15 February 2007 BASE STATI ON, MOBI LE COVMUNI CATI ON SYSTEM AND

COVMUNI CATI ON METHOD 10 BACKGROUND OF THE | NVENTION Field of the Invention
The present invention relates to abase station, a nobile comunication
system and a conmuni cati on nmethod 2. Description of the Related Art 15
Conventionally, a nobile conmmunication system adopts a | tem

whi ch covers service areas two-dinensionally by arrangiﬁgkgH%ﬁﬁnayﬁty of
base stations to forma plurality of cells. In addition, the nobile
comuni cati on system adopts a sector-cell structure that covers the
service area by dividding 20 a cell into a plurality of sectors and placing
antennas for each sector on the base stations- In the nobile communication
system directional beassx eteptroan/ sEHIAES MORSINICATIGT IRYSABEs YT ng
adaptive antenna array diversity aregsadapic@dron Mfi@der to suppress the
interference power from other nobile stations. 25 Adaptive antenna array
diversity is a technique for adaptive reception of a base station in an
uplink and adaptive transm ssion of a base station in a dowlink. In the
uplink, adaptive antenna array receive diversity is perforned. This is a
techni que where a base station perfornms 30 directional beamreception by
receiving data fromnobile stations with a plurality of antennas,

mul tiplying appropriate weights to the signals received by respective
antennas, and conbining them For exanple, a coherent adaptive antenna-.
array diversity reception nethod using pilot synbols in a radio access 35
referred to as direct sequence code division nultiple access 1 15 February
2007 (DS-CDNR) has been propos&ACKFRANBGHIHE INBRIEN  Synbol - Assi st ed
Deci si on- Di r ect ed. Goharept Adaphivvecsdnray Diversity For DS- CDVA Mobil e
Radi o Reverse Link', $,.Tanaka: iMenttdabashies 809 dase/ftafhbn, lEhd1Er ans.

Fundanental s, vol. X .
communication system, and a communication method.

2. Description of the Related Art
Conventionally. a mobile communication system adopts a

i5
cellular system, which covers SEI:'Viée 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 bagse stations. In themobile commuriica.tign system.
directional beam reception/ transmission’ technigues using
adaptive antenna array diversity are adopted, in oxrder to
suppress the interfe.rence' powexr from other mohiie stations.
25 Adaptive antenna array diversity is a technigue 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 pexrformed. This is a technique wherea base station performs

directional beam reception by receiving data from mobile

30
' stations with a plurality of antennas. multiplying appropriate
weights to the si-gnals received by respective antennas. and
combining them. For example. a coherent adaptive antenna array
diversity receptionmethod using pilot syxﬁbols in a radio access
35 referred to as direct seguence code division multiple access



5 E80-A, pp. 2445-2454, Dec. 1997). In addition, in the downlink, adaptive
antenna array transmt diversity is perforned. For exanple, a nethod has
been proposed as the adaptive antenna array transmt diversity where a
base station perfornms directional beamtransm ssion after 10 perform ng
conpensation for anplitude/ phase variance occurring i”l?Fiﬁq Jdopk of a
beam pattern forned in the uplink (for exanple, 'Adaptive Antenna Array
Transmt Diversity In FDD Forward Li nk For WSDVA And Broadcast Packet

Wrel ess Access', _H. Taoka, S. Tanaka, T. _‘ | hara, and M Sayvahashi . | EEE
Wreless 15 Comgb@éduﬂns’ .{’F’s- el AR 8902) god N oBRRLIE  ‘Pilot
conmmuni cati on system reduces e interf rer?ce power from nobile stations

exi sting in the safekdcpspistajotlesisicedtigectet QPRATISEF A8RPTHP AHTPHYi ng

such adaptive ant epprerdif@yrordbyetidal MobfleGradid Retediagnant j IS.usanara.ng a

configuration 20 of, 3 bane-sfALudl ShQai SRrdiehlohL® Mhagfdi:adal haam
t's §uc ap [ di i

reception/ transmi 856N PR 288 ddaptive antenna array diversity.
FIG 1 shows a BasB8Odder era 2elsl-2¢84 diDerdetPd™t-o three sectors: a first
sector, a second sector ;,aRgu@ bR Mfh @RCBLN1TNE baspt SialdneBndd Gaay a
first sector array antenna 25 31la, a secon(g s?ct Qr_arr ayatgntth%t&%%sq)lé%g, and
a third sector ar PeRPSEAL SANET SIS RF- HOFBAS i £ ET KGVE Fi-reCtional. beam to
respective sect or sprofheelasetist atdponve 20t eirenatTaantransyih ddvews itykehergnnel

to mobile stations,Ry MsLpg: e Lff&ynssﬁg££ti%ﬁﬁﬁkﬁﬂ ePadsmikidon axlelhe
second sector array antenna 3118, and the third se_ctgr arra\é antenna 31l1c,
respectively. The RRIESFPARY cHARENSTHAPLIEST & aRRIGiTE9t&d B ERnel 2T 4T En
transfers indivi duadcudatig Suchradio ik vi dusdam petdema tfioomed anhef ursldak
mobi | e station, an eg;?gﬂé‘i” . Kle ' &8 SniGPTRE 8y anFB6h as
control data corrrmﬁf&S to g'pﬁﬁgﬁ]ﬁ}t&yﬁg‘%%gﬁgystati ons. 2 15\?%:ebr yary
2007 As shown in FiGwagd LimkeFera ¥eDMAh Apd dirogdeatt BASkEt ¥LTtesaReF st ed

channel with a directaisosl sbemiakdy TUSIHAGatl hdam I @pwahashi; IEEE Wireless

15 Communications, pp. 2-10., April 2002).
The mobile communication system reduces the interference

power from mobile stations existing in the same sector, another

sectoxr, 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/ transmission that adopts such adaptive antenna array

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 station 310 has a first sector array antenna

25 3lla, a second sector array antenna 311b, and a third sector

array antenna 31llc 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 31lc, 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.



antenna 311. For exanple, the base station 310 transmts a beam to a
nobi |l e station 320a of a user #1 by narrowi ng the beamso 5 as to forma
transm ssi on beam pattern 304a for the user No. 1. Simlarly, the base
station 310 transmits a beamto a nobile station 320b of a user #2 by

narrowng the beamso as to form a transm ssion beam paﬁggg%u?& obor the
user #2. As a result, the interference power between the stations

320a and 320b 10 may be decreased. Meanwhile, in the case of transmtting
a common channel, the base station 310 transmits the conmon channel wth
an omidirectional beam by using the array antenna 311 so as to forma
common channel ommi directional beam pattern 305 as shown 15 in FIG 2B.
This ainms to enabl e al | Asndniowe &t &G ore, 3204 band st320bn 310t bharg@dt orehieo

receive the Comm”d&cﬂ%'%‘éh chhiRE £ wiircﬁ E‘Q’Qe.ﬁ&% Yantdane! bﬁ%&*ﬂn?&'%:hfeoérray

transmtting a downlink comon channe he omi di rect i onal beam by

using the array aRtkammg Hir Forgsappleorhe PpRe sEATIT KbEFYSTiAS BiGeR 20
conventi onal net hotb iasmébimet hmlwhefﬂ)aaaf anbeann&1nsi ghfrdvmhgathepbumlsloty of

antenna el erent s confd,0uriig Lhe A Laye AHERNE ALln doiIBher Gdos%oRS 1O

forman omi directional m pa ern ers the entire sector.
second convent i onal- nBimbrrly. dhe hashsdakfher 10 FHRPHTHESIT bRz tBé‘d?ﬁblle

transm ssion is pesfLQrBRABAD blﬁianGsQﬁ'#)ﬂ R aa@tol 1Ry @Né dd € &R BS Form

configuring the aryr ant enna 311. met hogd. ha been roposed
where a base statf g% NAS °&n %&%‘“&PF |09\gﬂ’% Fé%r?auséaﬁd’gz dli? éc |6J;Lal

ant enna, transm t stheomienfepdroenmvegpedifenn 4he pobbin £oi tiving 320230 F0hg t he

omi di rectionajg an,tae,ngg dendstegnsmts the directional beam for subsequent
comuni cati ons, by u5| the _directional aptenna anese Pat ent
#%ﬁnel.

a
Lai d- Open No. Hei ’?1l%na“f;5‘6a‘ﬁaes§e°%>§5§?ftml(_t§r‘ 9 B8NS, ©
10-173585) . Howeverhe ‘hﬂsh steetiopr §10 coramantitenthe neimned, chemmlgaiith 35

vari es dependi ng QfnkBeradbRaPlioeBR2By LADSIILRE | Abay it Andl PR 58 abdto

Febr uar y 2007 form a common channel omnidirectional beam pattern 305 as shown

15 in FIG. 2B. This aims to enable all mobile stations 320a and
320b in the sector to receive 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 methed 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 omnidirectiorxa'l antenna and a directional
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 (Japanése Patent Laid-Open No. Hei
11-289287, and Japanese Patent Laid-Open No. Hei 1G-173585).

