
11- 289287 15andin) Apa&nedB . Patleid aiaisdtOpemaibbe didi mpdilp3588Y LoppHweAAs ang t h
the first Convﬂbtt; %Qlalthréegggqbrbggr%ggéﬂ/e the common channel. There are
two conventional methods for transmitting a downlink common
channel with the omnidirectional beam, by using the array
antenna 311 so as to cover the entire sector. A first
20 conventional method is a method where an antenna weight for a
plurality of antenna elements configuring the array antenna 311
is determined so as to form an omnidirectional beam pattern that
covers the entire sector. A second conventional method is a
method where omnidirectio.nal beam transmission is performed
25 using only one of the antenna elements configuring the array
antenna 311.

In addition, a method has been proposed where a base
station has an omnidirectional antenna and a directiocnal
antenna, transmits common information such as a control signal

30 using the omnidirectional antenna, and transmits the
directional beam for subsequent communications, by using the
directional antenna (Japanese Patent Laid-Open No. Hel
11-289287, and Japanese Patent Laid-Open No. Heil 10-173585).

However, with the first conventional method, beam gain

35 varies depending on the angle of beam transmission, and a drop




35 varies depending on the angle of beamtransm ssion, and a drop 3 in beam
gain occurs. Therefore, saturation power of a transm ssion anplifier nust
be increased to conpensate for the drop in beamgain. In addition, with the
second conventional nethod, antenna gain becones 1/ the total nunber of the
antenna 5 el enents configuring the array antenna 311, because only one

ant enna el enenini deagedgébn tocensw.ssi Therdbdoee speeithirealiby, posienteof he
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el enent s | Acr eabaentS meefihmage thkadroay taretiesmd 811t hbecans i orelot iooral

beam by using only one of such sho 15, ant enna el enept s, ant enna inis
further” decr oabai A REPOFBY oL™ (TEth PR r 5t T PRAR of HPRE SHmheea
anmplifier nustire ither @asey dnt emn@ef s taxmfdveireldhey entrang iech @lurdd iay
result, the equipment_ scale of the base station.has increased. in hoth cases
of the first COnVal i BART MR FHEISHE 1 O S NEFD 2 COHRANE GHsmemiendd. In
addi ti on, nobidtersteat thaa it vdetidesetoapatlenmnd Thhese bacapadlidcafe
recei vi nglp directignal be%m Theref.ore, there is, the follow ng ﬁrobl,em
even wi t h the HetRodSRAEFELERadB S iRFE e PP ol dfP e PE6RAR 4t enna
and aI directi maﬁ:lpc&&i_ax;; eonehd AR hécﬁomnglrlﬁwbﬁmﬂwanﬁuﬁhgaawd thiat IroI
si gna usi ng the .gmidirection ant enna, transnmts the i rectiona
beam for subs ORI B | SIS G OERePe T AP S ah® AHETGM Ot he
case of transmaritianig aldedneat athrediagmel Sihbe thes@askas t ohidn anamsind tkhe
dedi cat ed chaq: el with 30 the di.r ctionaEIH{beam using a_ dire tionﬁl %nt gnna
on at’r'oh

regardl ess of eontuillp%l]f)efc‘:rflb%a\le e\l Theter8Pe? PHB Bhs&YE
transm t slbhe aditredcid orsllenrEem, usiantemndi r eatinondls artanmarf orde cre@setihe
mobi | e stati Orﬁ’l}e@aetfgrse,i @ﬁgps?emueraogiorne%gwéirngf %he transmission amplifier
mugst be increased in order to cover the entire sector. As a
result, the equipment scale of the base station has increased
in both cases of the f£irst conventiconal method and fthe second
20 conventional method.

In addition, mebile stations include those capable and
those incapable of receiving a directional beam. Therefore,
there is the following problem even with the methed where a base
station having an omnidirectional antenna and a directional

25 antenna transmits common information such as a control signal
using the omnidirectional antenna, and transmits the
directional bheam for subsequent communications wusing the
directional antenna. 1In the case of transmitting a dedicated
channel, the base station transmits the dedicated channel with

30 the directional beam using a directional antenna regardless of
the type of mobile station. Therefore, the base station
transmits the directional beam using a directional antenna for
even the mobile station that is incapable of receiving a
directional beam. Accordingly, the mobile statiocon incapable

35 of receiving a directional beam cannot receive signals



directional beam Accordingly, the nobile station incapable 35 of receiving
a directional beam cannot receive signals 4 appropriately. BRI EF SUMVARY OF
THE | NVENTI ON The obj ect of the present invention is to enable a nobile 5
station to receive signals appropriately, and reduce the equipnent scal e of
a base station. A nobile conmunication systemof the present invention
conpri ses a noppeeEtiately.and abase station. The base station conprises a
directional antenna configured to transmt a 10 directional beamto the
nobil e station, an omidirectional antenna configured to transmt an

ommi di rectional beamto the BRIERR |SAMARY &OF THEJ IAVENFLEMNna controll er

configured to deter@ﬂéwg g\%(g%%%rgﬁé%%ect 1P Qﬁ{foﬁ%tt%nlam%a@%*bgl@f

recei ving the dlrectlon directional 15 antenna as an
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i ndi vidual to c,e hr:Lr'E;Doz—'PI la?nosot E_’lt | %@a%ﬁﬁ?gﬁgggagtg sttla(ilgﬁbl l'ﬁa{ﬁﬁ?ﬁe@t%%&io?xn

system and the ase statron conprises
di rectional mmemhackilmeamswnag telnet edinae ctdrgiiauredant ¢ otrarsmbbi lae
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omi di rect I 'ona ORI 'h ade antenna
control |l er detarmames camétllgan:edrtmdirantwirmanl@nm@naﬂthnglchpalbl@ dhe

recei ving a digectjonal beam The agf engo sant LA 1d1enskegloed e

di recti onal antenna as an anfenna % use% for %ransm I'ng gndl Vi gual
dat a when t he datlEnme 30 whathem ¢1s mapabhe wbbideestahgon dsr ceriabhal ofeam
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an antenna to ‘be use ransmtting in when t
station i35 ncapasira @tfs aecmmrngi dodi tesnsophttinmedmdividual data ln the

case of being capable of recéiving the directional beam, or

select the omnidirectional antenna as an antenna for

transmitting individual data in the case of being incapable of

receiving the directional beam. Individual data refers to data
20 individual to each mobile station.

According to the mobile communication system and the base
station, the base station comprises both the directional
antenna, which transmits the directional beam to the mobile
station, and the omnidirectioconal antenna, which transmits the

25 omnidirectional beam to the mobile station. In addition, the
antenna controllier determines whether or not the mobile station
is capable of receiving a directional beam. The antenna
controller then selects the directional antenna as an antenna
to be used for transmitting individual data when the mobile

30 station is capable of receiving a directional beam. Meanwhile,
the antenna controller selects the omnidirectional antenna as
an antenna to be used for transmitting individual data when the
mobile station is incapable of receiving a directional beam.
Accordingly, the base station can switch the antenna to be used

35 for transmitting individual data according to the type of mobile



Accordingly, the base station can switch the antenna to be used 35 for
transmtting individual data according to the type of nobile 5 station. As a
result, the base station may transmt signals appropriately, according to
the type of nobile station, and the nobile station may receive signals
appropriately. Mire specifically, the base station can transmt a 5

dedi cat ed chamreltibo .t has nphidsilst,atthenbeapabt &t bdn mexgitriamgmis digeailFonal

beamwi th a di.rectional. hea b si ng the ' t nga. at
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usi ng t he smMidedidieattiednahaant nin@. thic oobdilegbyatibe dmsablestodt renedwhng

B i e L
as with the fidisecteonaentamnainaet hadcardinheysecited bereerdtizdnain neahod.
S <o) b RO PR e R R A S PRAF Rl e
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e T e TR e L
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directional astemrianotat erevemt dhriaodrcans iantleansatusatdodi pgwen dfhthe
C o TS AR SR Ml BRSPS SR BB b o
base stati®n bleam sekeags the direcitiienall aahéAnaaasasn wilttenrthet of bestised
for transm ttind LRGohad NLANH J0f fndNSLANE JHRREhE 18haY RltdSa. as a
result, the equipment scale of the base station may be reduced.
A communication method of the present invention comprises
determining whether or not a mobile station is capable of
20 receiving a directional beam, selecting a directional antenna
as an antenna for transmitting individual data in the case of
being capable of receiving the directional beam, or an
omnidirectional antenna as an antenna for transmitting the
individual data in the case of being incapable of receiving the
25 directional beam, and transmitting the individual data to the
mobile station by using either the directional antenna or the
omnidirectional antenna.
According to the communication method, to begin with, the
base station determines whether or not the mobile station is
30 capable of receiving a directional beam. The base station then
selects the directional antenna as an antenna to be used for
transmitting the individual data when the mobile station is
capable of receiving a directional beam, and transmits the
individual data to the mobile station. Meanwhile, the base

35 station selects the omnidirectional antenna as an antenna to




capable of receiving a directional beam and transmts the individual data
to the nobile station. Meanwhile, the base 35 station selects the

omi directional antenna as an antenna to 6 be used for transmtting the

i ndi vidual data when the nobile station is incapable of receiving a

direct ional beam .08 £bf AN g RV AHRL1 AR dtd BRROBRL psbaLd on.
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transmtting tRé&atpanvilgudncgaedlacodr disnpivdncha tddpee gfiongdbiheamst aArdn.
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BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWINGS

FIG. 1 is a diagram illustrating a configuration of a
conventional base station;

FIGS. 2A and 2B are diagrams illustrating beam patterns

20 transmitted from the conventional base station;

FIGS. 3A and 3B are diagrams illustrating a sector-cell
structure according to a first embodiment of the present
invention;

FIG. 4 is a diagram illustrating a configuration of a

25 mobile communication system according to the first embodiment
of the present invention;

FIG. 5 is a diagram jillustrating a configuration of a
transmission system of the base station according to the first
embodiment of the present invention:

30 FIGS. 6A and 6B are diagrams illustrating beam patterns
transmitted from the base station according to the first
embodiment of the present invention;

FIG. 7 is a flowchart illustrating a procedure for
connecting a radio link bhetween the base station and a mobile

35 station according to the first embodiment of the present



enbodi nent of the present invention; FIG 7 is a flowhart illustrating a
procedure for connecting a radio |ink between the base station and a nobile
35 station according to the first enbodi ment of the present 7 invention;

FIG 8 is a flowhart illustrating a procedure for transmtting
transmtted-data fromthe base station according to the first enbodi nent of
the present inygpLjPhon® FIG 9 is a diagramillustrating a configuration of
a nobile conmunication system according to a second enbodi nent of the
present invention; FIEE- 16 ils aadfagrahert| dddratragladconfRRIISN T a

transm ssion 5¥§E\ﬁ§?ﬂ9£t£ﬁ'§ %anﬁttagéd)@aﬁ%cff&h 9ol BabB& 158G9R0acdOrding

enbodi nent of the present”™invention; 11A and 11B are di agrans
i | lustrating b&anthat férat embe@&mﬂmteﬂffﬁhﬂnﬂﬂ@@e@ésényﬁaﬁﬂ@h according to

the second s enbod! et ofe LI PrERfiian WM 00t 11kCa E8nkIalr st A0 AW a

illustrating a conflguratlon 5 reception sysStem of e base station
according to tmebséem@nm@mmmtmmsy@ftemhecgﬁeéeng tm\ﬁemep@nd gRbodHENY 3 s

a flowchart |IBESEEQt#Pgsgn?ngf%%qu for transmtting transmtted-data by

t he base station acco second enbodi nent of the present
I nvention. 20 DETAILEIG[IIRJQSUH GNlagEamHEL 1 0/ENTEION  FIoRSTIENBODPIVENT ] 2

(Mobi | & COW”%EQ@LHES%%%? /o 39% stg's?é éé aaéhdofa%h gatéﬂ%%ie' Second
comuni cati on system a sec or-ceII fructur covers a
servi ce ark¥a bgmbddimenhgoh tﬁ¢|pﬁas¢nt)xnwﬁmHMWMty of sectors and pl acing

for each sector on ﬁ@?s‘ilitéﬁd TB]aOre éﬁf‘%@g‘ﬁ ‘itl%t‘iﬁlthnﬁtt{;élﬂqéﬁerﬁg'ere

is a three-sector st uré as s where 't he I's divided
into three sect0a8$matt$dsfrsmctbeIhﬁsaasﬁaﬂxmm:ﬁrqnﬂﬂnﬂglﬂﬂ @l 2eqdd d

sector lc; and g, ShXaSEPLOF 4 YStdldht invention;

FIG. 12 is a diagram illustrating a configuration of a
15 reception system of the base station acceording to the second
embodiment of the present invention; and
FIG. 13 is a flowchart illustrating a procedure for
transmitting transmitted-data by the base station according to
the second embodiment of the present invention.
20
DETAILED DESCRIPTION OF THE INVENTION
[FIRST EMBODIMENT]
{Mobile Communication System)
As shown in FIGS. 3A and 3B, a mobile communication system
25 adopts a sector-cell structure that covers a service area by
dividing a cell 1 into a plurality of sectors and placing for
each sector on a base station 10. As the sector-cell structure,
there is a three-sector structure as shown in FIG. 3A where the
cell 1 is divided into three sectors, a first sector la, a second
30 sector 1lb, and a third sector lc: and a six-sector structure
as shown in FIG. 3B where the cell 1 is divided into six sectors,
a first sector la, a second sector 1b, a third sector 1c, a fourth
sector 1d, a fifth sector le, and a sixth sector 1f. A mobille
communication system adopting the three-sector structure is

35 described below, as an example.



as shown in FIG 3B where the cell 1 is divided into six sectors, a first
sector la, a second sector Ib, a third sector 1c, a fourth sector id, a
fifth sector le, and a sixth sector if. A nobile conmunication system
adopting the three-sector structure is 35 described below, as an exanple. 8
As shown in FIG 4, a nobile comunication system 100 conprises a base
station 10, a radi oagekwowk €ONFI©l £Aus pdtile Zhmnand ca tplowr alyistgmolooobi | e
stations 30. The base station 10 connects radio Iink?s( vvitthrc;tlhe rrgbrinl [
stations 30 eXi¥EIATS P PELATRELPDrLY afdt Pt O OSF ot - T ecaept T onr

transm ssi on. 20Than@asepshaki ofy 16F has el ktan iehsagoantthendased saasgohor

antenna for each sector. The array antenna is a.directional _antenna._ that

recei ves/ tra chgn&FftécF?Bh%llHHéhﬁlt%éﬁgr ?‘861 At RS gg’sﬁf{ﬁ%ﬁn%eam

by narrow 89 iiln EactasbciBbi | &nd tprlrfeimd0sidhel 10 caet Oin Antransaissian.

omi directional antenna that receives/ transmts omidirectional beans. The
|

sector ant ennd ferRaseetetigngOiiag Rath AR Y ABTEME? ARIARERT L8 ERlR2 4

nobi | e statiokpr 3@chNskBeosectitle FRYalyeaqt¥fnal g8 Aifduta chpecahtéahhy,
the base station 10 has a first sector, 15 array antenna |la, and a first

sector sector RRtehpceivet/ thaneRite sigreqiionaly Rean et JPe LT 8REBAR

sector array aHa@RAd tlsladeadty rapeeRNflgSact Oleas@Chebi BEeAA0ATBI2, WhecCh
cover the second sector Ib, and a third sector arre% antenna 1la3 . and a

third sekfor S€€ECEr 2BtEBRAaLF| B3, ORI Fhresiienahantinnng dbetoreteived/ as

shown in FI G t4aniha tRleld e dthiRnsathOimant et dctyr gatdnmeeransnstone.
The radi o network control equi pnent 20 connects to the _ _base star‘g_iagn 10. The

radi o net wor k 2o dihadgee risht et it FEFECT G0 Eadhdti BRIt SFREF8™Fi nks

and handover s spetiwe@Re2RetbRBrbAse 848100 slﬂ_,redmis the nobile stations 30. The
plurality of nobile stations 30 _connect radio Iinks with th% batse sfation

10, and perform si gHaFerREHEIGIHA W atFiPeseomt 3 v iR 10H3The S§fafton 10
via the arsayaxithenad:amndd 10k, S8t 91 iantesddt Of skbeorbasmmisativn dRithat

cover a SeCtOgogggf%héhgi£g¥ﬂ;é%£%&§&g?ng second sector array antenna lla;
and a second sector sector antenna 11b;, which cover the second
sector 1lb, and a third sector array antenna lla; and a third
saector sector antenna 11b,;, which cover the third sector lc.
20 As shown in FIG. 4, the number of the sector antenna for each
sector is one.

The radio network control equipment 20 connects to the
base station 10. The radio network control egquipment 20
controls for connections of radio links and handovers between

25 the base station 10 and the mobile stations 30. The plurality
of mobile stations 30 connect radio links with the base station
10,and perform signal reception/ transmission from/ to the base
station 10 via the array antenna and/ or sector antenna of the
base station 10 that cover a sector where the mobile stations

30 30 exist.

Next, a configuration of the base station 10 is described
in further detail using FIG. 5. In FIG. 5, for simplicity of
explanation, a configuration required for the base station 10
in order to cover one sector is shown. Therefore, the base

35 station 10 actually requires the same configuration shown in



30 30 exist. Next, a configuration of the base station 10 is described in
further detail using FIG 5. In FIG 5, for sinplicity of explanation, a
configuration required for the base station 10 in order to cover one sector
is shown. Therefore, the base 35 station 10 actually requires the sane
configuration shown in 9 FIG 5 for the nunber of sectors covered by the

base station ghQ;. F GorStakspuabons @ sfé?ﬁfdrgubaireead%yatl’ier s sshonosyst em
required for transmtting transmtted-data to the le statio

i ncl uded in t HE coRfFgut 8LEESRAVS ﬁeccﬂhfs%g‘ﬁaécﬁod’nog% Eﬁanﬂls%mn gyégﬁnG 5,

the base statiQnnLQ-£LOMPs; S@Ta8BmAkkadg &&Ta&%ﬁﬂtltba dataedioor tlaat enpbalkl b, a
nodul at or 12a, a denodul ator 12b, a signal mentat|% 1jgnlt 13, Htenna
a

wei ght cont r ol9te@tipns 30nberleded 4m ShHe] ﬁ?’bﬁﬁ% Tyt © hfise f&aﬁa
spreader 1§, th$| gnal multiplex unit 16, a plurality of radio frequency
transmtters (hereafter, referred to as RF transmt&%ﬁ} 17 and 17Db

radi o frequency recéls\/%IﬂOYihéPe%ﬂﬁelf’ thepaspeit o ods L REFEISEE ™ fﬁ?aya

plurality of ty Sh?%, aPkishiers d8eemnd 188, andmeaneteerk imd erbace
19. 15 Transmt t ed-dat a fromthe base station 10 to the nobile %tations

30 incl udes i nimadivatadatland cGifet camentatdiopi frdit dara PeRE-EREE
| ndi vi dual datg, {8+ 88ﬁ rgPPéf 8 4,54 Abb9Me3Xatfioh expedHh£sidmMb0sfads anidat a.

Common data refers ata common to a plurality of mobile statlor%s 39 for
exanpl e, 20 cdlnftar.ola aaraadmdﬁw ausl orRt AVILIPLERSEREE & + 8 RHEFHob

stations 30 thr f”‘rbéif.\/!}ld ktfh%@nﬁactt%%sch%@i@aft@m@fd@kad k8 as RF
transmttedtot e

stiations 30 through a downlink m"r%r]fg %nnel
The transm ttéttétt&ﬁl@?tqrs) I hpandel’h r 8radHe fREWRRY FﬁF@FVﬁE e

modul ator 12a. E@r{%ﬂl ALA Rp2Ac 251 FOAN BEES of Beukaansyi ot emdmsglm
obtain a si gnaﬁ transmtted dat}aJt 2. 'The nodul ator 12 | nputs the

signal of the ammdifisars] koeasse 188d- 8Bfa22neEWPRE LRI 2% difent at i on uni t
13. 15 Transmitted-data 2 from the base station 10 to the mobile

stations 30 includes individual data and common data.
Individual data refers to individual data for each mobile
station 30, for example, information data. Common data refers
todatacommontoaipluralityofnmbilestations30,forexample,
20 control data. Individual data is transmitted to the mobile
stations 30 through a downlink dedicated channel. Common data
is transmitted to the mobile stations 30 through a downlink
common channel. The transmitted-data 2 is inputted from the
network interface 19 to the modulator l12a. The modulator l2a
25 modulates the transmitted-data 2 to obtain a signal of the
transmitted-data 2. The modulator 12a inputs the signal of the
modulated transmitted-data 2 to the signal segmentation unit

13.
The signal segmentation unit 13 segments the signal of
30 the modulated transmitted-data 2 inputted from the modulator
12a into a plurality of signal series. More specifically, the
signal segmentation unit 13 segments the signal intc a number
of signal series, which is found by adding the number of the
sector antenna 11b to the number of a plurality of antenna

35 elements 111 through 11ln included in the array antenna ila. In
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The signal segnentation unit 13 segnents the signal of 30 the nodul at ed
transmtted-data 2 inputted fromthe nodul ator 12a into a plurality of

signal series. Mire specifically, the signal segnentation unit 13 segnents
the signal into a nunber of signal series, which is found by adding the
nunber of the sector antenna lib to the nunber of a plurality of antenna 35

el ements 111 tdwiuahords, iReldidpth i Sedhién €t 2on aniensasddgreentisnti®soghel
wor ds, the signal se mentation unit 13 segmants t.he zgnaj s%ra‘h@
transmitted- ditfa the FanemEhted yinla deiPEe 43%thSHoPAE Y STAY respectlve

antenna el ements Jelih g Wey@lchie ahtbhfa 8lémyntdt BInatirkmgand 1secforhe
antenna |ib. The signal 5 segnentation unit 13 in uts i e se nt ed

plurality of S%FRY aB&ENB3 thbla h@8nt BN MefgHt E‘S‘nt e A€ &t enna

wei ght congrold m&ﬁdﬁcﬁﬁuﬁﬂ%%in@&%rQhé@egm@ﬂﬁ%pdﬁt&lﬂtjﬂ&ﬁf wlig’nlaér or
not the nobile stations 30 are capabl e of recei w%g a directional beam and

sel ects the argesies tnttéenanteangs vahdhht eARETI b tbed for transmitting

| ndi vidual —data i fhg, €856 WS ﬁttélﬁ:&tx%rle_e&ap«ab.ls&mohnlteﬁﬁa\uolmgtraaller
directional beam or selects the sector antenna lib_a tlEllgntenngof or

transmitting iwitich dletemmines wheidedase Wvdr dhen &b apasI % fre
receiving a d'ée&g&ﬂﬂ{'% dP SO 1 %aéiﬁéati&ml@embléx@d %’é&bb@ﬁ thatriray

capabl e of recelrving a rectional beam is referred to,as.'a dlrectloqal

beam capaBPe rbidrmalagianan antenaadia Pﬁﬁls%goﬁﬁﬁlalnéméﬂf?%r}“tdﬁgtldlug

i ncapabl e of r FHg trfe dbs6Et LARek DOy i aréelctipaedet ®MSrédeilvingt monal
beam i ncapabl e e station'. There are two types of npbile ﬁ)bstatlon

the directi onﬂlmmm@%m eS%Jt%‘ﬁ"r'%nt%‘i’ldsf’ﬁEordF‘PEE’P?%n as an

beam i ncapabl r}%r{eﬁf ot A MY i6 SDRE1 $idiad 1 Mathoibegkroasie Wihetddhant enna
wei ght contro er eterm nes whether the transm.tted- dﬁta 2 |ncltlﬁded I n

the plurality ®te dngaprbdereleserapltred ALERFEARN2S RG3Fhal SEFAERT AL IOF uni t

13 is com@n data 14 aRgiibhethd Hniuglpasl d@wnteskicongendchantnbbnabibean
i ndi vi dual' data transmtted through a downlink dedi caht ed ghfnneﬁl 't The
ant enna me|ghtls referred to as 'a directional beam-capable mo e station

In addition., the mobile station that is incapable of receiving
a directional beam is referred to as ‘a directional
beam-incapable mobile station’'. There are two types of mobile

20 station: the directional beam-capable mobile station and the
directional beam-incapable mobile station.

More specifically, to begin with, the antenna weight
controller 14 determines whether the transmitted-data 2
included in the plurality of signal series inputted from the

25 signal segmentation unit 13 is common data transmitted through
a downlink common channel, or individual data transmitted
through a downlink dedicated channel. The antenna weight
controller 14 then selects the sector antenna 11lb as an antenna
to be used, when the transmitted-data 2 is common data

30 transmitted through the downlink common channel. Meanwhile,
when the transmitted-data 2 is individual data transmitted
through the downlink dedicated channel, the antenna weight
controller 14 determines whether the mobile station 30, which
is the transmitted-data 2 destination, 1is a directicnal

35 beam-capable mobile station or a directional beam-incapable
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controller 14 then selects the sector antenna |ib as an antenna to be used,
when the transmtted-data 2 is conmon data 30 transmtted through the

downl i nk conmon channel . Meanwhile, when the transmtted-data 2 is

i ndi vidual data transmtted through the downlink dedi cated channel, the
antenna weight controller 14 determ nes whether the nobile station 30,
which is the a S5 1AL Ofe Ittt U E@EELORA nHimat 1on
beam capabl e n%{))gi{%éns% eclqogl %? ]_ZePI recr[]%af)tna ean%l ncapabl e 11n nobi |

station by refeteragetwnitheldmbile station information storage unit 14a
The mobi l e station ifformati;an Qo83 geMRRE L €1 84 add e s

I nformation rel ati ngﬂ{ o@éﬁ'%nsggﬁéggt al't{@%fnm%téaorgts CJat ggm sts within a
sector, and comu’etls st atddino ihiE nkmaik L on ted didsg soaeadn mobilppdteeier atl on

i nf or mati o ues the t t oLhegt GSwithay@bile
station i AR storsggp%eﬂ?‘él?&%ﬁﬂec{ Pt e
connecting a r\aais;@ sluatkiow 1d1.t h&)masaes‘saaimronnformstaomJrreﬁmdﬂ%thqoiype
beam capabl e nppil e statio a di rect I nc b Rbide St i on.
The nobi | e st aPt oM IS nﬁ??gﬁo%tor age é?\?@ %%%rsa;sdr egtpé?mh‘gfré stat1'|Paon

i nformati on assefoabangon tmtmhmhe stetrati gheittent ithiec aobdA edattatighi 39

di stingui shes the nopile n_30. Th I nna a1
controller 14 ?%‘?Ié?gp’f%g f"'hre gl?éw&?é&hoengég %F%E %gﬁl s?%r%age %ﬁlt Tda
based on tite nMebahecapsiible aimb dients fa tdani @ur daﬂarebtu.haahdmare-mcaﬁtp@i%o

which is an indiyjdual data dgstin 0, et.er e *
nobi l e stati onm‘g%)li% é}%ﬁ]ro&‘t i @ﬁ?l ma%hﬁ? chpa oe r%ot‘)fl HS% Y)\‘Fl %ﬁ %éé]q}nl
di recti onal beamétmmmb{cﬂ:ﬂnmbhltatstmtimfprﬂdtmcantaeﬁ@a:lamengh‘mt@mqmﬂleer 14

th l ects th t |, 1,
rmglnl Zestegtlson g?) {é\ﬁy ‘ﬁn st f%%l\alblngﬁa “at” Htig ?ﬁ%g%gguyﬁ%ns%t ed(}hthough

the downl i nk dealtq:ameaiochannel S a. di rectional beam capabl e nobile
station. Meanwhi |6, t0e ant epoa, | \%Etwéo t %hﬁ{-oifeé%eféﬁeféﬂ%o% or
antenna |11 as an anténna to ‘be use en e nobi'Te station

mobile station 1nformat10n storage unit l4a based on the mobile
station identification data of the mobile station 30, which is
an individual data destination, and determines whether that
mobile station 30 is a directional beam-capable mobile station

20 or a directional beam-incapable mobile station. The antenna
weight controllc_:.r 14 then selects the array antenna lla as an
antenna to be used, when the mobile station 30, which an
individual data destination transmitted through the downlink
dedicated channel, is a directional beam-capable mobile station.

25 Meanwhile, the antenna weight controller 14 selects the sector
antenna 11b as an antenna to be used, when the mobile station
30, which is an individual data destination transmitted through
the downlink dedicated channel, is a directional beam-incapable
mobile station.

30 The antenna weight controller 14 then determines an
antenna weight to be multiplied for each signal series, which
is transmitted from respective antenna elements 111 through 11n
and sector antenna 11b inputted from the signal segmentation
unit 13, based on the selected antenna to be used. When the

35 sector antenna 11b is determined to be used, the antenna weight

12



30, which is an individual data destination transmtted through the

downl i nk dedi cated channel, is a directional beamincapable nobile station.
30 The antenna wei ght controller 14 then determ nes an antenna weight to be
multiplied for each signal series, which is transmtted fromrespective
antenna elenments Il through IIn and sector antenna |l b inputted fromthe
si gnal segnmengghtpP114Pilly dSre RRSess RReldit SiRlLRE e6hBFiRNAG ibRalesarses  \Wien
the 35 sector antenna 11b is determ ned to be used, the nteBna We"?gtte 12
control | er 14tH8RERHHed WhasindetRs ITFHENEPNE LiGnsd Rer Pes ¥ P ariHi tt ed

by using the gpiayn@dni&ig@: |¢6r tP P&ndl serdle@ thensantesaabyehghtg fidie a
signal series transmtted by using the sector antenna 1 aﬁggei n

A
other words, SREtaRIFHRAIE Udibghe BeMIoll'er 12 YT MY a?ﬁ]g%a
wei ght fors thgeyghonabnepbl et { 2NaBLELRINEY HSé Ngntdinarvaygrant fnmartda as
being '0" , when"the transmtted- data 2 is common data, or when {he mobi | e
station 30 i sSagnpleeerbpal tHRER: HeathY asiHg tee STraYoANESRA? | 1]
transmtted _P?Eﬁgz‘d's LAV dbal- datd LMo aatl snectbhfshldatd heramienna
wei ght controller 14 deternines the antenna weight for the S|gnal series
transmtted bybashellbe |statianid éFefrehitseqtion BegM-1rRagabHei PR .
Meanwhi | e, Wﬂgeafc*ﬂg A J2Y: 2PEEMRA kA e ad@hes T Nednkiovibeauseda .t heomant enna
wei ght controller 4°déterm nes the antenna 15 weight for the signal series
transmi ttedl bypesifigcehdy sddronnsaneameigly gensEPhgerotd defRTBEREF WY ds,
the antenna we,gbtn. GO GHR! ) fedelSidN NeTibRe At aRDec M ighLsiing dte
signal series transmtted by using the sector antenna ||l b as being '0" ,
when the tranghkened-edementsikl} ddinauiinlll®atg RE4"PheCnobile 20 station 30

s @ directional beguycapail € IR LheShRkboNant fiifd haraedetbenantanta
wei ght controller 14 determnes the antenna weight f or the %ignal series

transmitted bpewsiady thegpsepnsaradhdnpan Brekan 54 Lot ofRL65HD® FRLDI 2 he
array antgiinayelbfr $0ragnd SN dedh E§CLQNGhi PEANYh&ls1has tRe NBé Bt deam 25

t
directed towards the nobile station 30 to which the .
antenna 11b as being '0’. In other words, the antenna weight

n

controller 14 determines the antenna weight for the signal
series transmitted by using the sector antenna 11b as being o',
when the transmitted-data 2 is individual data and the mobile
20 station 30 is a directional beam-capable mobile station.
Furthermore, the antenna weight controller 14 determines the
antenna weight for the s}gnal series transmitted by using
respective antenna elements 111 through 11n of the array antenna
1la, so as to form a directional beam that has a main beam
25 directed towards the mobile station 30 to which the
transmitted-data 2 is transmitted. As a result, interference

to other mobile stations may be decreased.
The antenna weight controller 14 multiplies each signal
series transmitted by using the respective antenna elements 111
30 through 11in and sector antenna 11b inputted from the signal
segmentation unit 13 by the determined antenna weight for each
signal series. The antenna weight controller 14 inputs to the
spreader 15 the signal series that has been multiplied by the
antenna weight. A signal series multiplied by '0' as the

35 antenna weight is not output from the antenna welght controller
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transmt ted- data 2 is transmtted. As a result, interference to other
nobi |l e stations may be decreased. The antenna wei ght controller 14

mul tiplies each signal series transmtted by using the respective antenna
el ements 111 30 through |l n and sector antenna Il b inputted fromthe signal
segnentation u nit 13 by the determ ned antenna wei ght for each_ signal
series. The adttenr®s Werghieltowbes! the antenppurelight € thpsdgaet 9T 1%

signal series tEQQELBtﬂﬁﬁe&elg% Weﬁ%péﬂ@%ﬂaef fa%te%?ﬂae@ma wei ght, éns} gied

series multiplied by "0 5 antenna weig is not output fromthe

antenna wei ghsigoalretties IFammisded pEsuFing ke s9fEoneBRRA et YAtls or
the signal SeihartbARsnd ngegaeyi!sng thdEn @1 BY, FREERAR ddtRrng wdighenl Y
y

the signal serifes fransmtt using the sector antenna Ilb is inputted
to the spreadépribsibbahviities thensnhbtedbonnalngitdiet secter aatengaatiReries
transmtted by_using 1 Il | Serfos trafbyitheapyuipiddy of
signal seri es'yL r;dns'mo‘%?géﬁgﬁﬁgﬁ%k@ﬁg Srléc'llsﬂgg'c%]\:/eesénfennalel enent s ofét he
array antennathkareéspechput tamtama rdegpndadet the Tnsaygppebeera 151 preads

t he signal Seri%‘ﬁﬁtw ttga@hgese%ﬁ%pemlsti plied by an antenna wei ght and

I nputted fromthe antenna wel controller 14. The spreader 15 inputs the
spread signal seriBse tsprdadesi §haspredds plhex sgahal 19T v tHiagnhfs mAST pl ex

unit 16 ti rea ' | serd £ y i gnal
mul 1 p ext i POTEER O LR dp R A it P ang Pl FRP Lot Eheant i 902
2 to a plural weygbf arbiriod lest b4 | ofbe3spreptesilgriapuhia thelsexead $1982 % nput s

the multipl exed, sionals,d gibhe: AR, 1 ANRI Lhat 142 ah LhenBE malansnit! er
| 7b, respectiVel'y. " Signals Ahsmite y using the array antenna l1la are
inputted to theiRF Léansunitiplexdga. 120 Sigprdasd t rsdedwilt t 68TBRSusi nd1a¥e

sector ant e””%9£E9fg£§17jb{?p“£l§§dsi#;x?ai hG.DEif1ansmif eie ! ke IR the

transnitters I7a an performYrequency ~ conversion to convert a signal
i nput t ed ¥5 onstbradisgprdles ofithiepi mon apiitit el daveo2 Aoramilerat dEnedcyeRidhal .