However, with the first conventional method, beam gain

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



in beamgain occurs. Therefore, saturation power of a transm ssion
anplifier nmust be increased to conpensate for the drop in beamgain. In
addition, with the second conventional nethod, antenna gain becones 1/ the
t ot al nurrber of the antenna 5 elenents configuring the array antenna 311,
becausé -ohl'y ‘one  antenna elenent is used for ‘transm ssi P EHVRL 2007
specifically, since the array antenna is configured by arranging a
plurality of the antenna el enents, the |l ength of antenna elenents is
shorter than that of the sector antenna. This is because there 10 is a
restriction in wnd pressure given to an antenna in proportion to the
cross sectional area of the antenna, and the |ength of antenna el enents
nmust be shortened &ds thwamnwdier ofcurant emharet@ENtsatuRat BAS eSowed NKe 4 he

base station transiichfon A oANILEPG! WABARDEATL DY, USidIGpaRLYLORS, phe SUCH

short 15 antenna el enents, antenna gain i|s ecreas “Fherefore,
the saturation powsFoBfin Reas 9348 ni 48 Hitigdpri Midp thaisecend FaRYwddenl n

order to cover themenhéd eaﬁe@twgaﬁﬁb@conreesw the theaBqUnpHE st +56 aln€efia t he
base station hag iQ¢Leased ohhy Ql C%ise?lr?éi theetil S_atu Q?ec%r&%' 0”31' et hod
flo

and the second 20 conventi ona tlon &t on.
i ncl ude t hose capaBPéef&Wd91Wﬂ5§el$ Néaéaﬁﬂretmn%éé%% ngﬂtarqjﬁpe@tﬁignaly.beam

Therefore, there bsn&ehehé@ﬂr@Wdﬁ@eﬁﬁQtﬂsE‘éﬂr&\@ﬂréﬁ bk) éﬂiﬁnﬁﬁ@@%l@ﬁiﬁtﬁ
base station havi ng an omid dire t| ong {}he % % directl onal

antenna transnits éonmbn 1'nfor maﬁ fich Hol2ndPpna © eﬂ‘%f‘ﬁﬁ *he
omi di recti onal anfeent®r Hrd thainhehiths selpgor dintesnd ondkiheametausss tihhsegquent

conmuni cat i onsiasi 9g &hsesﬂ;lﬂc%%h ongl w Al gHasutd %:hf‘enc%e aA ahtafRM i ng -
a dedi cated channel, the base station transmts the dedi cated channel with

30 the directional Pf)dé’é’rﬁtﬂlgf‘ ng HPUFFRRS FEREHCMHt BFfifacf dd&r YteLBaondithe t ype
of nobil e station.letfitéref anéenthelbasetsmast de shoEnrseiitss the mhnbec tafonal

beam usi ng a dir ecij@aah éﬂ&.ﬂn@é 1fne&ea§é/sen éﬂf‘cé@% lbssétﬁfalt%n %Qaﬁs,ﬁﬁs

i ncapabl e of receiyi ng} directional beam Accord ly, the nobile station
i ncapabl e 35 of r €T VIR HeRR ! oRat™ béﬁ’m‘{?&ﬁﬂo?“ %c‘?éievé’fsﬁﬁﬁ'él ghort
antenna elements, antenna gain 1is further decreased.

Therefore, the saturation power of the transmission amplifier

must 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 first conventional method and the second
20 conventional method. '

In addition, mobile stations include those capable and
those incapable of -receiving a directional beam. Therefore.
there is the following- problem even with the method 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 beam for subsequent communications using the
directional antenna. In fhe 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 beém using a directional antenna for
even the mobile station that is incapable of receiving a
directional beam. Accordingly, the mobile station incapable

35 of receiving a directional beam cannot receive signals.



4 15 February 2007 appropriately. It is therefore desirable to enable a
nobil e station to receive signals appropriately, and reduce the equi pnent
scal e of a base station. 5 BRI EF SUMVARY OF THE | NVENTI ON According to the
present invention, there is provided a base station conprising: 10 a

directional antenna configured to transmt a directiona nobi | e
station; an ommidirectional antenna configured to transni%pgﬁ&&&%oa7

omi directional beamto the nobile station; and an antenna controller
configured to determ ne whether or 15 not the nobile station is capabl e of
receiving the directional beam select the directional antenna as an
antenna for transmtting individual data in a case of being capable of
receiving the directional beamor the. omidirectional antenna as an
antenna for transmitting the 20 individual data in a case of being

i ncapabl e of receiving the directional beam and control an antenna wei ght
multiplied to &PEFgRat>$d¥ies based on a selection result. The present

i nvention al so providess ahspbibee R=:igebitinteairiadlesysheilcongprisbngeo a
nobi |l e station; at | pLiSt Ng; i io 2
configured to F?g%gwgtQggﬁa?%eé#%gﬁgﬁﬂgggébtan eqﬁ%ﬁﬁ%e g@%tggﬁgggﬁn%n
omi di r ect i onaF<aht étind &8A%i HiAd® o transmit an omidirectional beamto
the nobile station; and an antenna controller configured to determ ne

whet her or 5 15 February ZOQZIEPQ&nkﬁﬁy”BPth:§k@£ﬁ9ﬂm§s capabl e of

receiving the

According to the present invention, there is provided a
base staticon comprising:
10 a directional antenna configured to transmit a
directional beam to a mobile station;
an omnidirectional antenna configured to transmit an
omnidirectional beam to the mobile station; and
an antenna controller configured to determine whether or
15 not the mobile station is <capable of receiving the
directional beam, select  the directional antenna as an
antenria for transmitting individual data in a case of being
capable of receiving the directional heam ox the
omnidirectional antenna as an antenna for transmitting the
20 individual data in a case of being incapable of receiving
the directional beam, and contrcl an antenna weight

multiplieéd to a signal series based on a selection result.

The present invention also provides a mobile
25 communication system comprising:
a mobile station; and
a base station comprising:
a directional antenna configured te transmit a
directional beam to the mobile station;
30 an omnidirecticnal antenna configufed toc ‘transmit -an
omnidirectional beam to the mobile station; and

an antenna controller configured to determine whether or

5



directional beam select the directional antenna as an antenna for
transmtting individual data in a case of being capable of receiving the
directional beamor the 5 omidirectional antenna as an antenna for
transmtting the individual data in a case of being incapable of receiving
the directional beam and control an antenna wei ght ”“'{éﬁ&ﬁ@ﬂybﬁoﬁ si gna
series based on a selection result. 10 The present invention fturther

provi des a comuni cation nethod conprising: determ ning whether or not a
nobil e station is capable of receiving a directional beam selecting a
directional antenna as an antenna for 15 transmitting individual data in a
case of being capable of receiving the directional beam or an

omi directional antenna as an antenna for transmitting the individual data
in a case of being incapable of receiving the directional beam

controlling an t enna Lght Lplied. to ignal .20 [d pbased on a
sel ection ?esu??? aﬂﬁatﬁﬁﬁgﬁft?%%ébgﬁg iﬁ%i&%ﬁ%ﬁ?edafg téég'ggﬁ%%iﬁ%m
station by usthiFsdiichel tivandi r eetg¢dnalthant @mestépnahe angrAndi ret iagnal
antenna. 25 6 dfcdmelr ¥aky e 2004mi cEThgdh AR SRfi A2BRDiA €a COMMRINYC A QL

system of the present i vention.cogprise a Enbile.st tiqn and a bas
station. The ba¥&¥ sfatiPn cHRPFIEES a WhF ecPrHonai* AhtendT2™contT gudd to
transmt a di rewtiddmattbowh tateheanebi laa Bngeanas ofor ahrammidiciegt itbeal

antenna confi gifediheairanssitn anQuni dier et honahe d Gt he Jmbishg
station, and an antenna, controller configured to determ ne whether 0Or not
the nobile stadtt®n FEeEEHIe T BCceid g CREF r et i oIS Beartic*ghY

sel ect the di reditiiphadd ant ensagasl aerdntepased on 40sdYemngonttdsngti.ndi vi dual
data in the case of being capable of receiving the directional beam or

sel ect the . , . _ )
1 The present invention further provides a communication

method comprising:
determining whether or not a mobile station is capable
of receiving a directiqnal beam;
selecting a directioconal antenna as an antenna for
15 transmitting individual data in a case of being capable of
receiving the directional beam or an omnidirectional antenna
as an antenna for transmitting the individual data in a case
&f being incapable of fecei#ing the directional beam;
contrelling an antenna weight multiplied to a signal
20 series based on a selectiqn result; and
transmitting the individual data to the mobile station
by  using either the directional antenna or the

omnidirectional antenna.

25



omi directional antenna as an antenna for transmtting individual data in
the case of being incapable of receiving the directional beam | ndividual
data refers to data 15 individual to each nobile station. According to

enbodi ments of the nobile comrunication system and the base station, the

base station conprises both the directional antenna, whj sSphts the
directional 20 beamto the nobile station, and the omi dilfg%bttn::l%gapbantenna,

which transmts the omidirectional beamto the nobile station. In
addition, the antenna controller determ nes whether or not the nobile
station is capable of receiving a directional beam The antenna controller
then selects the 25 directional antenna as an antenna to be used for
transmtting individual data when the nobile station is capable of
receiving a directional beam Meanwhile, the antenna controller selects
the omidirectional _antenna as an antenna to be used for transmtting

i ndi vi dual data wheR™RIE"SotFoRT e2 stPEOR ISOTHREGRAIGOE. BfSteBcePVi BBSa.
directional beameseAccamtiengion tdrepbase st abhbioilcaBtswidichahlie aAntkbgpRa to

be wused for transgiiting,Lndiyldyal, data rdin o] e type A 15
February 2007 2 r_mrltSi | e BT at T on. %“st%‘”a}lr e%o%%t%?s?%egbgéﬁ'g%la%gn arrr‘g?ma
transmt si gnalcSTapFHreTt i b eltyangetr @i ndlrastineat ypeanft tompbh¢ e mobaléon,
and the nobij e sshaibON SRY ohRCRI MR tSbEAR! Snt &Y Of¥riAaLek¥d BoM¥r@nsomit

specifically, the base st apion canp t rr-ansmni t.,2 dedi.cated channel to the
mobi | e station-Capable of Feceivi Ag "a df r&cti ofar Peaftdita dFFect? onal
beam by usi ngarhernali rertiddal arndagaredctor dehghying hehdidse strat homn can
10 inprove beaghgambpi BNdsd6cnatiy aldpaB1Rower rofeid8y WIRANSTL SS9 01
anplifier can ge rg\educ d. 1Intadt_“qlitidqn, tthe base station can transmt the
dedi cat ed channel 't o the S Hobi |6 statoh T Heagabt8 df 2PelBi FPhgp o~

di recti onal !hesnpnsmitting individual data in the case of being capable of

receiving the directional beam, or select the
omnidirectional antenna as an antenna for transmitting
individual data in the case of being incapable of receiving
the directioenal beam. Individual data refers to data

15 individual to each mobile station.