The RF stations 30. The signal multiplex unit 16 inputs the
multiplexed signals to the RF transmitter 17a and the RF
transmitter 17b, respectively. Signals transmitted by using
the array antenna lla are inputted to the RF transmitter l7a.

20 Signals transmitted by using the sector antenna 11b are inputted
to the RF transmitter 17b.

The RF transmitters 17a and 17b perform frequency
conversion to convert a signal inputted from the signal
multiplex unit 16 into a radio frequency signal. The RF

25 transmitters 17a and 17b input the signals whose frequency has
been converted, to the transmission amplifiers 18a and 18b.
respectively. The transmission amplifiers 18a and 18b amplify
the signals inputted from the RF transmitters 17a and 17b,
respectively. The transmission amplifier 18a inputs the

30 amplified signal to the array antenna lla. The transmission
amplifier 18b inputs the amplified signal to the sector antenna
11lb.

The array antenna lla includes a plurality of antenna
elements 111 through 1ln. The amplified signal series of the

35 transmitted-data 2 from the respective antenna elements 111
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25 transmtters 17a and | 7b i nput the signals whose frequency has been
converted, to the transm ssion anplifiers 18a and 18b, respectively. The
transm ssion anplifiers 18a and | 8b anplify the signals inputted fromthe
RF transmtters 17a and 17b, respectively. The transm ssion anplifier 18a
I nputs the 30 anplified signal to the array antenna Ila. The transm ssion

anplifier |8byjhppylss hies ampddd fkema%hé Qrbhemsssion Aptiariar 1ddtoThe

array antenna Ila Tncludes a plurality of antenna elements |I] through 11n.
The anpl i fi edtBe grréPetiies apftenha skemeRhsnd 11 ddugagd 31p, obn e arre’sag(ect i ve

antenna el emegf Soddd 14;60roughplhd n kjo(RRMAL €diignal t NeetfaNSMbLES] Gihe
anplifier 18a to the respective antenna elements 111 through Il n of the
array ant ennbransmiqbed idaia taresnyhaipieeddy op anpennaimaht feg-sfdy 2

are multipgi egiga{a 1308, .igﬁ:ted]l;f)f RAER o & ARAL] SREAES 111 aNEHUdred
fromthe antenna el enents 111 throug 7 n, so as to enable directional beam
transmi ssion.11m, t$0 25 dasenabhe dinachioral-kram Zansmisgiondual™ ddvi® and

the nobile Ségééor%h%otfi?énij& eeif—-tqaoc!?ﬁ% i@%ﬁh%@?&@é?dﬁ%gi'éfhcﬁfcﬁéinwhl/és a
result, the antenha weig controller 14 selects the array 10 antenna |la as
an antenna tosbetisedi0 gl at dérscghanadcb¢an-¢apanar mopidet 882E80R he Afect or
antenna | 1b. Ac i .ngl I e Y L tshd ndipgydual
Gata it o dhreers Lo ohe Rcbnhd! “gg%gi?%%%&%oéngLQS%é?ﬁ?%g%t_he quvml i nk
dedi cat ed 0 chambetna il aisisngn anfiennal tpybofusad.cAnd @l%ﬁéﬁﬂ@llﬁqr%?ﬁ dfgh 15
|10 The anpl{t 6008 PSRtk Ll Thbl ehdahdiing1lyl abslly bR from
the sector ant@niadib s I nputte Promthe -~ transm ssion anglfle_r 18b to
the sector aneenmaabtiennanllaitransadds imdividumhidetaduiddt a Pirectddmmdn dat a

or i ndi vi dualy, daj q:bc?theomgg]flm;éﬁoﬁ{[saﬁboghf’&ﬁgmh%hdB§ni‘iﬁ']E rsd i nala
beam i ncapabl e "nobile station. a result, the antenna wei ?ht controller
14 sel ects tdeaseel orovapséngaa |plirestidy afit ehbenid Pemgséd, L hhdhaw@hsi gnal

series igghot;jpputted to the array antenna |la.

The amplified signal series of the transmitted-data 2
transmitted from the sector antenna 11lb is inputted from the
transmission amplifier 18b to the sector antenna 11b. In this
case, the transmitted-data 2 is common data or individual data
to the mobile station 30,which is a directiconal beam-incapable
mobile station. As a result, the antenna weight controller 14
selects the sector antenna 11lb as an antenna to be used, and
the signal series is not inputted to the array antenna lla.
Accordingly, only the sector antenna 11b transmits common data
with an omnidirectional beam to the mobile stations 30 through
the downlink common channel. Alternatively, only the sector
antenna 11b transmits individual data with an omnidirectional
beam to the mobile stations 30 through the downlink dedicated
channel.

In addition, the sector antenna llb receives/ transmits
thesignalfrom/tothemobilestations30,whenconnectingradio
links with the mobile stations 30. More specifically, the
sector antenna 11b receives a preamble transmitted through the
uplink common channel, which is referred to as a random access

channel (RACH), when the mobile station 30 requests connection
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Accordingly, only the sector antenna 1llb transmts comobn data 25 with an
omi di rectional beamto the nobile stations 30 through the downlink conmon
channel. Alternatively, only the sector antenna Ilb transmts individual
data with an omidirectional beamto the nobile stations 30 through the
downl i nk dedi cated channel. 30 in addition, the sector antenna lib

recei ves/ tratsm tﬁadi&]elﬁi}gnalxnf maat.t foh heafrodi | et At ignsL 130 prgsaple

connecting radio links with t | e ,statio l4y, the
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comon channetramdhicls | § egaaned Hereas tarx, arnin‘mra:e@esiso 35Schanne19d(ama-l),
when the nobile station 30 requ con ect 1,.Q |
addi tion, aft&PstiAhgionetp ?é%ﬁbﬁ@s FPS %ﬂ?t éﬁm?ﬁﬁ%?%ﬁ%t%gggfgkgfatlons
30 t he sert Oﬁp@@ﬁ@nﬁ\abhﬂ_é sttraa;a%m t@f&rsd@iaaln (themeather Iariebemeetd!qr(k as
‘an update instruction signal') for instructin bile sta 30 to 5
updat e nobi | eCREEFbreIHFRIIGRE | %91 f FRERY S ﬁ%&ll‘g W&ﬁkcomo é %g%w ‘pent
20, through t&ﬁaékwwﬂlﬂﬂféﬂﬁﬁmpmocBanaeforwafu(thessrehanhed tEAGB)a flar war d

access channel é . In addition, the igﬁ:or antenna.lé rece v%é_%Jgnals
i ncluding noBAREELeN | O i SATIRETGE PRatd R TEERLYRT otigfdHe bk 0

dedi cated chapgelie Watghiba hHefFermadibe &sadsfiedieat etiroaphr ahe alyaniméd

DCCH) , fromthe nobile stations 30 that_have_ receive the,u
ot 1 hct i SRearat b AreRE Slad ol Stk RE ST OO SBeLRALATESR CoHEe b | o

station inforapihom i(Bicwdestior trieyiaebﬂie. rﬁ?ﬁﬂl@n&taﬁﬂm&ﬂavah&%mﬁ@’

antenna |lib inputs to 15 the RF receiver rec |ved
transmtted fEoen4nfategBiateustderonlIngl | H%@ éor%ﬁ 5% ﬁ?ntnﬂ1

receiver 17c @'ﬁ Bshént Neo si anals h@l‘blitlteedtﬁltﬁlﬁht befosesat Don a:rrtceimwed ithe
r

virtual ly synchronously, and inputs_it t he . denodul at or
denodul at or  1D¥PYD IR RS SH7¢ 198 SPgn ﬁ"e? ST OEd S PESH{]?h redc% Ver 17c

and transpg tt ege fHPPede&cFObi L ertsd a*ebelisreEiOsigna:mrt&ahllsngtltadl brémike The
denodul ator 12b i nputs the denodul ated data to_the etmork
mobile stations 30 in connecting radio 1nk
The RF receiver 17c detects the signal inputted from the
sector antenna 11b virtually synchronously, and inputs it to
the demodulator 12b. The demodulator 12b demodulates the
20 signal inputted from the RF receiver 1l7c and transmitted from
the mobile stations 30 in connecting radio links. The
demodulator 12b inputs the demodulated data to the network
interface 19. More specifically, the demodulator 12b inputs
data included in the preamble transmitted from the mobile
25 stations 30, and the mobile station information included in the
signal including mobile station information, to the network
interface 19. In addition, the demodulator 12b stores the
mobile station information included in the signal including
mobile station information, in the mobile station information
30 storage unit l4a. More specifically, the demodulator 12b
associates the mobile station information including the type
of the mobile stations 30 with mobile station identification
data, and stores them in the mobile station information storage
unit 14a. As a result, the base station 10 may grasp whether

35 the mobile station 30 is a directional beam-capable mobile

16




interface 19. Mire specifically, the denodul ator 12b inputs data included
in the preanble transmtted fromthe nobile 25 stations 30, and the nobile
station information included in the signal including nobile station
information, to the network interface 19. In addition, the denodul ator 12b
stores the nobile station information included in the signal including

mobi e stali o delofl 8! kOR1 rbBtiOfa TOBIAR. SN d Movmal beardanst or age
unit 14a. Mre specifically, enodul at or 12b associ ates 't he nDblle

station infornati ofheneetudrly treniase 16f cPRBeRbd| F@ Heaiadde 38THPER
mobi | e stati opyldest é&uf,?rhér?@ 2048t Py AREWSLR' H5td B Mot fiadBxideeastat i on

I nformati on storage uni a result, the base station 10 may _grasp
whet her 35 t H@ompbhé aodtide @hagmn% 39 and abeikasg SBeEAPRABPENOBRAEC 16

station of a gitech og@ﬁtgﬁfr%ggggﬁ@me JHP0I | post abidpieThermet wakkork

interface 19 connects to the network control equi pnent 20. The
networ k i nt erfndeafaget rkhstranstizra theofethe ifsHindedstin | Bhe Boeamblithe

base Sta“ontlgi[ ttQ%d@ﬂkrf?t%ePﬁéﬁéﬂ%gf%@iéﬁé RIULRERMe Rbb1 FOL 8X28R! e,

t he networ k ace rans ata included in the preanble
transmtted hmdwuuh¢1mnbuhelgﬂaﬂibnst@@ Sxﬂnﬁlrﬂ?Qﬁﬂﬂﬂﬂﬂ gekidenstakiefmt i on

i ncluded in the siangl, ingl thgr%QQ §e§& éﬁﬁifgf”éﬁﬁﬂﬁMbntththelﬁad'0

network contro eqU|pnent e network ‘interface 19
obt ai ns dat aatduda,rl:smnt,t’ekﬂetrmtmolrd; baberface llanolltﬁm?z)ﬁﬁﬂiﬁetfffmﬁf@m?k

control equi n 0 X r fagh rom
t he radlg ngﬁﬁb% §05F535°§qﬁggﬁgﬁ{%§% Eﬁg$§réﬁgﬂ§€%ed _xggaagh??gﬁ?i

base 10 to t12®.noBpreegamplonstB3e, n%ﬂnﬂrkx;nﬂﬁnﬁﬂﬁﬁ6491@b¢ﬁéﬂﬁu§FP6nt§?gnal
or data to ! he.dTROLL EuStRId AT 030Kl Hdil0 20! thé 13RGLAN Lt RAL ahBa CO¥EER bY

t he base station1 net wor Kk ace Inputs to the nodul ator 12a
the transmittidd Wwhitea 10 dObt &hmechobridm tsHatdgaiso 3ot ViBHD cahit 2Bl UBHEL Brent

20. Next s 5Fl GRey g'ﬁc%q.gnfsgl RN %rdaéw‘?&tt'ooeﬁja TR PR Bns 2&) @Q@é@i‘ﬁéer

referred ?o as rectional transm ssion beam pattern'), and
omi di r ect i ordal a FEarhopathat iq heverdd &y, the base station 10. The network

interface 19 inputs to the modulator 12a the transmitted-data
2 obtained from the radio network control equipment 20.
Next, FIGS. 6A and 6B show a directicnal beam pattern
20 {hereafter, referred to as ‘'directional transmission beam
pattern’), and an omnidirectional beam pattern (hereafter,
referred to as 'omnidirectional transmission beam pattern’)
transmitted from the base station 10, respectively. In FIGSf
6A and 6B, for simplicity of explanation, one sector 1is
25 described as an example.

FIG. 6A shows a beam pattern when the base station 10
transmits transmitted-data to a directional beam-capable
mobile station3Ca. The base station 10 transmits common data,
such as control data, with an omnidirectional beam through the

30 common channel, by using the sector antenna 1lb, in order to
transmit common data to all mobile stations existing in a sector.
Therefore, the common channel beam pattern transmitted to the
directional beam-capable mobile station 30a is formed as a
common channel omnidirectional transmission beam pattern 3b

35 from the sector antenna 1llb as shown in FIG. 6A.
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referred to as 'omidirectional transm ssion beampattern') transmtted
fromthe base station 10, respectively. In FIGS - 6A and 6B, for sinplicity
of explanation, one sector is 25 described as an exanple. FIG 6A shows a
beam pattern when the base station 10 transmts transmtted- data to a
di rectional beam capable nobile station30a. The base station 10 transmts

common data, such a8 gaa&&;%%ga{ﬁa Wdd Aoy dig %&Ian%gksbgﬂamaewh t he

30 conmmon channel, by using the sector antenna 11b, in order to transmt
conmon dat a t dazial tesbel dlracitiooed exdmtanphie nobble Gtatiphei®d sheoughe

cormon channelphearypabt 86 Nh 4 AKS t%ﬁ%stl?l BEe ?k%ﬁﬂ%ﬁ%ﬁé’%@ﬁaﬁé@ée

nobil e station 30a is formed as a  conmbn €hanne ctlo_nal
transm ssi on S@amifacrddn. the BEstrormtinm dectvansmitenadimeay HonaHo®amn

FIG 6A 17 | ddi 1] e | J‘pe:?tg sghLt-s A ndi;ydyal ato
t he di rect]gongJ bgg;ﬁ#gg%%%lﬁ rm%| I %hg%g{?fgon arﬁ-{]h?%ﬂiﬁghél ?ﬁﬁn%edi g%?g%
channel, by ugiragsmhttedr fyomm ednverdlidy Mbrentspezidliendnts inkdubadein
station 10 trapsmls.g JIU&6d 908l BRAMS:d caLr 8lal oo ddenahheing. afi oht
for a signal serieés ransmtted froma plurality of antenna €l enents
included in phttarnayransmntndefildo Ther déficeetirheldbdhvacapachanmebibeam

pattern transiiLigd,tadhe dipechignal heagisapaple gRBILE, ShabEENA0R i

formed as a dedicated channel diréctiona ransm ssi on beam pattern 4a
fromthe B¢ rayransmisaidnlseaaspatiosun 4rnEfnGthéArrRly@n GBirshdhs a6 Hlecwn
pattern when t eFQesesgtation 10 transmts transmtted -data to a

di rectional beamincapable nobile station 30b. The base station 10
transmts common daF&G 1568 $howe @Drirea meditiegmalwhigpathehbeaghstatiewnh®n

h |, b ' . 1 . ] 1
Girectional  DEantniSE EChER: PELETAR Snba08 UindekiGpatoBedh difopanie
beam pattern mphadmstatiamn 30he dihrediisenatatbemimd tnesapmbte anbichedatat i on

30b is fqgﬁedwﬁﬁPaaSOUH{?EdfP@@P%ngP 4IH D 8iidroal LoARSA! SRLARe PEAY
pattern 3b fromthe sector

using the sector antenna 11b as with the case of the directional

beam-capable mobile station 30a. Therefore, the common

channel beam pattern transmitted to the directional

beam-incapable mobile station 30b is formed as a common channel

20 omnidirecticnal transmission beam pattern 3b from the sector

antenna 11b as shown in FIG. 6B. In addition, the base station

10 transmits to the directional beam-incapable mobile station

30b individual data through the dedicated channel, by using the

sector antenna 1lb. Therefore, the dedicated channel beam

25 pattern transmitted to the directional beam-incapable mobile

station 30b is formed as a dedicated channel omnidirectional

transmission beam pattern 4b from the sector antenna 1lb as

shown in FIG. 6B.

30 ({Communication Method)

Next, a communication method using the mobile
communication system 100 is described. To begin with, a
procedure for connecting a radio link between the base station
10 and the mobile station 30 is described. The mobile station

35 30, which requires to connect a radio link, transmits a preamble

18



antenna 11b as shown in FIG 6B. In addition, the base station 10 transmts
to the directional beamincapable nobile station 30b individual data

t hrough t he dedi cated channel, by using the sector antenna 11b. Therefore,
t he dedi cated channel beam 25 pattern transmitted to the directional

beam i ncapabl e nmobile station 30b is formed as a dedi cated channel

omi di recti onehroﬁ%@rt HE £p1eRkPeMPR RN ADrEEOFTE N S a6t RACRNEEMNE 11D as
shown in FIG Communi cati on Met hod) Next, a commruni cation net hod

usi ng the nobfPe RFcéﬁﬁ&ﬁveatlbch ofy §he rhagR Site tde8cl§ hetrichohBegisFsiiae a

procedure forgg G &y @difgl thK dedveendisaniaienst etheredd @it the
nobi l e station 3 descri bed. % he nobile station 35 30, which requires to

connect a radiLEbC]r‘F‘?a‘kd ity Bpe WreamR 1prien e aart o e BrgRk 098 tEp $AY
channel ref eppedd enasadflh i@l 2e dh¢ i ﬁegﬁbyﬁrm%crf%fcet be. bagn

station 10, which has received the preanble by using the sector antenna
11b, transferEegeREion nthedeef i nthhe rpféaniied woskt KONAGLo SHHRBERtc At r ol

equi pment 5 20 yjard e Qﬁ”‘&%ﬁh%%n&%?u@@%ﬁh%l@ﬁﬁworf‘&r' Moihac & th1 ddoon
reception thereof, the radi 6 network control pmrent 20 transfers an

updat e i nst r utRfeFMaEE Lproftdie hase Isdasian kh %hﬁmﬁbﬁt%@ LR ad s
station 10. - Thge bapRatbalii kRl (aBhAl NyndiNCrHpff Erddipt £ 6h | QReSiaRalo

transferred fromthe radio 10 network control equi pment 20 via the network
i nt er f acd 019. ngHeorhgoa teradt¢OH. PIENh3h itahkeined vorE Updstf@gans? r udicon

signal to thg Q@@ﬂ&f&@tﬂoo@hég ERE QMR %@%\gﬁlateklﬁgﬂy@@tfmm na1 Which

is referred to as FACH, by using the sector antenna Ilb (S102). The
mobi | e st at i obo 30 RebiRgsstetiovad theouphathke daysdink F@W“%?M“Pferlom t he

radio networ kygont ral SHURERNEo X pACKANBYT 5140 (e BReBrSiAtd At 101

signal including nobile station information through the uplink dedicated
channel , whi chS193)referred to as DCCH. The RF receiver 17c of the base

station 2Q 10 receipgs hb6: 54 98ehthk! 4@ NGdPObhAS $BEIGAdT Rher MRdatR

instruction signal £from the radio network control equipment 20,

transmits to the base station 10 a signal including mobile

station information through the uplink dedicated channel, which

is referred to as DCCH. The RF receiver 17c of the base station

20 10 receives the signal including mobile station information

transmitted from the mobile station 30, by using the sector

antenna 11lb {(S103). The RF receiver 17c¢ then inputs to the

demodulator 12b the received signal including mobile station

information. The demodulator 12b stores the mobile station

25 information received from the mobile station 30, in the mobile
station information storage unit l4a (S104).

Next, a procedure for transmitting transmitted-data from
the base station 10 is described using FIG. 8. To begin with,
the modulator 12a of the base station 10 modulates the

30 transmitted-data 2 so as to obtain a signal from the
transmitted-data 2 ($201)}. Next, the signal segmentation unit
13 segments the signal of the modulated transmitted-data 2 into
a plurality of signal series. More specifically, the signal
segmentation unit 13 segments the signal into a number of signal

35 series, which is found by adding the number of the sector antenna
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transmtted fromthe nobile station 30, by using the sector antenna 11b
(S103). The RF receiver 17c then inputs to the denodulator 12b the received
signal including nobile station information. The denodul ator 12b stores the
nobil e station 25 information received fromthe nobile station 30, in the
nobil e station information storage unit 14a (S104). Next, a procedure for

transmtting ih’ilq:s é nLJtnhaétraod{?]O% uratﬁ tbaS? ?rh:ag n%nei ér?tsc.j%sl% ing

FIG 8. To beglnvvl € no o] Base Tt ron ul at es
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t he nodul at ed transm ar a y of signhal series. Mire
specifically, th-he:mx@mﬁltteslegmataunomudadtmla plegadiitty eheigngaatenito a

nunber of signal 35 series qund he
Sector antonaht romhe 4468 iz aReR sk Sarerd it s B R L AR B nng il |,
through 1ln oncnlnﬁjiexiduajl hatarirmnmﬁttamn:‘athlraugﬁm dohex tinkt deed loet terdha
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a plurality of?&f Er“IJaI f@eﬁ)es \Agegoﬁ%#ﬂat} 3% fg‘g ﬁgﬁ ugiﬂtﬁ%%d
downl i nk comb# lﬁfmm’ieiualoﬂaltadttzvaxthlﬂlttdﬂi ahtrbaghnunet e‘ldwhmiohgdtedheatdﬂv\m i nk
dedi cat ed ch nnel ste 03 ansm.tt t. S
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ant enna @i ghét@’oﬂbﬂi ol d feyrndak iroef etsrhget ieitrobid e ah@ éeaei:mmnesnfvmemi'tamn

storage unit l14a, and dete n nes ether. the nopile,station Lch is
the transmittEREafieR1de qBELFHT | \(,))4?? i ELChy At %altrﬁngﬁﬂr%g%gbiim@?m% | e
station or ad&tﬂc&tmm] Jh.eamillﬁeapabh&l nidonh -ec egtadtliecomop $2643 t at tors togp

(S203), whent smt ted data 2.i.s co n data. 15 ¢1a mtted through
the downlink 2 a?n beqp-ngcagpble ("ggggf Sgﬁg]no?hsa rm‘gﬂ e station 30,
whi ph is an i nd| Vi dnrabtdpt{aszodestwmﬁt tha ﬂrlaamiittttadddahacmgh commodalatla nk
ded ont e 0L Enf SO ERTLRCRRRLS, SRRIAG 4L A e
(8204}, when the moblle station 30, which is an individual data
destination transmitted through the downlink dedicated channel,
is a directional beam-incapable mobile station, the antenna
weight controller 14 selects the sector antenna 1llb as an

20 antenna to be used. The antenna weight controller 14 then
determines an antenna weight for a signal series transmitted
from the array antenna lla as being '0', and determines an
antenna weight for a signal series transmitted from the sector
antenna 11lb as being 1" ({S205).

25 Meanwhile, in step (S204), when the mobile station 30,
which is an individual data destination transmitted through the
downlink dedicated channel, is a directional beam-capable
mobile station, the antenna weight controller 14 selects the
array antenna lla as an antenna to be used. The antenna weight

30 controller 14 then determines the antenna weight for a signal
series transmitted from the sector antenna 11lb as being "0’

The antenna weight controller 14 also determines the antenna
weight for a signal series transmitted by using respective
antenna elements 111 through 11ln of the array antenna lla so

35 as to form a directional beam that has a main beam directed
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20 antenna to be used. The antenna wei ght controller 14 then determ nes an
antenna weight for a signal series transmtted fromthe array antenna Ila
as being '0', and determines an antenna weight for a signal series
transmtted fromthe sector antenna Ilb as being 'I' (S205). 25 Meanwhil e,
in step (S204), when the mobile station 30, which is an individual data

destination t¢ansmad kad Mﬁﬂmtsfegon%\A@Lélﬂgmfl@éé&%%dtfé}meéted aa@a

di rectional beam capabl e nobile station e anfenna wei ght controller 14
selects the 4rf¥P%htenna Ila as an antenna to be used. The antenna wei ght

30 control ler L4 U hondaliem fasd esaps praganel iy f, ofpd shEPAker STl oo

transmtted fromthe sector ant enna The ant enna wei ght
controller 1@@%@?%ét%¥9ﬁaﬂe§emesamlén@éleﬂebxgﬁhef@t@rm gahohtdisi2es.

transnitted by, Upj N NBSPEGH & 1 HYEEMA & ﬁ%‘%” 131Y ¢t hhaug %lelx@s()fthghe

array antenna IIa so 35 as to forma directional beamthat h mai n beam
directed 20 tvwRfafs stisaadpberiestad itbe Boansmitisdtdata Retoramdnirefléty dat a

2 (S209). Fol d 9 h ,ﬁqgé a
signal seri esdp‘%tl pli e?g£§€%§ﬂ%n{&e éng?ﬁe.bgﬁ? 839861 néga?ﬁglﬁgaqﬁ "t he
signal mul ti pihex R&‘nlttrallﬁmndurttarpléhecsortmi;ﬁortéadssggnél imputtesi diroamhghe
transmtted- I | ( 7 211) .
Fol | owi ng st ep%zlogglgt%ﬁ&yﬁ@ﬁtr g%sl% tter 4@% %g%@%%% igﬁgl ﬁ‘%l% Fﬁgut ted
from t helOsi grransmilstsiypine ampliitf 188 i18o anpladiiesf r:é:queer:lye s:rgirmalrn,isamdnt he 10
transm ssionﬂm i mbt 8b

I nputs the anp i ffl(? s%éﬁgn%{ag t%]e se tl%rflgﬁtszarﬂq?%an}ﬁ%h%ﬁ n&%)]!- aﬁjl&?%@é t he
si gnal series o t Fénatiny simcenbhe dignalssend ¢s ploi tae tayrrabrearamrﬁmﬁalael ght,

whi ch has begnp ﬂ@i%i%ggg bf%hgedrﬂfqenn% WEQgﬁEep&ﬂ(% Bas ona te@%rﬁ?ﬁ&?h

antenna |l b 15 transmts c n-o6mi eam
mobi | e st at idn Boinhr o@ighinhe tepwilS298 Joorardry ctimnnetctdd t anhanhgelyb only

t he sect a I ] [ ] .l { onal
o o, e SRR SRS 8 B8 (Hplatlon Al B0an AL RGELLE
station 30 through the downllnk:conmmulchannel. Alternatively,

only the sector antenna 11b transmits individual data with an
omnidirectional beam to the mobile station 30 through the
downlink dedicated channel (S208).

20 Meanwhile, following step (S211), the RF transmitter 17a
converts the signal inputted from the signal multiplex unit 16
into a radio frequency signal, and the transmission amplifier
l8a amplifies it. The transmission amplifier 18a inputs the
amplified signal to the array antenna 1lla. Finally, since the

25 signal series to the sector antenna 1lb is multiplied by the
antenna weight, which has been determined as being ‘0’ in step
(5209), only the array antenna lla transmits individual data
with a directional beam to the mobile station 30 through the
downlink dedicated channel (5212).

30 According to the mobile communication system 100, the
base station 10, and the communication method, the base station
10 comprises both the array antenna l1lla used to transmit a
directional beam to the mobile stations 30, and the sector
antenna 11lb used to transmit an comnidirectional beam to the

35 mobile stations 30, for each sector. The antenna weight
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downl i nk dedi cated channel (S208). 20 Meanwhile, follow ng step (S2 11) ,
the RF transmtter 17a converts the signal inputted fromthe signal
multiplex unit 16 into a radio frequency signal, and the transm ssion
anplifier 18a anplifies it. The transm ssion anplifier 18a inputs the
anplified signal to the array antenna Ila. Finally, since the 25 signal
series to thecsetidarlantienmm deldmingsmthkitpbrethdymdthele aatarina B8 glst 2 whi ch

has been determ ned as bejng '0' in step. .(S209), .only the ayray antenna Ila

transmits i naé’vﬁed’iﬁﬂontf’eﬁ a{)egﬁ“f‘ﬁa%alg}f‘? eE'BPbﬁﬂ'?\l sg)é":}ﬁwoflo ci%eamaf%ﬁ‘%’tyafa?on 30

through the soa indamdadic ahesh thasoet i695257) .referiacer dicigthe tmbeinebil e

conmuni cation system 10 the, base station, 10, .and ple communi cati.o
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transmt g didreddlonat 1keamed @ellae ta0bhé arstdt hABSNRA, 1 landstdie aseehan
antenna |l b used to transnit an omidirectiqgnal beamto the 35 nobile

|
stations 30, YOPe&Has LR LGANSHHELIRT R Vidrghda R Trv et FRE 9PHDEELEr i nes

whet her the rddilcatd@ichafnd? dised thHd meBLLeNst abeaM3vapahd erirelithienatat i on
or a directiqgnal beam.i ncagabl e mobile station by referring to the nobile

station i nf orRRAM GIRRAYEAgRORHRIE 2H3T19Re aRleARTALAS gHiRel cbRer BPrPrLe14

then sel ects dix it 89 fdlaediPedt ordSl BBaAlt #BAPabl® nd®iusestdttdn, the
transmtting individual data through the downlink dedicated channel when

the nobi L8 steRtighapeighy hedliistal? $GR b6 H FBTERER 0P a8

Meanwhi | e, whanahlenABbid ®e 66841t 8Pahsmat €iffGlndarakbubeadatneapalbn
nobi |l e station, the 10 antenna weight controller 14 selects the sector

antenna 1l b dd¢ gewaddindeddcpéedsedarBelt ransnitting i ndivi dual data
through the downl iaRkodt@dingaiyedekd Al .stAcaQndi1 00hyy éWErdiasm ahakhnaa 10

may switch an antenna to be used f or transm tting i.ndividual data_through
[ho downl | nik F018° JEGRCERBATERARAEN BECBRITAGUED AN LRS! CinaoHBOLTE
station 38. Aedidfsd thahhelhasssdiald @ the NBypd LENSHE Im PRAlssation
appropriately,, acgording L3¢ My R2e s $0%had" t3%nsd0Y signals
appropriately, according to the type of mobile station 30, and
the mobile station 30 may receive signals appropriately.
More specifically, the base station 10 may transmit
20 individual data with a directional beam through the downlink
dedicated channel by using the array antenna lla, to the
directional beam-capable mobile station. As a result, the base
station 10 may improve beam gain and decrease the saturation
power of the transmission amplifier 18a. In addition, the base
25 station 10 may transmit individual data with an omnidirectional
beam through the downlink dedicated channel, by using the sector
antenna 11b, to the directional beam-incapable mobile station.
Accordingly, the base station 10 may prevent an increase in the
saturation power of the transmission amplifier, when
30 transmitting the omnidirectional beam by using a directional
antenna as with the first or the second conventional method.
As a result, the equipment scale of the base station 10 may be
reduced.