According to embodiments of the mobile communication
system and the base staticn, the base station comprises both
the directional antemna, which transmits the directional

20 beam to the mobile station, and the omnidirectional antenna,
which transmits the omnidirectional beam to the mobile
station. In addition, the antenna centroller determines
whether or not the mobile station is capable of receiving a
directional beam. The antenna controller then selects the

25 directional  antenna as an antenna to be used for
transmitting - individual data when the mobile 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

30 mobile station is incapable of receiving a directional beam.
Accordingly, the base station can switch the antenna to be

usedlfor transmitting individual.data according to the type

6A



wi th an omidirectional beam by using the omidirectional 15 antenna.
Accordingly, the base station can prevent an increase in the saturation
power of the transmission anplifier when transmtting the omidirectional
beam using the directional antenna as with the first conventional met hod
and the second conventional method. As a result, the %ﬂ @bo cal e of
t he base station nay be reduced. Enbodi nents of a connunlc I on”nmet hod of
the present invention conprise determ ning whether or not a nobile
station is capable of receiving a directional beam 25 selecting a
directional antenna as an antenna for transmtting individual data in the
case of being capable of receiving the directional beam or an
omidirectional antenna as an antenna for transmitting the individual data
in the case of being incapable of receiving the directional 30 bean1 and

transmtting the Inre,%'ﬁgdtgaéat%&la tonthe, ”Qlagtft St.gLi %E.Qy gl fher the

directional antenna oOf the  omi directional-antenna. e ruary 07
According to eFr’E)’t‘)‘tﬁ"ﬁént%1ﬁa%ea22ﬁﬁﬁfﬁﬁéaﬁonaﬁﬁﬂ%’d‘g t6°bé§f-n S4Peh, ©% he
base station deseird nesdeat henhdorhRomebhEe QfﬁnﬂdhEﬁéﬁlﬂH&ehﬁecapﬁﬁﬂlk of
receiving a dlg %g donal beam  The base station then selects the
directional ant 4 as an'5 antenna to be used for transmtting the

i ndi vi dual data when the nobile station is capable of receiving a
directional beam Ma@@ tgnamita1ipe icadi vigdual sdat o ochhe ciablbhee 2

station. N@anm@ A g gase statl%n sel ects the ommidirectional. antenna
as an antenna LGSR F82ERY: (b yPS0BE bR TRSEAOFoF 2RSS 7t FERGE P

i ndi vidual data vheectiveaipihdae witat i ondisedticapdblleant beceisiingg the
directional begffeRldnalr aRRThLS. thealbbdiyiAHy. data 19sLhe.apbile Station.

10 improve beam gain, and the saturation power of the
Cransmission amplifier can be reduced. In addition, the
base station can transmit the dedicated channel Gte the
mobile station incapable of receiving a directional beam
with an omnidirectional beam, by using the omnidirectional

15 antenna. Accordingly, the base station can prevent an
increase in the saturation power of the transmission
amplifier when transmitting the omnidirecticnal beam using
the directional antenna as with the first conventiocnal
method and the second conventicnal method. As a result, the

20 equipment scale of the base station may be reduced.

Embodiments of a c¢ommunication method of the present
invention comprise determining whether or not a mobile
station 1is capable of receiving a directional beam,

25 selecting a directicnal antenna  as an antenna for
transmitting individual data in the case of being capable of
receiving the directionél beam, or an omnidirectional
antenna as an antenna for transmitting the individual data
in the case of being incapable of receiving the directional

‘30 beam, and tranémitting the individual data to the mobile
station by wusing either the directional antenna or the

omnidirectional antenna.

6B



Accordingly, the base station can swtch the antenna to be used 5 for
transmtting the individual data according to the type of nobile station.
As a result, the base station nay transmt signals appropriately,
according to the type of nobile station, and the nobile station may
receive signals appropriately. Furthernore, the base staij event
an increase in the 10 saturation power of the transm ssi%ﬁé;nqn%%?%og? when
transmtting the omidirectional beamusing the directional antenna as
with the first or the second conventional nethod- As a result, the

equi pnent scale of the base station may be reduced. 15 BRI EF DESCRI PTI ON
OF THE SEVERAL VIEWS OF THE DRAWNGS FIG 1 is a diagramillustrating a
configuration of a conventional base station; FIGS. 2A and 2B are di agrans
illustrating beam patterns 20 transmtted fromthe conventional base
station; FIGS. 3A and 3B are diagrans illustrating a sector-cell structure
according to a first enbodi nent of the present invention; FIG 4 .is a

di agram il |l ustrati ngcecxbimsi aratbolinehta oR3hepbpheurcierrtioh cadta@, Syst em
according to thedinr shcaibodd "Ble Sfadike LSS Hd NUBRIHAD: oF! G35 L8 @

di agramil | ust rm%tbligg a cgnfl guration of a transm ssion system of "t it base
station according to Che"TTst® THSdEmSit retktndresehtesiiveati baam30

FI GS. 6A and 6Bhgr bade agratnien |Hhest salédgs bgamdiatt erdis] tan@BaAht 1€d.fr om
the base staji Quragsordi h i i nent .of..th resent
invention; FIG_ 7 i SQ{;Q% P%wcgg?t g‘ﬁ%%@‘%ﬁé“??ﬁ? rE%'reoé"g ﬁ‘r’letgf%r %ac‘:Sn'ﬁlé%’Ti ng a
radi o |ink bet tB8&n Th&1Bast25tat | dA @RI A0BIT eecsivirat roiaecoidiaiy t 0
the first enbodtesment aofd t heapsmisent chd limdiehauar y 2007 cdNveRti Aiie

station. Meanwhile, the base station selects the

omnidirectional antenna as an antemna to
10

&6C



FIG 8 is a flowhart illustrating a procedure for transmtting
transmtted-data fromthe base station according to the first enbodi nent
of the present invention; 5 FIG 9 is a diagramillustrating a
configuration of a nobile comunication systemaccording to a second
enbodi-nent-. of ‘the present. invention; FI.G..10:i:s a.di agrlasr‘% EH%TQQ&-}I ng a
configuration of a transm ssion systemof the base station ac 'ng to
the second 10 enbodi nent of the present invention; FIGS. 11A and 11B are

diagranms illustrating beam patterns transmtted fromthe base station
according to the second enbodinment of the present invention;, FIG 12 is a
diagramillustrating a configuration of a 15 reception system of the base

station accor di ngPeoutte fercigrdsniriod rhatingfividelpdesahennvigniiobnle and

FIG 13 is a fl owehatiod |{Ushbabidi® >PNRCEIHE Ly fPraiLr0sTL el ana
transm tted-data t he base station according to the second enbodi nent of

the present i nven'?l WIS DEYAl BB PERSR PRRER e TFEeI RORART ON taft FPIRST
EMBCDI MENT]  ( Mobi F&ecwﬂmﬁvcetham%ysm&@n/&&nsémwnmMelfdrﬁ‘énnalkoamuaai a

nobi | e conmmuni gat QA SUaLRM +i23 é@%él@ldﬁ%ﬁt &’Jta ?L&ofé cgourtget‘_l}g Vers

a service area by djvidi nﬂ a cel into a plurality of “sect or
placing for each™®tt%rtahiop ba%% %tr&t'si‘%ﬁ 1’6“3 Rése @astéef‘df‘di{:élrlaﬂsmlt

structure, theresnmealst&maepsmm,ﬁddmﬁmﬁ@ta&hah@wa dfdoliGe sIALVEr € the
cell 1 1s dividedahditnd HRG18CCLO S Tualy b 2OL1 Aodds Gopeond, 2, sect or
ru

b, and a third sector |c; a Sl x-sector s ctu ‘G 3B
where the cell 1 f‘%r‘a}e\ﬂ“ﬂé%l itheobasex s§akie san Ia’fefvle%talse@t:waﬂﬂamatlmecond

sector 1b, a ti rslasaxattabnl Cpowierf OWFt h theeCkPéndnfiss@oh i fidph19@CLLr don @Nd a
sixth sector |f. em adolptl ng.t he three- selct or
% 5ing

structure is 35 descri beﬁn‘% hgwglh{%g&léﬁr?cgé%% e the directio

antenna as with the first or the second conventional method.

As a result, the equipment scale of the base station may be

reduced.