In addition, the antenna weight controller 14 determines

35 and multiplies an antenna weight multiplied for each signal

22



the nobile station 30 may receive signals appropriately. Mre specifically,
the base station 10 may transmt 20 individual data with a directional beam
t hrough the downlink dedicated channel by using the array antenna | la, to
the directional beam capable nobile station. As a result, the base station
10 may inprove beamgain and decrease the saturation power of the

transm ssi on agg! er N dd|t|o e_base 25 station.10 may transmt
i ndi vi dual data i%% a‘ﬁ’ﬁgﬁ%. rec 15761 %tegga%?rﬁr ﬁﬁh LERR G S Fi Fo&cat ed
channel, by us¢hgmermes sddt mhroaghemra a]ndlbectﬁrtal[leted'lrrasaﬂlbona.hsed on the

beam i ncapabl € lon. . Accor , the tation may prevent
an increase in %&4 %ﬁ?‘é DTSR e f eﬁpa% ks %B@ AkR&n 30
transnitting tdwetenma dlliecﬁ.sorcﬁaltebmaneby s i g aséldir e¢heoRaltenaat %ﬂ@h&s
oqui pront | Soal SIS LIRS 08 ap TRR RS et Bof 7 Bokiba | G teme

ant enna wei ghttmﬁmid:lﬁeer Byt deiegnithes ardayanthtaina pilaeSaenbamhgnna wei ght
mul tiplied for eacr}l transmtted fromthe

4 .
respective ant'&rHy 12'1 ent h?@zfi‘sﬁé"fﬁf%%@%%“ﬁ i&ﬂ 1SLebF TN EhAg PaANSeHased

on the sel ectigtk antenna waidit usadroMee 1Spectéifahéy thehent ddea seeGHAL

antenna ||l b |s determ to_be used, the antenna weight 5 controller 14
det erm nes t he Hnt% eﬁﬁgn\ﬁg GRT LD r tLArs e adsePVeE“P?am‘?nsteccetd)rb?nG@ﬁ@ t he

array anténna lltmaasbdeidid 0'Q ThLamwainhe, wahemt daatabnagraryd anna ibhaeks
determned to be used t he antenna Irrﬁ.%ht controller 14 determ nes the

ant enna wei ght®Fhrs W1y AT 168 | FnTidft £E4™ BPeudiesgeChdVeefPEFNARL enna

10 |11 b as bei rglén@nts Thel anheaaghwailghtarbnseéetber ahdentiht ialb,eshy €8sl
signal seri es&ransmtted fromthe rﬁg ctive antenna elenments Il through

IIn and sect or*artdHiE S PEFepPa Keta T SN B Ha S5&3GRr for each

signal series. In thnstmaBN@annkthe anteandenmhghbighbt E6hkes1idr may mdp

easily s ch bhet.ween |n |V|dtzle dat a .di rectlo al _beam _transm ssion using
only theV\%rFar ay Antann8¥IES at["?ﬁﬁ'}/l dagiy faual® asta  directional beam

transmission using only the array antenna l1la and individual
data omnidirectional beam transmission using only the sector
antenna 11b by only contreolling the antenna weight multiplied

to a signal series transmitted from each antenna, based on the

20 selected antenna to be used. In addition, since the mobile
station information storage unit 14a stores mobile station type,

the antenna weight controller 14 may easily determine whether

the mobile station 30 is a directional beam-capable mobile
station or a directional beam-incapable mobile station, by

25 referring to the mobile station information storage unit 14a.
Furthermore, the antenna weight controller 14 determines

whether the transmitted-data 2 to the mobile station 30 is
individual data or common data that is common to a plurality

of mobile stations, and selects the sector antenna 11b as an

30 antenna to be used for transmitting common data when the
transmitted-data 2 is common data transmitted through the
downlink common channel. As a result, the base station 10 may
transmit common data with an omnidirectional beam by using the
sector antenna 1lb so that a plurality of mobile stations 30

35 may receive common data. Accordingly, the base station 10 may
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data omi di recti onal beam transm ssion using only the sector antenna 11b by
only controlling the antenna weight nultiplied to a signal series
transmtted fromeach antenna, based on the 20 sel ected antenna to be used.
In addition, since the nobile station information storage unit 14a stores
nobile station type, the antenna weight controller 14 nmay easily determ ne
whet her t he preltiehe &t ahiceRasd@ i theddatactd ttnal pdheatmocapablteansiseiost ati on

or a directianal, ,heamincapabl e i.le station, .hy 25 re ' t

Tobi | 6 stati BT R Rah SR whc: Thaorn bt ReeEt shee Db by, Pt

wei ght cont r alHeerdi#e dei@ial nestentet her wilvh trlansfitted-odatehe secoh@
nobile station 30 is indivjdual data or c n data.that.is. co n a
plurality ofoRgEhtdosa t’?‘%ﬁ?gang‘ssgl Jé%?'éfﬂlrgchfe%flgi"pﬁﬁ?ténsncaa%lel b agﬁgn 30
antenna te beaszedthaenohr ansiayt bagreotmen watwcathen the transnitted- data
2 is common data transmtted through the downlink conmon channel. As a
result, the base station 10 may transmt common data with an

omi di r ect i on@econamempossmmpagTihe sector antenna |1b so that a plurality of
nobil e statiaons 30 35 nay receive conmon data. Accordingly, the base station
10 may 23 pr VORI 180 CrppPBaicatiAn RESEHPUr ati on power of the transnmi ssion
anplifier when traasnmbbiing t kempmidaeeehi opastdraneby uadapgtimde the
directional antenna as with the first or_ the second _.conventional nmnmethod. As
a resul t 10t &GS SREACT STRIECTHITS FBOWE b‘hﬁ%t ilﬁn‘iﬁﬁcﬁ&}e‘%g’%ﬁ&ﬁ 'h&F
reduced. [ SEGENRxENBCDI MENTEn6Wabid e1GMIUN eabios &ysiamca inobsyetem
communi cati on system 200 adopting the = 10 tﬂége-sec or structure sﬂgm? in
FIG 3A is ded& i mPHsesw,2 Rasans Bt e ShERALP nPRFECTE C8RHBBT | e
communi cat i orgeMphet 200 a8 1se% 14 thase mdbal et Atihnsazsadi drebase k
control equipnent 20, and a pluraljt

_ _ J‘of nobi | e st ati ons ;filo _‘I’J\?.Pa e
station 210 E&AFAPEesl QCPMPFLFes actigs LGPl RArEANAMPEAR 2 H 3 - 5171
sector sest OlseaitieNsacldd kintenmad2albi ; ahdsedtiars tseet bor Ad@Iaanddes ,
whi ch cover t2qelcf1i, rv?lgigheccto%rerl %.heafixe'scgngec %(::L_t (Ira;a:g.rsaé/cond sector array

antenna 21la,, a second sector sector antenna 211b,, and a second
sector sector antenna 211c,, which cover the second sector lb;
and a third sector array antenna 21la,;, a third sector sector
20 antenna 211b;, and a third sector sector antenna 21lcz, which
cover the third sector 1c.
As shown in FIG. 9, the number of the sector antennas for
each sector is two, that is, the base station 210 comprises a
plurality of sector antennas. When DS-CDMA is adopted as a
25 radio access, the base station 210 may transmit signals to the
mobile stations 230 by adopting transmit diversity using a
plurality of sector antennas for each sector. 1In addition, the
base station 210 may perform antenna diversity reception of
signals from the mobile stations 230 by using a plurality of
30 sector antennas, an array antenna and one sector antenna, or
an array antenna and a plurality of sector antennas.
A plurality of mobile stations 230 has a function to
receive signals from the base station 210 transmitted by
adopting transmit diversity. Except for this point, themobile

35 station 230 is substantially the same as the mobile station 30
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antenna 211a2, a second sector sector antenna 211b2, and a second sector
sector antenna 211C2, which cover the second sector 1b; and a third sector
array antenna 211a3, a third sector sector 20 antenna 211b3, and a third
sector sector antenna 211c, 3, which cover the third sector 1c. As shown in
FIG 9, the nunber of the sector antennas for each sector is two, that is,
t he base stat |sjm“ﬁ‘11&rcm1m| es 'ahepj:udmme}ltmfr}smmroanteezmamen‘d\héﬁ is

DS-CDVA. is adouo[;t e‘tﬁr’%é 2.[1 gagslag?g%%)elgé‘a bas S Orgil’_%)ll e@xp%ggsmt

signals to the |ng ansm Versirty-using a
plurality of sEctdrowantiEenriss . for, edwdraRoteqr delseragdibnogivtihg thaseaseati on
210 may perform.antenna diversity rece Ici n of signals fromthe nobile
stations 230 % a%faﬁlﬁ'ﬁtéso?még %‘gt:tor antennas, an array antenna
and one see6tor antenaat,@r coﬁm@mrayl@mbemmmieatplttimamltwimﬁesecttbed

antennas. A pl ur Ity of e stati
signals from t]ﬁ'e §£‘e§t QFHQSFI 2'161??% t 39 l-ag(g M g‘% rgr:%n%i?@ﬁ?
diversity. Exegpexpeanbbisnpa mionﬂl@ﬁrﬂmbbheré@dﬁeﬁ ifor 2RO Haxseswhataonially
the sanme as the npbile station 30 24 shown i.n 4. The radi Ot\?ﬁtﬁoéé

nt r ol

control equi prfert 1BPTET SRS PRI 5P HE %3@%"&“1 héphPﬁaiESrﬁet

equi prent 20 syz@wanl D16l &ztellhekeaires €OsS Gant c@nfggura}gldnhesmmein
ref erence aumé,r |s. is _omtted. Nex% a confi %urat of t% bass %t ation
% ri

210 is de - LR foFtHe sTHYE BB 6refin

simplicity of2iexpl aati am, a&s@O%fl'iogM,'r at IchIhfﬁ.@Qhﬂathdnf OIE therhasaissabhon
210 in order to cover one sector is own. Ther ef Qrfgéﬁt%g base staé ﬁn 210
I

actual |y reqwsryéstef’h’ée%‘élrr‘ée%gﬂif|t§ﬁf’§f“ll5ﬁ1§ﬁ5\ﬁ?nsﬁ'l t453% e PR htinber

of sectors CO\SQ:ran.obﬁé bhe dhaseididaihothe 260fifhatiddn a:lfSl?hshm/R atation
configuration system quired for. tr miti

a transni ssjon
transnmi tted-dzftcié’ }’?hﬁ neghi e Fi&adki%n E‘ 3027 A cF e ?ﬁt 505’8?1: §trati on
of the basp Steatria@nanfdfhna A&lahca/\@luﬂaﬂﬁ_/ oiQsedtter hasensaatilab aZﬂc{)lec,

ggg{gfi ses an 15 a513%.30t 6002 2118, 8 R 2k §¥nQhuteed ol AthPARAs 244b and
a signal segmentation unit 213, an antenna weight controller
214, amobile station information storage unit 214a, a spreader
215, asignal multiplex unit 216, a plurality of RF transmitters
20 217a, 217b, and 217c¢, a plurality of RF receivers 2174 and 217e,
a plurality of transmission amplifiers 218a, 218b, and 218c,
a network interface 219, a transmit diversity weight controller
220, and a combiner 2Z1.
The modulator 212a, the signal segmentation unit 213, the
25 antenna weight controller 214, the mobile station information
storage unit 214a, and the network interface 219 are
substantially the same as the modulator 12a, the signal
segmentation unit 13, the antenna weight controller 14, the
mobile station information storage unit 1l4a, and the network
30 interface 19 shown in FIG. 5, respectively. Therefore,
description thereof is omitted.
The spreader 215 spreads a signal series, which 1is
multiplied by antenna weight, and inputted from the antenna
weight controller 214. The spreader 215 inputs a signal series,

35 which is transmitted by using the array antenna 21la, and
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a nodul ator 212a, a plurality of denodul ators 212b and 212c, a signal
segnentation unit 213, an antenna weight controller 214, a nobile station

i nformati on storage unit 214a, a spreader 215, a signal nultiplex unit 216,
a plurality of RF transmtters 20 217a, 217b, and 217c, a plurality of RF
receivers 217d and 217e, a plurality of transm ssion anplifiers 218a, 218D,
and 218c, a RgLwRRK el di yer | er
220, and a conbi ner SZJiﬁeq% gﬁoééﬁasf??ﬁﬁ%%rplteﬁe g?gﬁg‘%% gﬁhg%%%:? iéJ’Jﬁlt
213, the 25 8ht&nkl weilgmdddritarol kbe @lnbaddxeﬁr@bﬂmeltﬂ@tal@mallrﬁ@rm ion
Storage uil FhaRsnetohis aelNOke SLELIAGE RAS. 2 ALPURS AT BdYuddle same
as the nodul at or Segnentation unit 1 é ant ennia. wel ght
control | er 14inttee ﬂnitﬁd@ssgaalosﬁrms),r net the ttarswic diversday weeigtithe
network 305in wn in FIG 5, respectively. Therefore,
description t%gﬁgg %égo%?Qted. The spreader 215 spreads a signal series,
which is multipliebhdy tasanemnd v@i\ginaiandwéngimtt@@nﬁro&&ehe 20t enna a

wei ght contro e 5 na seri. ichis
transmtted bkkgésﬁﬁ} -gégsriggcao etrerr?ﬁlileflglggé %ﬁatggg an&é"& %l‘f%rsvm}ﬁ(r ead
signal seri estOtbetnsmrngnmi byulisiipbea plurdl %6 .ofl rseactidn:t aptentde Xlgrkeader
215 inputs a n eri transm.tt t he.sector_antennas.211b
and 211c mcl%lag ghll% thwgO spr A rsﬁléjr?aﬁYSerl est]qf1 s't“ﬁg &?‘é%%?ﬁ‘fy RN S ty
wei ght 5l@ontcontteil1@20220 hentfiaamsman tdinner setighwecghtrednfool ten22G i s a |
transmt dive c ntroIIer th ol s transmit. divers

per formed by ey eye SERGTE Pyt 6 82l SRt nes YERR b b
specifically,21fe t@raasmastulctl v‘eins ittryanweii g i sayt wel gler caa@irpeléoramo

ant enna wei gh I for tra rS|t to.the read SI naI series
I nputted frorr%?ﬁgpés%ge%r iy lvﬁgﬂqﬁfesﬁ’l 9e ﬁgt%?%ng 5| ry Rei ght
control |l er 220ragsmitioed tfmomwmtwal veesidly byntganmersat |21gu vvcmﬁi gridlicseri es

transnittlejj fi:(%%ég\pi\%ﬁpr antennas 211b and 211c,

More specifically, to begin with, the transmit diversity

welight controller 220 segments the spread signal series
inputted from the spreader 215, into the same number of signal
series as that of the plurality of sector antennas 211b and 211c.
20 In other words, the transmit diversity weight controller 220
segments a signal series for each signal series transmitted from
the respective sector antennas 211b and 211lc. The transmit
diversity weight controller 220 then determines a transmit
diversity antenna weight multiplied for each signal series
25 transmitted from the respective sector antennas 211b and 211c.
The transmit diversity weight controller 220 then multiplies
the respective signal series transmitted from the sector
antenna 211b and 21lc by the determined transmit diversity
antenna weight for each signal series. In this manner, the
30 transmit diversity weight controller 220 generates two signal
series transmitted from the two sector antennas 211b and 21lc,
respectively. The transmit diversity weight controller 220
inputs the signal series multiplied by the transmit diversity
antenna weight, to the signal multiplex unit 216.
35 It should be noted that the base station 210 may transmit
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15 respectively. Mre specifically, to begin with, the transmt diversity
wei ght controller 220 segnents the spread signal series inputted fromthe
spreader 215, into the sane nunber of signal series as that of the
plurality of sector antennas 211b and 211c. 20 In other words, the transmt
diversity weight controller 220 segnents a signal series f or each signa
seri es transnistigad1tr o thdiendaSpettareosect d wintrentasd2ptbngntir@igmi t The

transmt diversity weight, controller 220 then er Im nes sm, t

di versity ant Env&T Féhgsnﬁ?tﬁ i“6F & Vi ?rgagg'%ﬂ%%évgggﬁiggoggg?r%%s%ﬁ?ted
fromthe respgadiveaseess. aieEmshlith dveraity. welhatt cansmollelr vaIGity
wei ght controller 220 then ltiplies the res tive signal rLe
transmitted | FERPERE SLLROT ChfEBRRT2 RESARA UG8 By i%e “ASEF nthEepna
transmt divepsittyasadi eimt@nt@ gbtbé alseeREbrstsggakl Serdresnislsicnhi $nnetrmer

the 30 transmt diversity weight. contnollgr Zzgﬂgg era%Fs t wo s%gnal “geries
transnitted fFBFEt Lt wor E gt 1% efnd8223 1074 189OPEEBE TV The

transmt di veasivbysWweightTHORraakhet @2erdipuveibhe Somnedlisar 2es then
mul tiplied by the transmt diversit% _agtenna meigh% to thetsigna%E a
mul tipl ex uni e3¢6M135S| the RATEANBVRLIRY Tl PHES 1RSI P5E8R AP
transmit 26 sipgngdsnd 0 1t-heanBkidteilidldsObhe 230 dirtdhaut gadopis Rpet semisod t
diversity as in the case where DS-CDVA i s _not adopted radi o_access.

th
The transhit GREREAMRPEFURELLAREBFIRG 920 ADPerqibh« AdioHd Seeter

antenna 211b gnithpiseatwy ant adnan SarddthAvedghani €@t tomthe tusedmfidie
signal transm ssion, in the case of transmtting %ignals w t hout adopting
transmit di vEFEREPILTREVEF ShbFi Ve ertyF Atditghe“Cont rol I er 220 then

determ nes the antepha ¥ehght heltipeesehect eplseatdtipnémsmathassedary ' 1
, and determ nes the antenna wei ght for_ the sector 10 aq{e%%% not_sel ected

as being 'O SiABAA rWAGS WLLRgide sBI9RLL REFAEHIiRG Eangmit

an ant enna
wei ght i s1s0t geybput t{r emtehaa twed®i tcaite@ilsi t yMovs gfipe citaadllyer 289, The

signal multi plsgéng?_ir;[‘uftlfplrgu}l Ellnﬂ:eﬁ(leg m%'.i‘%i%%%gg the signal series of the
transmitted-data 2a to a plurality of mobile stations 230. The
signal multiplex unit 216 inputs the multiplexed signals to the
RF transmitter 217, the RF transmitter 217b, and the RF
20 transmitter 217c, respectively. The signals transmitted by
using the array antenna 21la are inputted to the RF transmitter
217a. The signals transmitted by using the sector antenna 211b
are inputted to the RF transmitter 217b. The signals
transmitted by using the sector antenna 21lc are inputted to
25 the RF transmitter Zl7c.