15

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;

FIGS5. 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 inventiocn;

FIG. 5 is a diagram illustrating 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 between the base station and a mobile

35 station according to the first embodiment of the present



15 February 2007 As shown in FIG 4, a nobile conmmunication system 100
conpri ses a base station 10, a radio network control equi pnment 20, and a
plurality of nobile stations 30. The base station 10 connects radio |inks
with the nobile stations 30 existing 5 in each sector, and perforns signal
reception/ transm ssion. The base station 10 has both aﬂsﬁ&ﬁﬁﬁyéﬂb¢””a and
a sector antenna for each sector. The array antenna is a directional
antenna that receives/ transmts directional beans. The array antenna
transmts a beamby narrowing it to each nobile station 30. The 10 sector
antenna is an omidirectional antenna that receives/ transmts

omi di recti ondlnvbetim: The sector antenna transmits a beamthat covers the

entire sector so that; ald f0h |8 SkALEENS; 139 bR e ST RbuPRY sh£Cel ve
signals. Mrre specifically, the base station 10 has a first sector 15

array antenna FP3i"Hid g Fiaspiserd-GPra derBrtbent3FmatA%e e, 2SER9 cover the
first sector I|ta, the SEeendes@elioenarsBythanpesseatliaZentand; a second sector

sector antanna 110araahbeh, GOYSLatlP S9600he1AECE Uodedn, AALR bBI LT sector

array antenna 11a3 and a third Sector sector antenna which cover the
third sector MEPTPR) CAENURERTiPR FYtemqacqardingriser wHCorReebedinentant enna
for each secbaérths paReentdhhirveadion net work control equi pnment 20 connects to

the base station The radi 0. network control equi nt_20_ controls for
connections of radijﬁgcl'ig{slsaﬁd‘?%aégﬁagvgr&s?sgé %/\J/'eneqnaﬁomlé’uﬁ%éle‘msf’gt? on 10 and
t he nobil e st &FPo¥Eiszdon HYs tph of ditet jasepitatdbnascerdtrivonts tB® seormkct radi o
| i nks wi t hot hembassnesitabt Othe pPeadkk RRKELFIBNSI gnal reception/ transm ssion
from to the base ti 1Q via the array .antenna .and/ or sector antenna
of ‘the base stati G1ca0 TAAAANE S BREDY SIRE Y HEO AP PETEEH ons. 30
30 exist. Nextrapsmidnefdglrenivre dfasehetbbbm stogprdmd (k9 $hdeseedrsed i n

further detai bkmb§did@nk! & the bRefdde iBved®©lonSi MPlicity of explanation, a
configuration requiﬁé?d ]gor. t he, base s_tlalti on 10 in order to cover one
ef

sector is shown. T t &5 ¢ aga8R 1llustrating a configuration o
15 reception system of the base station according 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. 324 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 1b, and a third sector lc; and a six-sector structure
as shown in FIG. 3B where the cell 1 is divided into six sectors,
afirst sector la, a second sector 1b, a third sector 1c, a fourth
sector 1d, a f£ifth sector le, and a sixth sector 1f. A mobile
communication system adopting the three-sector structure is

35 described below, as an example.



35 station 10 actually requires the sane configuration shown in 9 15
February 2007 FIG 5 for the nunber of sectors covered by the base station
10. FIG 5 also shows a configuration of a transm ssion system required
for transmtting transmtted-data to the nobile stations 30 included in
-the .configuration of the base station..5:10.+As shown indt& ?EZb@? base
station 10 conprises an array antenna lla, a sector anteénha I , a
nodul at or 12a, a denodul ator 12b, a signal segnentation unit 13, an
antenna weight controller 14, a nobile station information storage unit 10
1l4a, a spreader 15, a signal nultiplex unit 16, a plurality of radio
frequency transmtters (hereafter, referred to as RF transmtter) 17a and
17b, a radio frequency receiver (hereafter referred to as RF rece|ver)

17c, a plurality o¥® t38K8mMs<itbn arfapl"’iOPiLe? LOrBUnLTRF 2B YHHFT 4%%et wor k
i nt erface 19. coh'bri’gwsmatste&@taiaba 0 .f 4 el dheechbasdk st@ttriodnediGpment he nobi |l e

stations 30 i ggﬁ’sa 1Q£é(ifﬂ‘§alafql%tb‘h§n9té%qmrb(ﬂat'ﬂ1e thQ'é@a@Héﬁ data

refers to in ata each bile station 30, for exarrF
i nf or mati on dé)t ﬁon'éﬁﬁﬁ’foﬁa@é’c aipky afidh the @aPhic GRADIPIS3S PrFtane ¢ y of
nobi | e stati aaSe3d3bh seakoexanpl @ rf2@me afiignall Jdaie@tld)rwdltvad!u@]ssdaha | s

transmtted Lo RO S, 15hal bOPR 4R Arthy QAL @ ML Lo dadkaAL ©

channel . Common ransm e stations 30 t rough a
downl i nk corfi®ne@fnrseEror ThEne raafﬁ§m RtE@rdath 291 5eGApRRE SRR t he
network i nterfhaea-ckit@st hﬁarmﬂ'd_lﬂlsEﬁl%cﬂ.ﬂca]alTﬂiﬁmﬁDdlﬂh&taﬂ‘l’rair%&t%ﬁnmdU| ates

thetransmtted data2to btalnaS| n d- a 2. The
modul at or 128 FPRPULE r‘?é*a‘& griar -0 ?1?%99"%0 Pa"{;l’%éll Fgﬁﬁ{n% %‘g'd-gg‘%a 2 to the

si gnal sé@nerseatporanhsinna 13 anTﬁ@ﬂsciJgTﬂ&lti%’eﬁger@ﬁFa‘Mf’or’fhaﬁiIEGCFS"Qegrrents t he
si gnal of 3thhemﬂpédérhﬁtdege&£mmrréaed daha sickopuhtaths t:emskhes nodul at or

L2 ok o o bl Shyenl SEE 2l B S SRR gt HSsod onel
30 in the sector may receive signals.
More specifically. the base station 10 has a first sector
i5 array antenna 11a, and a first sector sector antenna 11b,, which
cover the first sector la, a second sector array antenna lla;
and a second sector secter antenna 11b,, which cover the second
sector 1b, and a third sector array antenna lla, and a third
sector sector antenna l1lb;, which cover the_third sector 1lc.
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 equipment 23
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/ €o 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



of signal series, which is found by adding the nunber of the sector
antenna |l b to the nunber of a plurality of antenna 35 el enents 111 through
I n included in the array antenna Ila. In 10 15 February 2007 ot her
words, the signal segnentation unit 13 segments the signal of the
transnitted-data 2 into each. signal -series transmtted Py aﬁgﬁg §pective
antenna el enents 111 through Il n of the array antenna i an ec )
antenna |l b. The signal 5 segnmentation unit 13 inputs the segnented
plurality of signal series to the antenna weight controller 14. The
antenna wei ght controller 14 is an antenna controller, which deternines
whet her or not the nobile stations 30 are capable of receiving a

di recti onal m el ects th array 10 anten fenna to be
used for traggglttlﬂr'él PYMTal ﬁ%%a |nc?ﬁﬁxha§§1! e?%ﬁi%gyag}e capabl e
of receivingl@&- HEGeéﬁﬂ@w&ﬂmbﬁanpoofu§€@éé93OﬁﬁétE@Eﬂﬁﬁsﬁﬁtéhﬁ§m1|b as an

antenna for t&anstdat tﬂoag ﬂrlaelgmmmg otagtaasinntﬁémciaa@ew\hene kbeyle are

i ncapabl e of {etcel VI ? ectl Uk ur nggfo e %}Qsee 1o, b| |l e st ation
that is capabr® 6’1‘“Sr éi“v %Eda Bi recFl onéﬁ Beam “i's reférréd to as '

di rectional beam capable nobile station'. In addition, the nobile stati on
that is incapabl eagfsnb@ganwitd s aclé Fb%@&|sQ@@ioer@r<Ebln§ris%ﬁs%{£ﬂréy0 as '
directional beamincapable nobile station' . There are .two t pes, of m)bl |l e
20 station: THEWY eb@-orfal SEEHH cADEHIPE bt sf"&‘? o 5nc}2¥

di rectional dsemrilatapalbite pobibeastsganentaiyme ugpecli¥. cal hyteltr@ begi n

with, the anfenna &ﬁit%hemmt aquolbq&eJsfka@%@ammét%@ts@@fa@hﬁlt
transmitted-data 2 included inthe plurality of signal_ series inputted

from t het®5 Yynalsreegrentlari dFtERFE "'fétf%led‘oﬂﬂbﬁ 18ataap]r‘fr§‘rlr§?‘r¥t°[fed t hr ough
a downl i nk compn fehaueaely, taansndi tbrdudhe dedfaetlrr ansfarreédto tdw diigh a

donl i nk_dedi catad . Fhanosl and 9, a0t.ennB MRADkey COMIALI@E 4 ddien sel ect s

t he sector antenna as_an antenna to be used, when the transnitted-data
2 i's common TREATSE 9 AAsRE (G HF bddh- t h@1d5Rht FhRE SR SHeRnel .

Meanwhi | e, amplifiers 18a and 18b, and a network interface 19.