The RF transmitters 217a, 217b, and 217c¢ perform
frequency conversion so as to convert signals inputted from the
signal multiplex unit 216 into radio frequency signals. The
RF transmitters 217a, 217b, and 217c input the signals performed

30 frequency conversion, to the transmission amplifiers 218a, 218D,
and 218c, respectively. The transmission amplifiers 218a,
218b, and 218c amplify the signals inputted from the RF
transmitters 217a, 217b, and 217c, respectively. The
transmission amplifier 218a inputs amplified signals to the

35 array antenna 21la. The transmission amplifier 218b inputs the
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signal series with the signal series perfornmed transmt 15 diversity
antenna wei ght control. Myre specif ically, the signal nultiplex unit 216
mul ti pl exes the signal series of the transmtted- data 2a to a plurality of
nmobil e stations 230. The signal nultiplex unit 216 inputs the nultiplexed
signals to the RF transmtter 217, the RF transmtter 217b, and the RF 20
transmtter Zampllfes@eﬁlgn\aal yo tHesstgoalamtienaasel ih ed Thy tresh sl ddiesmar r ay

antenna 211la are. l to t F tra The si naI S
ranemt ted boraLt RSt R OsctR Sanbe R L3t £ Sha Al o B L) e 9ene.
transmtter 22¥bc.The signals transmtted by using the sector antenna 211c
are inputted to

and 217 perform PTG GEREY GORTEPE: Gh! 8o e Y4B AnpRHEoLt bhat s gD

fromthe i g@aém@mt:t; i1l 1ex thhot gl 16 imt ozmadnplszrl@wemgyasls@iajes offithe RF
performed 30 frﬁﬂyency

transmtters 217 217b nd 217c.in signal s

Conver'si ot b EREmE T ER e oPa ahprnerEeaTbE Ykl essin ypcant
respectively. eTégedt QSIS shebugApti I arss 2ﬂ,§atte<211&mm and 2dGcsmaigdidny the
signals inputted fromthe RF transmtters 217a, 217b, and 217c,

respect i vel y. PAREIEIL AdARL BRCRMAH FRe antsnaa SIaNRTE sanbt + £RZAUERAHANS to

the 35 array efttgeNaratantbima pansi 95 entAMHd Erﬁﬁy?élrﬁi%dn%pillé dham2 7
anplifi eﬂtm ghal_to the sector antenna 211b. The transm SsSi ua+ ggl i fier
h

218c inp R Bl Pri BRE SrgAHl 2RbeRRR Ldét bFanatihndndivi

antenna 211la am@mqwsaaﬁwﬁadsd yhat snbeaivectidl Lnpebs- aaliabwrmmgneﬂln.
An anplified sjignal series of the transmtted- dgt% edb t he
t q‘l%ﬁf"fl an ed

respective ant ERECD #idhehd et onRl RRAm IRTRVE
transm ssion clemél | &y 2488g tz=opeaehl ofyidreanberng a RinfiTRIA 3121 Iﬂﬂrotufghough

21 In of the ay antenna 21la. As with the array antenna Ila shown 10 in
FIG 5, the a%f%ﬁl antenna 21la transmts individual data to a nobile
station 230 that | sm dliglectieanal ghaanseapabl ef nohé | Bravdmd t 131 -wWdta 2a
directi onal btelaarplénblré)tuegcp t;[yh%hcem\é\gu:glx(‘ gz?igén?naa;[ ezc.jl.lb is inputted from the
transmission amplifier 218b to the sector antenna 211b. An
amplified signal series of the transmitted-data 2a transmitted
by the sector antenna 21lc, is inputted from the transmission
20 amplifier 218c to the sector antenna 211c¢c. As with the secter
antenna 11b shown in FIG. 5, the sector antennas 211b and 211c
transmit common data to the mobile stations 230 with an
omnidirectional beam through the downlink common channel.
Alternatively, the sector antennas 211b and 2l11lc transmit
25 individual datawith an omnidirectional beam to amobile station
230 that is a directional beam-incapable mobile stations 230
through the downlink dedicated channel.
Furthermore, the signal series of the transmitted-data
2a inputted to the sector antennas 211b and 211lc multiplied by
30 the transmit diversity antenna weight. Therefore, the sector
antennas 211b and 21lc¢ transmit the signal series that is
multiplied by the transmit diversity antenna weight, that is,
signal transmission adapting transmit diversity is performed.
In addition, in the case of transmitting signals without

35 adapting transmit diversity, the transmit diversity weight
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channel, by using a plurality of antenna elenments 2111 through 211n. 15 An
anplified signal series of the transmtted-data 2a transmtted by the
sector antenna 211b, is inputted fromthe transm ssion anplifier 218b to
the sector antenna 211b. An anplif ied signal series of the transmtted-
data 2a transmtted by the sector antenna 211c, is inputted fromthe

transm ssion 2@namBhhbiref>2? 1RG drhihRe BRE 1At ANERBRgRE or AReVbéPedtiea
sector antenna Ilb shown in FIG 5, the sector antennas 211b and 211c

transmt conmSRCHaracnsennd abbPeENSt at | oD Idenianeana BRAHPYLE r £2X | bl

beam t hrough the+deWahitBkn§ ONBPNs E1EBREA -as MdBIalg Vel XcchbP@ig§EY Ol the
antennas 211b and 211c transmt 25 individual data with an omidirectional

beam to a nobFREnstafPshes2BBlihRtied by dit'edsi dhal aBEGRPRNEAHEBI 5 Nt | e
stations 230 ohtﬂbg‘ﬂgﬁrérﬁecr@‘é’!%%hg}ﬁig@i@ﬁ%ﬁ@éﬂ?gg-cé:rk‘t’ffctlelré}mz@o.t hes

signal series of the transmt ted- data 2a input to the sector antennas
211b and 211lcamgsybti edgppls3ore heansmhshed colydrm yhe medprd odes@fior

Ther ef or e, thgn§gﬁhﬁrwggﬁggga§d éﬂ%&éﬁEHittﬁiQ%EE&t he signal series that
e

is multiplied by t transmt versity antenna weight, that is, signa
transmi ssi on adapti hg addidsian. dheesedtor antpanksr bbb and, 2ddgi reesiven the

case of transm ' Sd i ' I ] Y} i : e
Cransnit divorEPpeRIL LR LIPS o A08PLL A0 iBRS 1o Ak Eomide da
for the skl ecradiosdénbs whtenhle asrlpidiengtationgn@3fhesanithnbhewesgdor or

the sector. aghenfanpl, SELAALEAr8 Dol NGrclec ALanibRtbl 2P ondl g0l

series multiplie as the antenna wel I's not 5 output fromthe
transmit di veisbuy s ghcetved sdoned s22@mnsag ttgdriagom thegiqhidlesshgions

transnitted ophy fi oghlber 5e) £6hed SERLOTw, AL AU LNON H29aRbAS f4 ansri ¢

diversity. In addition, ector antennas 1lc receive/ transmt
signal s from Fesphetivbly e TeakT giesed3ersr2 lcishaedtd v debeehdhe $190&tSn t h

the mobi | &5 St ahpaP8e43C:85 WHeh 28 cieUrlendBeMAY idhSMoML 1 PiFhfa1 R, The
sector antennas 211b and 211c
synchronously, and input them to the democdulators 212k and 212¢,
respectively.
The demodulator 212b demodulates the signal that is
inputted from the RF receiver 217d and transmitted from the
20 mobile stations 230 in connectingaradio link. The demodulator
212¢c demodulates the signal that is inputted from the RF
receiver 217e and transmitted from the mobile staticns 230 in
connecting a radio link. The demodulators 212b and 212c input
the demodulated data to the combiner 221. The combiner 221
25 multiplieddemodulated data inputted from the demodulators 212b
and Zlic by antenna weights for antenna diversity reception,
respectively, and combines them. The combiner 221 inputs the
combined data to the network interface 219. More specifically,
the combiner 221 inputs the data included in the preamble
30 transmitted from the mobile stations 230, and mobile station
information included in the signal, to the network interface
219.
In addition, the combiner 221 stores the mobile station
information included in the signal, in the mobile station

35 information storage unit 214a. More specifically, the combiner
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I nput the received signals transmtted fromthe nobile stations 230 in
connecting radio links, to the RF receivers 217d and 217e, respectively.
The RF receivers 217d and 217e detect the signals 15 inputted fromthe
sector antennas 211b and 211c virtually synchronously, and input themto
t he denodul ators 212b and 212c, respectively. The denodul ator 212b

denpdul ates the1shgeakisbas t15e ddPUld e tiom ReRRake6R! YRE1ZA Y Ey afrk
transmtted fromthe_ 20 nobile stations 230 in connecting a radio |ink. The

denodul at or 21¥RedefbdufBt el &i FAL MG 2SO npithed™PPdhet hEtEELON

receiver 217ejapftirapsfiéd edafd OmidesfoRid erisdmt i 9NEhe3Hobite COPMELIA NY a
radio link. The dermpdul ators 212b and 212c input the denpdul ated data to

t he conbi ner $BICIMARLERMiHEHILRRIES2 A t | BiSi Bdr Aeibeiul e Ba8Et 2EF AR t ed

from the denpglubahdf YrakdPwhaPfedldte mbbarﬂeegeat}ﬂ@wﬁ@ ifs0h @& Ponal
diversity reception, respectively, an onbi nes them The conbi ner 221

inputs the ceRBPneaPalla nebiife ﬁ’?@f"\m Olrntaefiflééétzﬂ?gall\/ﬁ‘?@“sb‘é%?ﬁqlb@ ly,
the conbiner RJdiiapytscidie, data included in the preanble 30 transmtted
fromthe nobile stations 230, and nobile station information included in
the signal, to the Neot o GSnt &ih sand 14Boshew addiveicss onphet Bah@hHesiarp 1

stores the mobLhf hétd:2f ank @ oHRQR oLREbHIRC: Jdh dis el i Bban! g dfifdrobi | e

station 35 information storage unit . More specifically, the conbiner 29
221 assodi®at esrapemipbed efr§ﬂfatthénb¢1ﬁ¢ d?‘frmﬁlmh 2ilfc| ulR FEGShe 1 1AypRd of1R.he

nobi | e st ati opsy 230n ¥ £y PRI %xﬁa%hemon' dend i fd SRy 9@ Ei@t;—em@@ai &4 Qres

themin the nobile station information storage unit As a result, the
base station SZPlemy FfGasplihehions a keamobateern eYtT}Qih tQSO"@%%ﬁ*cﬁtrJé@t i onal

beam capabl e @P@'dﬁ&éﬁﬂ&&r%s%%é@%&@&ado @a%e&%%a@h%eé@l&eﬁ‘abﬁt@t | on.
Next, FIGS. 11A and 11B show a directional transm ssion beam pattern and an

omi g:h recti orfB®Pilaf$Md OnFP MeanThatbesers tatd oy 218 MrEpeRit f GoMRe didse
station 2330. {fckldScohdfodNhtblByith an omnidirectional beam through the

common channel, in order to transmit common data to all mobile
stations existing in a secteor. In this case, when the base
station 210 does not adopt transmit diversity, the base station
210 transmits common data by using either the sector antenna

20 211b or the sector antenna 211c¢. Therefore, the common channel
beam pattern transmitted to the directional beam-capable mobile
station 230a is formed as a common channel omnidirectional
transmission beam pattern 3b from the sector antenna as shown
in FIG. 11A.

25 In addition, when the base station 210 and the directional
beam-capable mobile station 230a adopt DS-CDMA as the radio
access, and the base station 210 adopts transmit diversity, the
base station 210 transmits common data with an omnidirectional
beam through the common channel adopting transmit diversity,

30 by using two sector antennas 211b and 211¢. 1In this case, the
common channel beam pattern transmitted tb the directional
beam-capable mobile station 230a is formed as a plurality of
the common channel omnidirectional transmission beam patterns
3b from the sector antenna shown in FIG. 11A.

35 In addition, the base station 210 transmits individual
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for sinplicity of explanation, one sector is described as an exanple. FIG
11A shows a beam pattern when the base station 210 transmts
transmtted-data to a directional beam capable nobile station 230a. The
base station 210 transmts common data, 15 such as control data, with an
omi di rectional beam through the common channel, in order to transmt

comon dat a tﬁa@!ilvé]{i%pi | &ir&ietd %St PG tReSEEEDEatdd) chinfetasey When
t he base station Joes hot a opt transmt diversity, the base station

210 transmi t sugbnoothelAnTayyansenya et ilivor tohkhe cHRcEMnEdnBe 3D S4B HF t he
sector antenngoplic. s UEIS Ui | o FOURIEGh2RNGk | bRATBAY EeaR1bhazbM ( { ed
e

to the directional "beamcapable no station 230a is formed as a conmon
channel omi ditreosinbhal ther aviswicsdionn Lbdeampdit epen BPEYAE tHe strtopna

| QiégdkEEHQmiw@Qadkbsmb@Sﬁlﬁi@di@w @40 and

ant enna as. shown n 5
t he direct?on%%ggggaﬁgégﬁaéﬁénﬁébf e station 230a adopt DS-CDVA as the radio

access, and thetbase eltemtands Pidludiobis theanthay aditeapdidila -t hehepgkere.
station 210 transnits. n i t onni difectionadnitheam thropgd the
common channeF%dg%‘t&ﬁﬁﬁég%nsﬂn%&fﬂve?&gﬁy, H%%Q%{S/ﬁ ' W

using two sector antennas
211b and 21lcdikrmcthbsatabeamthepakbmmebidisamtatissam3fat L&r AoOFPaAsAFtRed to

the directional ..beam.capabl | 1e t] dPesih boamBdtRera 4 Brahi ty
of the commﬁegﬁgﬁﬁgij cgpr?%n(?ﬁr%%ﬁb%éo%aﬁa?r%%shm ssi on beamxH%atter ns 3b from
t he sectoro antaenarshgwantanfka Q114 /es 3Bdwn dddiftiton 1 1dhke base station 210

transmts individu 0 a,wth | ijonal Reamiornpigh stthe idadi cat ed
channel , by usi nga%ﬁé'afféafhgrﬁseﬁﬁ%g%%aqﬂﬂ to tﬁe gi recti onalS beam capabl e
nobi | e st ati onraaéaithbrneaspadittedaiibya theabddwestirnah Peem-{LPgABAPLE t he

directional beam, control Lj t t.enn el ohtod ehpaasd Ol s@spes
transmtted fP"8§:l§gp ﬁfrléjr?lfymo T an %ﬁgﬁe?g?@nt sag?lnocl uded in the arra
antenna 21la. tFhesefardivetdictyledhevak shatnen IehirpasheEs aFEenietad to

the direptiongh beam.cARARLEPRORLE SL8H! QI-ARAR drie IohiRd 8Radnedpdbgat ed

channel drrtectional transm ssion beam pattern 4a f rom
using either the sector antenna 211b or 21llc as with the case
of the directional beam-capable mobile station 230a.
Therefore, the common channel beam pattern transmitted to the
directional beam-incapable mobile station 230b is formed as a
20 common channel omnidirectional transmission beam pattern 3b
from the sector antenna as shown in FIG. 11B.

In addition, when the base station 210 and the directional
beam-incapable mobile station 230b adopt DS-CDMA as the radio
access, and the base station 210 adopts transmit diversity. the

25 base station 210 transmits common data with an omnidirectional
beam through the common channel adopting transmit diversity,
by using the two sector antennas 211b and 211c. 1In this case,
the common channel beam pattern transmitted to the directional
beam-incapable mobile station 230b is formed as a plurality of

30 common channel omnidirectional transmission beam patterns 3b,
by using the sector antenna shown in FIG. 11B.

In addition, when the base station 210 does not adopt
transmit diversity, the base station 210 transmits individual
data with an omnidirectional beam through the dedicated channel,

35 by using either the sector antenna 211b or 211lc, to the

31



10 the array antenna 21la as shown in FIG 11A FIG 11B shows a beam
pattern when the base station 210 transnmits transmt ted- data to a

di rectional beamincapable nobile station 230b. Wen the base station 210
does not adopt transmt diversity, the base station 210 transmts conmon
data 15 with an omidirectional beamthrough the common channel, by using
ei ther the setireictarhennadedhlhnoapdhle msbiM ¢ hstdrel @asEsOtof tI‘heréifrJﬁeti onal

beam capabl e b| e statiaqn T erefore the ¢

pattern trans g&dﬁ(‘f#ﬁg %ﬁ‘?%r&efjr A "begﬁrttﬁcapagm%ﬁ]b ie statlon 230b
is formed as cﬁr&t&@mﬂmnbéhranﬂedzamml@l|nfoexitl|eosaht1m1ar953mbsssdlfmtm%ina|§aﬁtern
3b fromthe sector antenna a
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diversity, kytatsiond 2809 ba6psens CoMmiaNtae %amoamlcézéﬁc anlchtlhltﬂ basase,
t he common channel beam pattern transg}: ﬁEged to, the dir ctlon

beam i ncapabl%atdfin & 19 &79P8 52558 F8 P SEY Y piith 9% oPté'ﬁmcgrermn
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ant enna snown I n n a | en ase S | no

Soptt Lnerhe ardirared cheracnaderdiing brandnts ATTERRLEY] B SHRA Tt h

Wi E E ant ﬁrml dje{cft(aﬁ %?ﬁjenbx%%rlnlzghboagﬁlumefde?maﬁr?ch e eltheliaaeldycaudg "

el er e sector antenna or C 0 e lre Lon apa e
i ShaEe | T PRt eTho GEATERL B Shahhe Ch8an iEteargrat

nobil e stati ampattern

transmtted tgdn8ncdig=eatel @@@ii@%&rﬂtllﬂﬁapamﬂa & spbihed sisaalmruﬁﬂnb:y off or med
as a dedicated channel Ol’mlfl rectjonal tqrar}am ssion_be aﬁ]g thg § from

the sector aftehitatesd Shanpe il 55??F8ﬁ551 %pasSe St ation
210 and tbe divedy enralndeas saeaaabhﬁtml showt atri dsric;zsatiBadopt DS- CDVA as

the radio access, ‘and the base slation 210 adopls {1 a)seLh S \HSbhke the

station 210 is described in further detail using FIG. 12. FIG.
12 shows a configuration of the reception system required for
receiving data transmitted from the mobile stations 230

20 included in the configuration of the base station 210. In
addition, for simplicity of explanation, a configuration
required for the base station 210 in order to cover one sector
is shown in FIG. 12. Therefore, the base station 210 requires
the same configuration shown in FIG. 12 for the number of sectors

25 covered by the base station 210. As shown in FIG. 12, the base
station 210 comprises an array antenna 21la, a plurality of
sector antennas 211b and 211c, a plurality of RF receivers 2174,
217e, and 217f, a plurality of demodulators 212b, 212¢, and 2124,
a combiner 221, an array antenna weight controller 222, and an

30 array antenna combiner 223.

The array antenna 21la and two sector antennas 211lb and
211c receive signals including data transmitted from the mobile
stations 230. Each antenna element of the array antenna 2lla
inputs the received reception signal to the RF receiver 217f.

35 The RF receiver 217f detects virtually synchronously the signal
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transmts individual data with an omidirectional beamthrough 10 the

dedi cated channel adopting transmt diversity, by using two sector antennas
211b and 211c. In this case, the dedicated channel beam pattern transmtted
to the directional beami.ncapable nobile station 230b is forned as a
plurality of dedicated channel ommidirectional transm ssion beam patterns
15 4b, by usiigpithe:¢ ecbar cath i@ mhowhenanEldE thkBarNextantermyoniilges ati on
of a reception systemof the base station 210 i.s escrkgﬁglép { t hep

detai|l using EIEIPRLSELE L0 (e TRy AR BRI T 3PSn 8P HE R Fecehti on syst em
required for ad®ceioti Nghdadartoraastehigs 2fnorand el mobirpmtstie irensp2306n20

included in the configuration of the ba tat | 210, In [{.lon or
simplicity ofSJESJEJa”h&% SR B SSRGSt ?&Lﬁ E}Ibdq%iqﬁgd F%?P?%gldg%%% s gtgi on
210 in order HP reRéaNe@RE25REtATA 2Teshorert wiktGallg. sfineeirones 1t hbebase
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FRREE

plurality of dempd(iNé BFE2Y EIFENPEE1GHCoORSEHOLIET antsnnd; ay
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the RF receiver 217f 35 The RF recejver Zé_ggﬁgcet ects. virtuall

|
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the antenna weight, to the array antenna combiner 223. The
array antenna combiner 223 combines the reception signal of each
antenna element multiplied by the antenna weight. The array
20 antenna combiner 223 inputs the combined reception signal to
the demodulator 212d4.

The demodulators 212b and 212c demodulate the reception
signals inputted from the RF receivers 217d and 217e,
respectively. The demodulator 2124 demodulates the reception

25 signal inputted from the array antenna combiner 223. The
demodulators 2124, 212b, and 212c input the demodulated data
to the combiner 221. In this manner, the base station 212 has
a configuration for performing three-branch antenna diversity
reception using all reception signals received by all antennas,

30 that is, the array antenna 21la and two sector antennas 211b
and 21llc, for demodulating data.

The combiner 221 is a diversity reception controller that
controls antenna diversity reception of signals from the mobile
stations 230. More specifically, the combiner 221 multiplies

35 the demodulated data inputted from the demodulators 2124, 212b,
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The array antenna wei ght controller 222 controls antenna weight f or the
reception signal received by each antenna elenent 10 of the array antenna
21 la. More specif ically, the array antenna wei ght controller 222

determ nes the antenna weight for the reception signal received by each
antenna el enent of the array antenna 21la. The array antenna wei ght

control | er 2238n&hen2cnult &9k biess | heedceihicRy  SiagRialcch®eak¥edhby . eatdre
antenna 15 el enent %X he det erm ned antenna wei ght. The arr,ax_antenna
wei ght cont r of PEF153 JriﬁBut{é" PrE1P et edhs gRAPIRGY t3501 MBdthRLlieRe 2GR enna

wei ght, to theedbdayated eddgn o9 RiMentddda TReghar fay aRteMNa Eonbidely 223
conbi nes the rec%gtEi on signal of each antenna elenent nultiplied by the

ant enna wei ght$¢§RE'@ray 20 antenna combi ner 223 inputs the combi ned

receptionssignal torort hexglfsmdul BT cdithe rThe ded@eiimiss #hle? bardiichval 2¢

denodul ate the reception signals inputted fromthe RF receivers 217d and

217e, respect PV forh And&AsquRAVEF S 2 1Y eI Aates PenBut bERpi G pamh

signal inputteshédenatde astay aBEEPALnSORHI RRE 223epfh6n deredulat ang 212d,
212b, and 212c input the denodul ated data to the conbiner 221. In this

nmanner, the bESECRELRT oH IBL h&§CLAVEBNPY gilintd By R tEEPROZ AL A@DA the

three-branch saéenPandeBRSiZNY b AREEPLEON 1l A deF 88 RENPA pIH 831
received by all antennas, 30 that is, the array antenna 21la and two sector

ant ennas 191 1denepbated dega BEduistespinat Antenna sepohsr LoD pritenga

diversity recepidedi Gontrddilidnat @8t r 9bsn AR £nnep di V& e d €GeRk on of
signals fromthe nobile stations 230. Mdire specifically, the conmbiner 221

nul tiplies 35MhelRiskislidrite ARAPRLRABEIU iMeshrpf dasiddatedofata £2d,
212b, 33 and Zd 2y meidHt S tHeesRaBihge! ¥p1286n £05D: NestdlieMmaiNe 1t

specifically, to begin with, the conbiner 221 multiplies each dermduFat ed

data by an amteTREVR gRY O tERlddRd dtRier antgnnpedtgkaidn. LSTFENtERAADI €,

the conbiier PRieletisf Febeptibe RNbEMA t MAIIGH by WadNERBEuBLYES Haltk .
reception to be nultiplied each
The combiner 221 inputs the combined and demodulated data 2b

to the network interface 219.

(Communication Method)

20 Next, a communication method using the mobile
communication system 200 is described using FIG. 13. Steps
(S301) through (S306) are substantially the same as steps (5201)
through (S206) shown in FIG. 8. Following step (S306), the
transmit diversity weight controller 220 performs antenna

23 weight control for transmit diversity to the spread signal
series (S307). More specifically, to begin with, the transmit
diversity weight controller 220 segments the spread signal
series into the same number of signal series as that of the
plurality of sector antennas 211b and 211lc. The transmit

30 diversity weight controller 220 then determines the antenna
weight for transmit diversity to be multiplied for each signal
series transmitted from each of the sector antennas 211b and
211c. The transmit diversity weight controller 220 then
multiplies the respective signal series transmitted from the

35 sector antennas 211b and 211c by the determined antenna weight
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denodul ated data, according to the reception |level of the reception signals
received by the array antenna 21la and the sector antennas 211b and 21lc.
The conbiner 221 nultiplies each 10 denodul ated data by the determ ned
antenna wei ght for antenna diversity reception. The conbi ner 221 conbi nes
each multiplied data, and obtains conbined and denodul ated data 2b. In

this manner, tie caHisiafc 23%¢QRLtEO0FSraBhERNS1 ShYErSdtdes r BGERNHAN aDYe
control ling the antenna mel ht for antenna 15 diversity reception to be

mul tiplied by W& TRk ta A1 VeRe L EB MsiLebt %tlf%@(rs2%@l§eé8%ﬁned

and denodul at Qéitdﬁ.ﬁra t?@ sb@tbbeaﬂﬁér\ﬁ% k1Y enf 268 2d8tof GHTBHHL M@ as
Met hod) 20 Next, a conmunication nethod using the nobile conmunication

system 200 i s d¥sEPEBBAALE? he PFed A sdEssd tYapemissinbudh [RBOBISaPE
substanti akly ﬂﬂh@xs%ﬁ'f%:.%% si@ps 4 §29ﬂa>ut tafabg%ghg(é?a()@mﬁh@y%fﬂ@ G Tﬁe

Foll owi ng step (S306), the transmt diversity weight controller
performs ant ehPFe s tRaiight 246nthen fekerpines thel anrenna ‘Ntec}gthﬁef§|§r YL

signal seriesd133Qeh seMbe $RESHAA G IpeinlO " Qeg'@e%frhhnéé"ecﬁer angBhha

diversity weight controller 220 segnments thé spread signal series into the
same nunber ofvedidfafosethessegtenantgmnaaoctpralarted @ eidi%r Oant 8Rflas

211b and 21lcyuhhg phhaRsWhe 39gAhYeLstiys W Olergontrol ler 220 then
determ nes the antenna weight for transmt diversity to be nmultiplied for

each signhf seriesFpldadingt e8ePr 6FBRALh bhet Kdgnadt BnlinapPeakayn2ti1Bland

211c. The trapgiith pdie%ESidne V‘@i?x‘?&l capthigh! efr 220 thednsmitté@ldLs, 1 He
respective signal Series transmited fromthe 35 sector antennas 211b and

211c by the Jd@EEERTREd aHieHavaRdyheosired L oo brargnl iijeess ity (§80BAch
signal seriesshll rf @Hrﬁnﬁ@cté}%t 5975% bR tEARAEH tﬁbvﬂgfrlatlys ‘!‘L’EFGQEed

controller 220 selects <either the sector antenna 211b or the sec ant enna
211c as the &Fc8nHe pdopelsdd ipdexigiiall ¢ Aageniadiofireqrerpasdgaalsf 5

transnittigng %'nﬂn@{egt%ﬁgﬂﬂgsﬁgﬁﬂﬁlb@ﬁ!fléﬁg%mﬂ) Hyeistbnp1TRG tilR@se ghation
210 then determ nes the antenna weil ght t he
transmission amplifiers 218b and 218c input the amplified

signals to the sector antennas 211b and 211lc, respectively.
Finally,., since the signal series to the array antenna 21lla are
multiplied by the antenna weight, which has been determined as
20 being '0° in step (8305), the sector antennas 211b and 211lc
transmit common data with omnidirectiocnal beams to the mobile
staticns 230 through the downlink common channel adopting
transmit diversity. Alternatively, the sector antennas 211b
and 211c transmit individual data with omnidirectional beams
25 to the mobile stations 230 through the downlink dedicated
channel adopting transmit diversity (S309). It should be noted
that the base station 210 transmits common data and individual
data with omnidirectional beams, by using either the sector
antenna 211b or the sector antenna 211c, in the case of

30 transmitting signals without adopting transmit diversity.
Meanwhile, in step (5304), when the mobile station 230
that transmits individual data through the downlink dedicated
channel is a directional beam-~capable mobile station, the base
station 210 performs steps (S310) through (5313). Steps (5310)
35 through (5313} are substantially the same as steps (5209)
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sel ected sector antenna as being '1', determ nes the antenna weight for the
sector antenna not selected as being '0', and nultiplies the signal series

by them 10 Follow ng step (5307), the signal multiplex unit 216

mul ti pl exes the signal series of the transmtted-data 2a perforned antenna
wei ght control for transmt diversity (5308). The RF transmtters 217b and

217c convert thmsowilgne 2l 2 Insihiotwed inf FOM.t Be signal nmultiplex unit 216 into

radi o frequency signals,..15 and.the tra 1.SSi 0N, i fi Ang218c
anplify them The g‘t%rcé’rfs‘?r%n%?si%c?ntéﬁp???%@??%%‘gﬁﬁéngdwzdl cs%{%&ﬁ]} %?]he' anplified
signal s to theEsectatiant 2bdasal theandndriicatriagpeethedl ythe Ficjdlomingsi nce

wel ght - hi ore S e s e BB 38 Tyt e o SR D B AT o
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e o e S0t G A R By bo, 02 0K SRR, SRS
transnmit individualTh@atbmsw tdtaioindiziectdonpali skears pAnrkd itlye ofolsielcgor
Sty one 230 o shenianAtk ded spted cshangs! catmRtiog et
common dat a andesndiyvithelbasdatioatidh200miali agopt anadnspdandiveys Usy figrei t her
P et 2o R A i e HAERIR APAErld M e,
step (S304), amteindaheivebsiey seakpeoRIY sifaals fansnitemohtlleishadliodat a
L ough the S bk SERLoaL e SITE) S LSRG bANRh PE agbae bl
(5310) 35 through FG3tBprabeesubse saldpattion 2atecaspsisps § $2@Apm3s
200, The. badl EAIn PR6TEEnd PR Chi TN 2%t | SARet FOU L ATD. (T Sihg ef |
f ects may beliotdraiingd biynuaddygt ties plntdic tof of eetsoobimaterathai21isanie
mobi | e COﬁWU@f%%j(Hkgygt%gg%ggz %ﬁ% i%g%:%é%éfgh]{&oaggy improve the
reception gquality of signals in the mobile stations 230
transmitted from the base station 210 through the downlink.
In addition, the base station 210 comprises a combiner
20 221 that controls antenna diversity reception of signals from
the mobile station 230. As a result, the combiner 221 may
control antenna diversity reception of signals from the mobile
stations 230, by using the array antenna 211la and the plurality
of sector antennas 211band 211c. Accordingly, the base station
25 210 may improve the reception quality of the reception signal,
which is transmitted from the mobile stations 230 through the
uplink, regardless of the propagation environment.
In addition, the transmit diversity weight controller 220
selects either the sector antenna 211b or the sector antenna
30 21lc when transmitting signals without adopting transmit
diversity. The transmit diversity weight controller 220 then
determines the antenna weight for the selected sector antenna
as being '1', and determines the antenna weight for the sector
antenna not selected as being '0'. As a result, the transmit