15 Transmitted-data 2 £rom the base station 10 te the mobile
stations 30 includes 1individual data and common data.
Individual data refers to individual data for each mobile
station 30, for example, information data. Common data refers
to data common to a plurality of mobile stations 30, for example,

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 12a. The modulator 12a

25 modulates the transmitted-data 2 to obtain a signal of the
transmitted-data 2. The modulatorx 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 into 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 11n included in the array antenna 1la. In

10



when the transmtted-data 2 is individual data transmtted through the
downl i nk dedi cated channel, the antenna weight controller 14 determ nes
whet her the nobile station 30, which is the transmtted-data 2
destination, is a directional 35 beam capable nobile station or a
--di rectional beamincapable 11 15:February 2007 nobile §fat

referring to the nDbiFe station infornatign st or age unifgﬁgpdﬂ&¥%goﬂnblle
station information storage unit 14a stores nobile station information
relating to each nobile station 30 5 that exists within a sector, and
connects a radio link with the base station 10. Mbile station information
i ncludes the type of nobile station. In other words, the nobile station

i nformation stqr d}én'tthe ‘}%nﬁ%gEgﬁeﬂl@ﬁHBﬁrun&@%3@9!néx@t§£@é L Q4ha30

connecting a rad ink wit ase station 10 is a directional 10
beam capabl eo?nFBFI tFaorRi i -6pta Wi e ePERAT IBEAMST AR FABPE I HESi | e
stati on. Thebymhiihe Bésﬂielcﬁ)lﬂvda Nrafeah | @erehosagel whirbughl4d1st of ghenobi | e

station infognatiog, §1§BC| alg nfgnd/vl g&gg}blgﬂgten%gatll (gn i denti f{gakion data,

whi ch di stingui shes t station 30. 15 Therefore, the antenna
wei ght coht r%ﬁq“@lntiﬂl?‘“ef‘é% 1t301111?1’é3 h’%ﬂ)??%“‘%rt%di BHGAEbY 0t FEHadt or age uni t
14a based Onsérh_%sm?bld:tﬂa astaind)m:eudﬁﬂtdcfnltﬁrau@ﬂ idata of the nobile station

30, which is 6hndl é:guaa‘L at.a d Soﬁ'@ﬁ |19 . ngn%%}l rsg%]g(fgu\g}et her t hat

nobile station 30 7S a direc onacf eamcaale Ion 20 or a
di recti onal Wdogmhn datapeines wobtier %aﬂPBnthqﬁ@bah% eHddiongi Hhtaréont rol | er
14 then sel aeép%btlae)fafé@é&vaﬂgemarédtaoammamarunamet:es RdeUaa@dy When the

nmobil e statio i ndi vi dua ta destination tr tted
t hr ough {Qne be r%/vnf1 We%ﬂ %'é‘fe“dl a%%‘elf'eglggrér ??“éﬂt%l ionaf ead?r’}méapabl e
mobi | e st atidata 21:'51 Meenweisee, witelte dhegnmaewsighble onf r 6¢dcivitd el ects the

sector ant Qﬂ%clthgneﬁs mmanbenaalé&sbcth@sggctwmtbh@a My lag shation 30,
which is anlnd i Vi dat a. destin %I t{%n m.tt dthro h %he downl i nk
I} 1Bfé§ua re they

dedi cated cH¥MTEP? °§ ER R SRR e T Acapabl e case v

are incapable of receiving a dlrectlonal beam. Hereafter, the

15 mobile station that is capable of receiving a directional beam
is referred to as ‘a directional beam-capable mobile 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 heam-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 11b 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 1is 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, is a directional

35 beam-capable mobile station or a directional beam-incapable

11



nobil e station. 30 The antenna wei ght controller 14 then determ nes an
antenna weight to be nultiplied for each signal series, which is
transmtted fromrespective antenna el enents 111 through IIn and sector
antenna |lib inputted fromthe signal segnentation wunit 13, based on the
sel ected-antenna t-o be- used. Wen the 35 sector antenna !“3 rﬁalx}%)ggm ned
to be used, the antenna weight 12 15 February 2007 con er

determ nes the antenna weight for a signal series transmtted by using the
array antenna Ila to be ' 0" , and the antenna weight for a signal series
transmtted by using the sector antenna |[lb as being "1'. In other words,
the antenna 5 wei ght controller 14 determ nes the antenna weight for the
signal series transmtted by using the array antenna Ila as being ' 0 |,
when t he transnidobete dahtich bg COMIPIng abasheohomilenstdthennpifidreagtiabi on 30
is a directional Qggggl ngpgp; e nobile station even if the transmt
ted-data 2 is |n I vidua ata. Mre 10 specnflcall% the. qu%nggoweéght
control ler 14 deter mTHEstHde SH EPRal Wt AT 120 RIS IURal* Sefi 85
transmitted by webfip atbtianlefmanaghemsnisting tPfﬁ@é}gﬁPﬁillﬂ HatEenng? ' 0' .
Meanwhi | e, -when ¢} he «2f s aY watit 8NR& ek 8r | Sndebanditied da@iohanusadn the

antenna wei ght gont Lol {Jeodu %§ dggg_{fﬂ NED ﬁ;'?l%n‘%%&ﬁ Pfon i]'l?c‘[l\t{}%lagt}thef Q}PJ he

signal series tPansit he SeCtor enna being '0'-. In
ot her words, thefamrpbhlkm Edigien- cth rofhesr "T’Edaet &Pfi Me8ithes Eitiiiha
wei ght for the shghabciceEtQSgt nansmda ethxey wsither tthe mdétostamenad |1 b

bei 0, AlSe a h
e O SRS FI BT oL 2ob L i

Fur t her mor e 19t hes¥hCaRAR-vaPght e coritrar 1% 2 1ﬂPﬁ%ﬁtéT°t‘?'FE bseaf"ﬁim%? gfina
wei ght for the séegnel ssericss tTrensebileedtHiionsinfrrmagsipe Gteyed antéina
el ements 111 thipughrld Rodh1dt NR 28 6AW n@&BHENIBN dihcis0ims viioh frarumla
divectional beamthal Das.a MBLANCAM 25 AIEeUad hotanls bhe Mmhhke

station 30 to \/\?1t ransmtte Is transmtted. As a result,

interference staticn 30.
15 Therefore, the antenna weight controller 14 refers to the

mobile station information storage unit 14a based on the mobile
station identification data of the mobile station 30, which is
anr individual data destination, and determines whether that
mobile station 30 is a directional beam-capable mobile station

20 or a directional beam-incapable meobile staticn. The antenna
weight controller 14 then selects the array antenna lla as an
antenna to be used, when the mobile statio:i 30, which an
individual data destination transmlitted through the downlink
dedicated channel, is a dire;:tional beam-capable mqbile station.

25 Meanwhile, the antenna weight controller 14 selects the sector
antenna 11b as an antenna to be used, whena 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 lin
and sector antenna 11b inﬁutte.dA 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



to other nobile stations may be decreased. The antenna weight controller 14
multiplies each signal series transmtted by using the respective antenna
el enents 111 30 through |l n and sector antenna lib inputted fromthe
signal segnmentation unit 13 by the determ ned antenna wei ght for each

si gnal--series. -“The antenna wei-ght controller 14 inputs t der 15
the signal series that has been nultiplied by the antenﬁ%ﬁgngﬁeh&z si gnal
series multiplied by '0'" as the 35 antenna weight is not output fromthe
antenna wei ght controller 13 15 February 2007 14. As a result, when the
antenna weight for the signal series transmtted by using the array
antenna llais "0, only the signal series transmtted by using the sector
antenna Ilb is hﬂﬂﬂkb@ﬂ&&@4hhﬁeﬁﬂﬂﬁ@d@ﬁaaﬁienweammbhteorwhﬁ@nhm%e&ﬂbenna

weight 5 for a sué;]__nnsml (}e% transnhgﬁt ggrg ayl%l na the 1iseglgzor an‘_;ne&mg%l | b
' t

IS 0" , only the pI ura gna STy 8 transm
respective ant enr@@héﬁe‘fﬂl@héf foha Zipghyl Asrénmatydngmisteq h{ﬂu‘ﬂitléw thet he

spreader 15. The ssewt%ad@rrteiaﬁaslmbeaglsbetlhg si‘gnain sehéewobfal thasadieana 10

mul tiplied by An ant enna vvel nputtedfromt e anten we
control | er 14. Th"&el§§Feﬁ%l'éfrr° %ef a‘g‘ht% EREIAE 4G 8P ger{‘é’la Wgeﬁr’hlatesfo ogFT}l
signal multipl ex wimnglléerifisetsanpelt tad| by plserg Wy pridy mpltenpt adasas he

spread signal serjfsg M)r Cwn P efd ftkﬁ%dlﬂbtehhgatﬂ 9Nl coidnl @l @X @mwem
mul ti pl exes the 15 si series of the transmtted-data 2 to an% rallty

of mobile statidne g%blkﬁnatg*fwa?om Bi BIESCHAAPEL TE2PRiRIEEePHE
mul ti pl exed si ghadtsittiion khen RF the ansnswitteedidatahds tthéi Rikual dahgm tibee 17b,

respectivel y. ]hDsl ggg,@cgfumw Eﬁeegnp%dés&%htt%%ﬁﬁr tEMAL A& qh8

inputted to t transmtter nals transmtted by usmgthe
sector antenna fi3rt&PRai%esaht g.@r 'frtP FH%“ SEF LGS AT EREH 198 PyThe 3t
transmtters 17a atdnidbelpeehos mifir eguengy 11coay@eshon'¢’o convert a signal

'TEQUtR tF ed fromthe signal,, Avidi Rhex 4 tLrlf, intona nadi & heegueney signal .

be used, the antenna weight controller 14 determines the antenna
15 weight for the signal series transmitted by using the sector
antenna 11b as being '0°. In other words, the antenna weight
controller 14 determines the antenna weight for the signal
series transmitted by using the sector antenna 11b as being "0°,
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
antelnna weight for the s}gnal series transmitted by using
respective antennaelements 111 through 11n of the array antenna
lla, 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 11n and sector antenna 11b inputted from the signal
segmentation unit 13 by the determined antenna weight for each
signal series. The antenna wéight 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 weight controiler
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25 transmtters 17a and 17b i nput the signals whose frequency has been
converted, to the transm ssion anplifiers 18a and 18b, respectively. The
transm ssion anplifiers 18a and 18b 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 || a. §? I%Q?pZSSIOH
anplifier 18b inputs the anplified signal to the sector enna

array antenna |la includes a plurality of antenna elenents 111 through

| I'n. The anplified signal series of the 35 transmtted-data 2 fromthe
respective antenna elenents 111 14 15 February 2007 through IIn is
inputted fromthe transm ssion anplifier 18a to the respective antenna

el ements 111 through hkn afsdike @@hashe amee.ﬂaaqellbat £5R e HeNginla@ G esiignal
series of the transmtted-

rrult ied b n ant, gnna_ t for
each 5 signal ser E@SfPihehi dbtyt Bﬁl“ﬁ t?\‘éraépfigﬁ%%{l%llgﬁeﬁs 111°% r%g _
I n, so as to enablenadi secitesohedndpasined ransaimsitba. sdatorhrgenpasklb tlﬁe

transmtted-data gni+tbBYbUndUdke @15 aNded I iABDLEN 18 BhE GhaiRilghta
directional beamcapable nobilé station. As a result, the antenna_wei ght

control ler 14 Sel %%t & StABALFPEYLS BraTUiASY PV 4 HEIdheFRERR A6 BR 1&Eed
and the signal setd eg’ ] 6nlynthe pptHitieg ofCs iidhal Secties tamieringed ibp.using

Accordingly, onl ytﬁéﬂ%eﬁaém%ea&%@m% Liané[(t%nﬁ@ﬂ tin bpdiyiduahndatg with a

directional beamto | e stations 30 through the downlink dedicated
channel, by usi ngl®Pysltafatd tpeofPradefink’ el enents 111 through 15 IIn. The
anplified signal seri e@h@fspté'lﬁetrr anprehed-taat O ghalt sarism tHaadhds @eehhe

sector antenng, ! Ruleiph PRKGY O LEOADGe 1 HARRARL 0L LFPIY thE artBRal 0 L hE
sector antenna |1b ﬁ case, The"” ?r nsmited-data I'S connbn or
i ndi vi dual data Z@%tt%tﬁ@b’felrelﬁt athoAPBRARHE| Ichitrty Hier gepdidigral

beam i ncapabl e nahijke & Qhé Qﬁgné@ slkesidt untha santmena sl ghk1 etk ol | er

14 1lb.as an ant em%a 59 mul J(.jéx and he spread signal series. More
specifically, the signal multiplex unit 16 multiplexes the

i5 signal series of the transmitted-data 2 to a plurality of mobile
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
maltiplex 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
11b.

The array antenna lla includes a plurality of antenna
elements 111 through 11n. The amplified signal series of the

35 transmitted-data 2 from the respective antenna elements 111

14



sel ects the sector antenna the signal series is not inputted to the array
antenna Ila. Accordingly, only the sector antenna Il b transmts comon -
data 25 with an omidirectional beamto the nobile stations 30 through the
downl i nk common channel. Alternatively, only the sector antenna |lb
~=transm-ts individual data w th an-omi-directional bean1?9Fg@ﬁm&q%bbe
stations 30 through the downlink dedicated channel ion

sector antenna Il b receives/ transnmts the signal fromto the nobile
stations 30, when connecting radio |inks with the nobile stations 30. Mre
specifically, the sector antenna |lb receives a preanble transmitted

t hrough the upIink connDn channel, which is referred to as a random access

35 channel bi auest:$i6enRgctd on 15 15
February 2007°"% 1%1"rlai“""dllr(')pﬁl |tg1é i!rloﬁnél f?%ﬁn:igs OEher receiving the preanbl e

t ransm tted:hﬁrmﬁﬂqt?élmbwtenstl@tlie@ﬁ@t%dllt Herosght 0 9ht'@¥naZT3% transmits
a signal (fae.&eaifl&erugeferrmtol@mtam updiiae isesistictéon signal ') for

instructi ng ;[gg'ﬁg‘?t\,\& §a§% ti onsul% ugg%{tn%?ﬂp‘pueﬁg %hggll on . nformation

fromthe ra e downl i nk common
channel 3 \wiigohl issrief emwlttée@@ramFb?\ﬂaﬁaﬂm@@“‘éﬁéﬁhépwmﬂ) I n

addi tion, tHhhg, sestQr t&ninia &irl&crt%@alv%s_a@tgfaalsrslssﬁehudlmgtnimbl l e station
information transmtted throu i i

t ﬁ t he ug nk 10, dedi cat(f aﬁ&ee which is
referred t 5238 {PaddiPRaTEHEoReFdr T hnal s PO e e hobi | e
stations 3@thhatn If@ves rfe@a'irveuiormahebwd&?eabmmpmlﬁ ehasiqnalAsf rom t he

radi o networ ke GO r ehe a%&@hﬁmlggg comlrguéml@u@el%t:eym hhfgy mation
includes the type of nobile station 30. The_sector antenna 1/'b inputs to

15 thelRF PaterlRt12AS Fﬂé‘fﬁtéﬁ’é?\’fé’db%l‘léﬁﬁi & R PES Y8 the nobile
stations 3@oknimpanned ttonthe aek e amiennaThid . RRacereingy . IodAd yddteect s t he

signal inputted fromlhe, SEaEM: ANLEANAULL RaVh B&Hﬁl' Ia/u%xegmﬂnousl y, and

inputs it to he denodul ator 12b. The denpdul at or %m)dul ates the
beam to the mobile stations 30 through the downllnk dedicated

channel, by using a plurality of antenna elements 111 through

15 Iln.

The amplified signal series of the transmitted-data 2
transmitted from the sector antenna 11b is inputted from the
transmission amplifier 18b to the sector antenna 1lb. In this
case, the transmitted-data 2 is common data or individual data

20 to the mobile station 30,which is a directional beam-incapable
mobile station. As a result, the antenna weight controller 14
selects the sector antenna 11b 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

25 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 ocmnidirectional
beam to the mobile stations 30 through the downlink dedicated
channel.

30 In addition, the sector antenna 11b receives/ transmits
the signal from/to the mobile stations 30, when connecting radic
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

35 channel (RACH}, when the mobile station 30 regquests connection

i5



20 signal inputted fromthe RF receiver 17c and transmtted from the

nobi l e stations 30 in connecting radio |inks. The denodul ator 12b inputs

t he denodul ated data to the network interface 19. More specifically, the

denodul ator 12b inputs data included in the preanble transmtted fromthe

mobi | e..25 stati.ons 30, and the -nobile- statlonlnforrratlo H& kn the
I'n erPa

signal including nobile station information, to the netvvor ce 19.

In addition, the denodul ator 12b stores the nobile station information
included in the signal including nobile station information, in the nobile
station information 30 storage unit 14a. Mre specifically, the denodul ator
12b associates the nobile station information including the type of the

nmobil e stations 30 with nobile stdation identification data, and stores
themin the nobi Fe &tzdienlimtor FataBhtiedr ff&eruhfieiraad e RPATRAY | the
base station 10 mn@rrlaﬁpd\ﬂﬁrehhe.b @il he tApDine36! abé srcBE: astenndi YTt i onal

beam capabl e nnbkggﬁsmféslg. BB#ﬁthé¥§l%t taLéfH}ﬂQﬁ %od'geeﬁhoﬁéﬁate

beam i ncapabl e 2 stati on e hetwork interface 19 connects to the
radi o network céns¥pictagnisigenat’ R6or FretFetiosKENeMAlEcd219°1F dfist%r s
data fromthe mapid@ skatfilenst3Oiandiddeembasen St amel&aamot hewaﬂd o5

net wor k control nt 20. For 0€X
transfers the dafsg H: GIEHPTH S K8 p?%%r‘fﬁqhettngrgn nVﬂE‘F 81”?'5 om t 1(?n%rji)bl | e
stations 30, andwhheh nﬁbr¢%elsrt3ét toras prfomaati afrasactiieeli AFAHE -sifgnal

i ncl udi ng nobil e 8§ AlicAN thdfRIBLI Htenhd 1Ne readivedRivREiks q&auﬁ@ing
equi pnent 20. In 10 addition, the etwork mterfggg él}? obLlal E a:fmk

transnmitted to PRELISEFALEER bﬂf%'aﬁ FHE =S &Rt
equi pment 200 Fdedseargl ahannke. nbtiworile Irqﬁeerlr\ééct@ qsaaomdapn'geri contite

radi o network C0Bhéﬂleleg«wdmﬁ%r&ptﬁémoiiﬁ@mﬁﬁ&@ -fRtRahbt®Pect hdase 10
to the nmobile stations , such as an.u nstéuctl or data

a
to the nobile st&iRfdweasy WBIIEFHPD FHINE dlséE?'Brt *hat 1% ngg‘(’/erego‘by Yhe base
station 10. The retiwrdat R0t erhasenctd lenptatsionoinfrrmagdal atroyludds ihve

transnittEd'datatype of mobile station 30. The sector antenna 1llb inputs to
15 the RF receiver l17c the received signals transmitted from the
mobile stations 30 in connecting radio links.