35 diversity weight controller 220 may easily switch between
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t he communi cati on nmethod according to the first enbodi nent. The base
station 210 conprises a plurality of sector antennas 211b and 211c as a
sector antenna for each sector. As a result, the base station 210 nay adopt
transmt diversity for 10 transmtting signals to the nobile stations 230
and perform antenna diversity reception of signals fromthe nobile stations
230, by usi ng itgne 1Pt dntils safons eclopt iaat eraasmitlaigeds2tfcandFeighelnor e,
the base station 210 conprises a transpmit diversit V\@EI ht controller 220
that contr ol $HNSALRSLON] BOF; 9QP§FF99bg]rﬁ%?ngt t‘ilev%sifr é’lg°i ty of sector
antennas 211b and 211c. As a result, the base station 210 may inprove the
reception quatlitx of signals_in the nobile stations 230 transmtted from

t he base st at!i FIED: § kEdhe downlink. In addition, the base station 210

conpri sessa conbi nehe B@e2dAtt hatesoibdf ol$ it enine tdid/ aresSithy Kdeceptibed of
signals from the nobile station 230. As a result, the conb

[ _ , iner. 221 nay
control ant edPRVE FeFsF13n¢ SEEHNFORMBPANTYH s 2PFoRR T HFBRG S L © %%{Ppgns
230, by usingrAhgodsiBYe antiinda2dlar anichrisheopdnt ahiot ynowal iREEIGI 4aahénnas
211b and 211c. Accordi ngly, the base station 25 210 ma imr?v% tft]e
reception qudlliGy?drauameheetdpt Poresrgrizantiahadt st et fHsnPtt M5t t he
nobi | e st ati QRe:+23014 HauaiyH BRi réRldoter 1€gadl £66 nolt 1hei psdpagation
environnment. In addition, the transmt diversity weight contr

[l 22
sel ects &Pt h&on REABREE or thMPEFTaS DA EHORTF 4ohandett Vmaynbakf s %%éef\r?ffﬁgv\hen

transm tting s3t@ndlasS MhPoshr 2 | Bort red bedt¥el Sidotordhagt remsmhe
di versity weight controller 220 then determ nes_the antenna wei % t fﬁr t he
sel ect ed” secPFOPAIAEARE SAY¥IBEPAGNT 1SUTTORNPIRG EPR; H@§et%*'ea§rﬂ‘b% fiBf ght

for the sectono ankerna AtarpliRFadi2onkehttht Ahe bASeasteslbAs 1hand
transmt 35 diversity weight controller 220 may easily switch between 36

si gnal transrildsi GFTRToFERGPEFan8Rft SEFLRY SFRYPHIF si gnal  transni ssi on not
adoptingigransnmit dhvausityon( MeReFbEReEXAYPLER 20 TBRoPhESANFIGOVENNEDPN iS

not limted to the described. . ) . . .
perform antenna diversity reception of signals from the mobile
stations 30 by using the array antenna 1la and the sector antenna
11b. In this case, the base station 10 must have an array
antenna weight controller, an array antenna combiner, a

20 demodulator for the array antenna lla, and a combiner as shown
in FIG. 12, in addition to the demodulator 12b for the sector
antenna 11b. In addition, although not shown in FIG. 5, the
base station 10 also has a RF receiver for the array antenna
1la as shown in FIG. 12, as with the base station 210.

25 Respective antenna elements 111 through 11n of the array
antenna lla input reception signals to the RF receiver for the
array antenna lla. The array antenna RF receiver detects the
reception signals virtually synchronously, and inputs them to
the array antenna weight controller. The array antenna weight

30 controller multiplies the reception signal received by
respective antenna elements 111 through 11n, by antenna weight.
The array antenna combiner combines the receptiocn signal
multiplied by the antenna weight, and inputs it to the
demodulator for the array antenna llb.

35 The demodulator for the array antenna 11b demodulates the
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above first and second enbodi nents, and various nodifications are possible.
The base stations 10 and 210 shown in FIG 4 and F I G 9 have the s ane
antenna conf igurat ion f or all of the f irst sector la through third
sector 1c, but are not |limted thereto. 10 For exanple, the base stations 10
and 210 may have a dif f erent antenna configuration for each sector,
accordi ng to theepptiopaghdnan cmbiinednegt tseraomdiangenne bawbisentiand 10

and 210 and the arrgngin nvi_r.o n f e hase. ti ,
array antenna%?p'éﬁ%l tg’eegtdg%ogﬁﬁ?ﬁﬁgg&aﬁ%%onttgﬁd??ri]%lnr?é he%ggségrgéatl%gn&go
shown in FI G 12bmaysopenpats ankedamodivetsdt gatecept tba obmbigenl s Theom t he
nobile stations 30 by usin e ray. antenna Ll d. t na
lIb- Inthis E%@E}n?ﬁet%%ge'ggig%l?%‘ﬁdi%sdtﬁﬁg\?g gﬁ%gr %g Stgn§eﬁ%%rﬁlvn\gevl?&ght
controll ers afleft@@yatdi €y wedngitker reapa0t treabglul atdrcombrinelkethemayas
antenna |l a, and a _conbiner as o] in_E , In_ addition t

dermodul at or 1%htR P& ﬁé’“@é&eé'@fgr#%ﬁ’ﬁ’al?l%&'l #aado‘?‘f?%rnd,mﬁqtyﬁogaéhﬁ%sfe shown
in FIG 5, thetabase 191 alalyopefosh IwvdrasakchFan terha e¥iviems ittlferaceptyi@mt enna
Ila as shown in FIG, 12, as with the Pase st.atiog 210. 2r§aRe%R%gB£g%f§tenna
el ements 111 PALBEGHS FESEPHERE §1PA915 FRITELPE PR AT 8P T B  siGhal s
to the RF recghiefrhéosether amteynantianmd ld@motib@asingydanaenna RF recei ver

detects the reception signals virtually_ synchronously nd i ts themto
the array-%ntenna wet g?\‘?dgf)ﬁ?? ol +@r ‘.F'Iﬁ"helérr %gb/‘ea fin gt n‘,gg) éloalrﬁ reg]l | er

nul tiplies thecrecgatdoloni goal péerRiniad; hreeedpeathvenashsanaiedesiert s 111
through Il n, by antenna weight. The array gntenna_conbi ner. copbi nes e
reception si gﬁ‘é?epﬁﬁ‘l"f‘i'bﬂ’ég P CHRE T S WEEG Fegﬁa"ﬁﬁpﬂ% 't Et‘rbr%xﬂe
denodul at or f ghtéhBa WY andtMNdr Abtedias ke 1deamilnlat dorf dembd el @t Trey
antenna 1l b plermdt'JI ates. the 37, reﬁgﬁt&i on _si g[_nal conb'ineda Bxlr}%i‘ﬁué‘é{%n
ant enna conbi fi8F2- AF 1F AR $1THES Jei 8t ed” YafAPE Fne cBbI R - The
denodul atiy £8P YexForauiss the-siermmdul aieentiat diversheycarduepdrionThiss
combi ner thenpglsjlsglijféi gglge%%%gats%%ngﬁgarier(]:%lil}rtegdbgfr Oorrrlletmc% the sector
antennas 211b and 211c and the array antenna 21la are
demodulated and then combined. 1In this case, the base station
should have two demodulators: one for array antenna and the
20 other for one sector antenna. In addition, it may have a
configuration for performing two-branch antenna diversity
reception only where reception signals received by two sector
antennas 211b and 21lc are demodulated and then combined. In
this case, the base station should have two demodulators for
25 two sector antennas.

In this manner, the number of demodulators may be
decreased, when antenna diversity reception is performed using
the reception signals received by some antennas of a plurality
of antennas, and antenna diversity reception is not performed

30 using reception signals received by all the antennas. As the
number of demodulators increases, the equipment scale of the
base station increases. Accordingly, the number of demodulators
may be reduced by using only a few antennas rather than all of
the antennas, as the antennas used for antenna diversity

35 reception. As aresult, the equipment scale of the base station
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5 denodul ators by wei ghts, respectively, and conbines them as wth the
conbi ner 221 shown in FIG 12. Accordingly, the base station 10 may perform
t wo- branch antenna diversity reception wusing the reception signals received
by the array antenna Ila and the sector antenna |l b for denodul ati ng dat a.
10 In addition, in FIG 12, the base station 210 has a configuration for
perform ng thneeter asghicant ermd sdi ¥ graai ttiycu laedgpe f Dec usiea ghan| theeegTieon

signal s received by the array _antenna_21la and .sec t - h sand
211c for demﬂ%?ﬁ¥%ﬁlortﬁat°§, ¥Bﬁts‘? S8 ?irrﬁc[eéja:ﬁ%e%g%agﬂﬁor e>s<garrp1:e,O a
confi gur at i onofA5tHh@rbves f ot ivgh .t wotbsaoohd ane enoeedli Meatsitthe reeoEmtion is

possi bl e only where signal s, receiyve ; ane of the sector 1b and
211c and the %W%lé’r#t gﬁnﬁ“ﬁ?ﬁn%rtéla%gﬁggﬁlrgt %ﬁraenaoﬁ} %éa%tggﬁﬁ%ire%é%lsﬁbt hi s
case, the asgs st ir¥reption dibaxe ¢Hotkemdeinarofer aneefma dirtedys 14t enna
and the 20 other for one sector antenna. In addition,. | a

confi gur at i ont$SFPHEMH or mitRg Y REZbry 'an?eﬁﬁgfai?%?ts:‘il%ﬂ}n%%ggg% 3ok 8nl y
wher e recept i gftShgad Svdecriyweddeptivn magt be vaniedndsr Hddh aedt2rlc are
denodul ated and then conbined. .In_this case, the bas tati l.d .have
two denodul ators f o 2981E{gP sdBide gﬁfﬁﬁﬁ‘ggi.s‘?%ort ‘largg?r%ﬁﬁéer%fgt %2“%';16& Ser of
denodul at or s g&¥mbE cAleCseasedembedp it ¢ne dihversibytoeosptfigutiagion
performed using the reception signals recei ve(rjL by sone_ ant egﬁgs rnf Ae
plural i t 10 of Nahit Beeds, AGRATEIREnn& Sdi F2r SFEYPH8eegtIBh G n6t - péltoried 30
usi ng recept i OmmhE\Ed 5i4€G8isten, byhaldastehetanienpamd Abetdmmmuruidzdri cof
denodul ators increases, the equiEtPrrent scal e, of t?e base stgti %e&r\icd'%ases.
Accor di ngly, TRENPRASSGOTSH- e hBdtRaRReS e tad "BE FEANAY B 8BPAGEONIS %A few
antennas rat hggpitan abimdhickieoant eiaem asadbetbnd enmas useik fsEctant enna
diversity 35 reception. As a result, t &84 Lpment scale of the base station
38 may be redteREITRLIY 375 MR &PI? g‘f’fght’i ve when there are
restrictiigns on the scale of a reception systemconfiguration of the base
station. It should be noted that the reception
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signal of an antenna that differs for each sector may be used 5 as the
reception signal of the antenna’for antenna diversity reception. In other
words, a configuration required for antenna diversity reception may be
varied for each sector. In addition, in the f irst and second enbodi nents, a
nmobil e comuni cati on system adopting the three-sector configuration 10 has
been descri bedghafSigncBxadd §g:however, the nobile communi cation system the
base station, and the comuni cation method according to the present
invention may be applied to a nobile communication system adopting the

Si x-sect or cg)angyggélgﬂa@&r§Wﬁbflrgllﬂgﬁ 3B. 15 39 What is clained is: 1.
A base station conprising: a directional antenna configured to transmt a 5

directional beamtd®a #bbttelenalk i ornteidmeenfiauteshal tant Eramsmidnf iggur ed

to transnmg apir@FPishiechdanalo taembthet heraBple station; and an antenna
controller configured to determ ne whether or not the rmblle station is

capabl e of receivi P t RN HL¥eRI{inTal 2y e3ueEm Canfd grglegic tt o Heradismddt iagnal

antenna as anoAl &MPecf Mnd 1 AN tld Mool RbYhduakadata, i gog case of being
capable of receiving the directional eam or se?ect t he omi di recti onal

antenna as an ant erfifhaPEPIDABIHRUIeF @h@flmw doade tatrei rienwhe thas @xof
pel ng | ncapabh gt Gfnd /EELYL NG dNRALL AN JReAlle AP gy LEDG RASE Stk on of

Claim1l, wherein the antenna contr eterm nes her transm tted-data
to the moh | ebeamy | ardi seledk th@il@lmfatlmla rtegmarems dat antanha foxr case

of the comon:,gaday [ e nt L. Ahhenng for
20 transm tti nE t he %%ﬁ{’rr%ﬁﬁg%{\taﬁm (ﬂd{%g’?e%;'taéaatsfeonoef;;&d%g fl%r P%er
conprising a PRERENIRG thef dbnertlonal inemal. eantssiens (tbﬁfmgmdatremtltm@dsm t

omi di recti ondlt AEHS L Ant A0t &R 1185425hORi tting the individual data in

a case of being incapable of receiving the directional beam.
15

2. The base station of Claim 1, wherein the antenna controller

determines whether transmitted-data to the mobile station is

the individual data or common data, and in a case of the common

data, selects the omnidirectional antenna as aﬁ antenna for

20 transmitting the common data.

3. The base station of Claim 1, further comprising a plurality
of ocmnidirectional antennas configured to transmit
omnidirectional beams to the mobile station.

25
4. The base station of Claim 3, further comprising a transmit
diversity controller configured to control transmit diversity

by using the plurality of omnidirectional antennas.
30 5. The base station of Claim 1, further comprising a diversity
reception controller configured to control antenna diversity

reception of signals from the mobile station.

6. A mobile communication system comprising:

35 a mobile station; and
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25 4. The base station of Caim3, further conprising a transmt diversity
controller configured to control transmt diversity by using the plurality
of ommidirectional antennas. 30 5. The base station of Caim1, further
conprising a diversity reception controller configured to control antenna
diversity reception of signals fromthe nobile station. 6. A nobile

conmuni cati on syst eMRPEItSHtAGn cdhp2isPRyl e station; and 40 a base station
conprising: a directional antenna configured to transmt a _directional beam

to the nobile statidbn: LA e AVEARR aFORATFUEERT | JGr ed R85 Ensfi t an

-5 omi di rect i N cheMA L Hdde tPRhkemsbatbostatdén an antenna control | er
configured to determ ne whether or not the nobile station is caﬁlzr]al | e of

recei ving the dired siiidigeshionnd soiteara gondiledtefonql taRPE 8% an

antenna fer Jdhpnsiiddd MhdiNHeuhd4al tdat AobN18 seseied; haiag capabl e of 10
receiving the directional beam or select the onnidirectiagnal a&%enna as an

antenna for transmiat AREERAR GoRdrPildas Coptayrpd 50 ARLETIR NS RGERAT 2Fabl e

of receiVing d4ie il REH1 PO At RAYM i 4 -capHATYI Kdld 197 NPt HO B iG¥ T Tiosiang: 15
determ ni ng whether or not a nobile station is capable of receivi n%oa%

directional Hean. ser@ci¢irrh the ctiremaiondt e % af ankErrdr

transm tting {ndiyhdualn falfaivi Ria0asRel ReiNGLRPYH &g RERIbLENG L he
directional beam or an omidirectional antenna 20 as an antenna for
transni t i0ng Terei v itheativeebionnh beade OBHSPEGTtRAAPHTF L1983 vi ng

the directiongle HapNasPAf aht@sdiddr BYahbfit Oohyiieakindabaatel tderarahi | e
station by using either the directional antenna or the_ommidijrectional
ant enna. 25 4 case of being incapable of receiving the directional beam.

7. A communication method comprising:
15 determining whether or not a mobile station is capable
of receiving a directional beam;
selecting a directional antenna as an antenna for
transmitting individual data in a case of being capable of
receiving the directional beam, or an omnidirectional antenna
20 as an antenna for transmitting the individual data in a case
of being incapable of receiving the directional beam; and
transmitting the individual data to the mobile station
by using either the directional antenna or the omnidirectional
antenna.
25
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