- The RF receiver 17c detects the signal inputted from the
sector antenna llb virtually synchronously, and inputs it to
the .demodulator 12b. The demodulator 12b demodulates the

20 signal inputted from the RF receiver 17c and transmitted from
the mobile stations 30 in connecting radio links. The
demodulator 12b inputs the demodulated data to the network
interface 19, Mofe 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 informaticn, in the mobile station information

30 storage unit 14a. 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
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2 obtained fromthe radio network control equi prent 20. Next, FIGS. 6A and
6B show a directional beampattern 20 (hereafter, referred to as
"directional transm ssion beam pattern'), and an omnidirectional beam
pattern (hereafter, referred to as 'omidirectional transm ssion beam
pattern') ‘transmtted fromthe base station 10, respectlygaﬁumgg BvGS. 6A
and 6B, for sinplicity of explanation, one sector is 25 descri g as an
exampl e. FIG 6A shows a beam pattern when the base station 10 transmts
transmtted-data to a directional beam capable nobile station30a. The base
station 10 transmts common data, such as control data, with an

omni di recti onal beanlthrough the 30 comon channel, by using the sector

antenna 11b, in Ofat ohOur 14 A mém%gm@&nd%@ﬁg&@ moBPRL I8 o588 1 ONS

existing in a sector. There ore, the conmmon channel beam pattern
transmitted to the di TREMPSHATK HaipFEaasabP cCHRIBELe & éPFo‘ff‘d&Ga“‘?‘g”Oerr ned
as a comon chanmeltroimegdipeait enal The aREWDES i abe bBMA pAtt&idTedb da?h from

the sector antenng | £, A5.5hQW A okL Go £ il g 'é%g{ﬂﬂ{ Yo 29%e! a0

addition, the base station 10 transmts |nd|V| ata to the rectional
beam capabl e ribbi 1Verkt CORtEYa ¢HHGHERt PRe dEQFCAFeEPEhanths ,HW%§| ng
the array antennadﬂeafawrm spacitbreakhy, d&hﬁ h&&ﬁd&&a‘&honhéopféamﬁm ts a
directi onal beamLSratg% c{g“ i nget hgilaeng na wej 0Lght gogh n serl es
transmttedfromapura yo"} {enna elements 1'ncluded | n rray
antenna |l a. Therigfereatidie 16@8@%%1 ed.t%aiﬁeﬁlbvmhudBthbnleratrmnt ed to

the directional bege-aapall.e+80bid Gadsh aﬁé%rﬁoéoﬁterlOEHEﬁbnﬁz%tazﬂediIﬁat ed

channel directjon 0O tr si an bea atte m { he array.antenna
Ila as shovvncldl n %d £ %RT:I" 2 %% R age ﬂFf)antrtSe‘571ta\/\HéEWSf“ﬁ5 %%1
station 10 transhhiet baw snekion d4- feqm the Eaddior eetyaratofewh emumbte

mobi | e station Soi@ e Q&Sﬁpﬁé atth@nné&otr&amﬁfgﬁﬁcaomté%a AVichl an

ommi directi onal g]otnbart(v)agglb contrc?l g&@fpm%bl%nznoelzhe t¥ansm1tted data 2 from
the base 10 to the mobile stations 30, such as an- update
15 instruction signal, or data to the mobile stations 30 existing
in a sector that is covered by 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 directional 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 FIGS.
6A and 6B, for simplicity of explanation, one sector is

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 station30a. The base station 10 transmits common data,
such as control data, with an omnidirecticnal beam through the

30 common channel, by using the sector antenna 11b, in order to
transmit commen 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 11b as shown in FIG. BA.
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using the sector antenna lib as with the case of the directional

beam capabl e nobile station 30a. Therefore, the common channel beam
pattern transmtted to the directional beamincapable nobile station 30b
is formed as a common channel 20 omi directional transm ssion beam pattern
3b fromthe sector antenna |Ilb as shown in FIG 6B. In ?‘@'glelfn’u 2gphe base
station 10 transmts to the directional beamincapable nobilTe station 30b
i ndi vi dual data through the dedi cated channel, by using the sector antenna
| 1b. Therefore, the dedicated channel beam 25 pattern transmtted to the

di rectional beamincapable nobile station 30b is fornmed as a dedi cated
channel omidirectional - transm ssion beam pattern 4b fromthe sector
antenna |l b as shown iin F 6B. 30 (,Communi i haeb. bivBaual
cormmurii cati on net hod ugf‘n‘é‘g%‘éior'rlﬁbi%i‘%b%sdam’r%ﬁ?g%% iol(r)bnwggst emsT%é 1S o uom
described using Fiaa vo thg degrhiMmahbear- FraREyIPR ¥or *orAett hy A% adi o
| i nk between the has@eatiabian chiddnand Hyhesmbithe stz ent@dd 3 ldesdiirlbed.
The nobil e statiopn 3 | ¢he heQul i PARGH 8 laaghi s dtiibkal teamsmi t s
a preanble 18 1 e§rf§g?§/ygbgge b%%go%t%%l%ﬁeff |ink comron .channel, referred
to as RACH (SlPPol )b3 ncepegolAinphethige £2 eé]"\?erwij?%’toff‘ﬁeaba%gng ation 10.

whi ch has recei vad-ankshet ps@airidnea plursil hyy tdfe apbetrgr edererigalt¢brdad aisf ers
dat a hi ngl Ud§d| i thehgnggﬁ@gbhﬁng qikhe 'Ifh@Qlaﬁoﬂf.t WRE kicanpd tell crauigaTeaEmS 20
via the denodul ator 12b "and the _network inter e 19. o] ept.t

t hereof, the radipﬁtﬁéﬂ?\oFﬁa’bsd’?ﬁtfﬁg %uﬁ’perreérﬁrefggmfa:lar?fggrgs]apaarnb%%p %%’gﬂe'

i nstruction signaitatoenndbs| ésstarhesh 29 nt ofARtGa5RLt GPEMReH BFSEAPTOh 10.
The base st atpon +1Qn6kiad s védiepapdane: d Acdd ticd komsignainatianss enevwd from
the radio 10 netwark;contyol equipnent 20 via the network interface 19. The
base station 10 then transmts the update instructio i gnal 1 bile
station- 30 through tH&%ofAl F?l‘?%’sc&ngﬁﬁmc%aa%ﬁgp,&%;%gﬁ ?asser esf%?%ée%eltocr)mas
FACH, by using theasector tampenabté¢digatp Sy, directional beam-incapable

mobile station 30b. The base station 10 transmits common data

15 with an ompidirectional beam through the common channel, by

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

beam-capable mobile station 30a- Thexrefore. the common

beam patiern transmitted to the directional

channel
beam-incapable mobile station 30b is formed as a common channel
20 omnidirectional transmission beam pattern 3b from the sector

antenna l1b as shown in FIG. 6B. 1In addition. the base station

10 transmits to the directional beam-incapable mobile statien
30b individual data through the dedicated channel, by using the

sector antenna llb. 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 musing the mobile

communication system 100 is described using FIG. 7. To begirc with, a

procedure £or 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
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15 The nobile station 30 that has received the update- instruction signal
fromthe radio network control equipnent 20, transmts to the base station
10 a signal including nobile station information through the uplink

dedi cated channel, which is referred to as DCCH The RF receiver 17c of
the base station 20 10 receives the signal including nobi J
information transmtted fromthe nobile station 30, by Eé?ﬁ%h?‘h)eﬁggctor
antenna |l b ($103). The RF receiver 17c then inputs to the denodul ator 12b
t he received signal including nobile station information. The denodul at or
12b stores the nobile station 25 information received fromthe nobile
station 30, in the nobile station-information storage unit 14a (S104).
Next, a procedure,for hHh%ﬁ?pﬂ:ﬁJ Lot FRRSHl tdredredalaas am (sthie bases.station
10 is described usi ng G 8. To begin with,  the npdulatqr,l2a of  ipg base
station 10 nodul afR&sRE e 56 VEF dfsnPT t*88- T P56 as 1 0 obtai n_a signal
fromthe transm the edeastaten b ($20 the Netor ahenspghbl- $EFHEIR= F6AhZuUni t
13 segnments the Sirfm@heﬁfintme pRsihaleed, thaRsSHid hethaiad eond roteguigment
plurality of signal series, My ecific j onent gLLen
unit 13 segment s th&idi'gRafe? §a§B’ﬁ§r%%earn owésf’ég‘g?ﬁgggg%rfiagg, igav\/nig J)ligs
found by addi ng theentidyer tipdreacfe $bet srABNtRGHTRTK19°15 ReFAAPYEP00%° |1 b

to the nunber of G pLkesal ity @faant gRsaretemaNtssgddl tdw owghle| bnatiwt uded
in the array antenna ||l a (S202). . Next teppaypuel ghhc LoNid abt&inl4
det er mi nes whet heiTnfof'H%t’tor(na%%r%n)l?tbga?ég?gb% AR S q%}i ty of
signal series b5 tihs codrba dBSETITERSnisteRel t FFOWIR* TR Hothhl ik t¥Hiton
channel , or imdi WedWaltk dahardt agsiintened o Wit tigh nt heodoiteriree d@i- c dited
ghannel (S203). dlbgﬁgt&paﬁ(éﬁo% 1tn\éflfaeai4rt;%ét:§mmd' baed: dalsar&tibs énghiaai dual
ata transmtted through the downlink dedicat o an.enia
wei ght control | effo1%s BPRILS 552EHE” r?gb%fre ufg %ea’tilg%r?]ﬂ?%f%r%ﬁ on storage

unit 14a, and dewsiah Hesrwhetiver totdreFhghi PE a0 B 365 WhER°TR™ A&
transm tted-data2ip8lestination, is a directional beam capabl e nobile

station or 15 The mobile station 30 that has received the "update

instruction signal from the radio network control egquipment 20,
transmits to the base station 10 a signal incl_uding mobile

station information through the uplink dedicated channel, which

is referred to as DCCH. The RF receivt_ar 1‘7c of the base station

20 10 receives the signal including mobile station information
transmitted from the mobile station 30, by using the sector

antenna 11b (S103). The RF receiver 17¢ then inputs to the

demodulator 12b the received signal including mobile station

informatien. The demodulator 12b stores the mobile.station

25 information received from the mobile station 30, in the mobile
station information storage unit 14a (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 {S201}.. 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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a directional beamincapable nobile station (S204). In step (5203) , when
the transmtted-data 2 is cormmon data 15 transmitted through the downli nk
common channel, or in step (S204), when the nobile station 30, which is an
i ndi vidual data destination transmtted through the downlink dedicated
channeh,~,is_a,directional_bean}incapab1e_nnbhle.srationqsgggu%SRRmﬁa

wei ght controller 14 selects the sector antenna |l b as an antenna to be
used. The antenna wei ght controller 14 then determ nes an antenna wei ght
for a signal series transmtted fromthe array antenna Ila as being '0',
and determ nes an antenna weight for a signal series transmtted fromthe
sector antenna lib as being '1" (S205). 25 Meanwhile, in step (S204), when
the mobile station 30, which is an individual data destination transmtted

through the downtithke degincabes of a2l ity of aftear? LEABF  tFehht EXFAVe
mobi | e station, the ankceade i ghé Gaakr ehtamaldiselseovs. the array antenna

la as an antenna to bg.ysed,, T0eA01&0R, WShoRl1 30 GOUYORL £Ls o dihen

determ nes the antenna wei’g of "a signal "~ series transmtted fromthe
sector antenna || Bhaasramigted-dataThénghidednk: ddilyrtlidoned 619! 39rigsso
det erm nes t hes ani €B8amo\@d @t rdn@ii 8t&d gRBdudhetteedoun1aAR Rbih&dl ciyndesi, ng

respective antenna_el enent 1 through.l of the array.,antenna llg so 35
as to forma diredtiBRart ueazr#%tﬁa%r nasénqgtﬁ%{%ﬁrﬁlé%hm%a? rdré)gi%ﬂnc §8 llt?tlf‘gbruary
2007 towards t hechrgipieRe(32030i- orin36ter di¥3AB1 t ethenhehea tapaeAittted- deltaa? 2

(_8209|)- Fol | ow nlgjfsStilﬁe&aj(%%Qﬁ]a@nQ?&é&Q%}eq ttﬁ?o?ésl{z egéi%gagiﬂ%aémea .
Sl gnal series nmu | | e VA e ant enna wel . XL, e
S onal tultipl ox cifels 4T Eros e oRE DpTeRt S LhaProET Fa s mhid
transm tted- dot a £tdtdoa jpifigrahtion spbradee unbbilde. stmd densrBlieE 5@ he§211) .

Fol  owi ng step (S3Q7)mobiiRe REthbANSH t @il 7R sCameerdrinbhfr &agaatai pput t ed
fromthe signal nultiplex unit 16 into a radio fre uencg_ S| %réal , and the
10 transnission afpiFPrEFC8HS dhPif T, beﬁﬁ'é’cfp‘é%serﬂ"g o Station or

a directional beam-incapable mobile station (S204}).
Instep (S203}), when the transmitted-data 2 is common data

15 transmitted through the downlink common channel, or in step
{5204), when the mobile 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 11b 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 11b as being '1° (S205}.

25 Meanwhile, in step (S204), when the mobile station 30,
which is an individual data destinaticn 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 welght

30 controller 14 then determines the antenna weight for a signal
series transmitted from the sector antenna llb as being '0°.
The antenna weight controller 14 also determines the anténna
weight for a signal. series transmitted by using respective
antenna elements 111 through 11n of the array antenna lla so

35 as to form a directional beam that has a main beam directed

20



anplifier 18b inputs the anplified signal to the sector antenna |ib.
Finally, since the signal series to the array antenna |la is multiplied by
t he antenna wei ght, which has been determned as being '0" in step (S205),
only the sector antenna IIb 15 transmts conmon data with an
omi directional beamto the nobile station 30 through the QP{YQH ~conmon
channel. Alternatively, only the sector antenna | 1b transmts i'ndi vi dual
data with an omidirectional beamto the nobile station 30 through the _
downl i nk dedi cated channel (5208). 20 Meanwhile, follow ng step (5211), the
RF transmtter 17a converts the signal inputted fromthe signal nultiplex
unit 16 into a radio frequency signal, and the transm ssion anplifier 18a
anplifies it. Theté¢wamsnimssheollamgldifibernol8ansnpttsn thetramliittiedsihgnal
to the array ant egln‘%zbb(il.. Finally, since the 25 signal series to the sector
antenna IIb is multiplied by the antenna weight, which has been determ ned
as being '0" in step ¥oRBORngonters heéS2T)ayardint (&3AA) | | the r aprarides 15
it Edi viOI dua: _ dEt a wﬁe{adg ediﬁiﬁﬁatli Qil%%f?ﬁﬁﬁ%bﬂ%d'@y gﬁ@iahee.sf%@&émg&%zfolat ough

e downlin e e nn : Accordi n e, ile
communi cat i on %yg%%%)lool,gmf eeélhﬁagi‘ég%%latmlugﬁlﬂ](ﬁx é‘ﬁﬁgtimé “&“gﬁﬁgﬂ?’&eét itBf
met hod, the base #FrgEAoNINE] somissi sbshbdtdanshet ad-dytarkt emmaplimlised to

transnit a direcéd oRakoBERE O ARG JDPids , SFALT) ONFoBPow Y Ld1E( SBGHE OF
antenna |lib used to hg nsmt an omidirectional beamto the 35 nobile
s

EECR” SEET P T TdRt AT IR it 1 PP L1 5oPEedaf 1o 6by

stations 30, for eac
controll er 14 detsmmhesiighpidrepnnttheés mobpleersdiat fomudcy $Signall ascthonal

beam Capa_bl € 1@bid&n§&§éém %p?‘iﬂé’r_eqtaibogﬂ%lifqggnh{pcaﬂl%b!tgaﬁrﬁgsls$ r§t ation
by referring to the npbile station information storage unit a. The

antenna wei ght 5 XBALFET &PP £APY R AP AMREY et ogpl 49 et eaffeTIadeaRe an
antenna to be usdd.f dHinpAapswiihte ngeisnghyl dealedad aht aradghunttBendownl i nk

dedi cated channel; When sbAFRY it ShAIINAN NS 18h "8G L Rke  DRINE S aPADI €
nobi | e station. Meanwhile, whén the nobile
as being 6" in step (5205), only the sector antenna 11b

15 transmits common data with an omnidirectional beam to the mobile
station 30 through the downlink common channel. Alternatively,
only the sector antenna 11b tranrsmits individual data with an
omnidirectional beam to the mobile station 30 through the
downlink dedicated channel (5208).

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
18a amplifies it. The transmission amplifier 18a inputs the
amplified signal to the array antenna 1la. Finally. since the

25 signal series to the sector antenna 1l1b 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 éntenna l11la used to transmit a
directional beam to the mobile staticns 30, and the sector
antenna 11b used to transmit an omnidirectional beam to the

35 mobile stations 30, for each sector. The antenna weight
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station 30 is a directional beamincapable nobile station, the 10 antenna
wei ght controller 14 selects the sector antenna |ib as an antenna to be
used for transmtting individual data through the downlink dedicated
channel . Accordingly, the base station 10 may switch an antenna to be used
for transm:tting.individual. data.through the.downkink: ?gg?%gt g7channe
according to the type of the nobile station 30. As a resu? ase
station 10 may transmt signals appropriately, according to the type of
nobil e station 30, and the nobile station 30 may receive signals
appropriately. Mre specifically, the base station 10 may transnmit .20

i ndividual data with a directional beamthrough the downlink dedicated

el xS0 R RO A ENEnkhBs JrRehDE ofll REEH LA hERRC0D ©

nobile station. As a re station rove beam gain and
decrease the satuanF6H1°Wﬁ%MQBaHfC%Hﬁ?lﬁr&W§hi%sﬁ6ﬁt%ﬁﬁoFFT|%rd§§ﬁftlpn61
addi tion, the baseedh-siaipadie 1oty tdtansht by nderétialy dat a:h‘éd mdbare

omi di recti onal r e do | ink dedi cated anne usi t he
sector antenna | l%ggm&b Ile%%?l%gc |onaIraBEéa‘r]1!+u| nc%pabl gprm % té’teﬁ%'g
Accordingly, tRe leebratleni bh then ﬁaye‘p‘f%wntaranm%ﬁea%é1rc1nast he angatng at i on

power of the trans@iseShddy @t danbRE &t MyeThddQi e aNgHM 4 mﬂﬁ;gh%e downlink

omi di rectional bea US| a dlrec ona antenna as with_ the first or
t he second conven?ﬁ%a t4 ‘fﬂ%ﬂ el ‘ﬂ'se“ F’ile e EYUIPEnEh e SEARE1872Y he

base station 10 nigpabecanaddacedbilea %mhjhlpnon Mehewignieennaeneitght mobite ol | er

14 determ nes 35sapd;sbbiRld a&aﬁlenaﬁmamm&@tabmylm%@ié %@a{ﬂrn eaeh
signal 22 15 ebruar 2007 _series is transmtted fromt

respective ant@nndtte %ﬁ%@ﬁiﬂ“?ﬁ?b%ﬁ“l fieshd et Ut oamEsAa2 | ]1119 3%hased
on the selected antarimanddobe used fohrenspediingcaldiyidwiedatiehseadtor

antenna lib is de@ggraguﬂjlhg $galg§@gh éﬂggngﬂtenna wei ght 5 controller 14

determ nes the antenna melgd 1 ~&1sbg tserlesl0 transmitted by using the
array antenna lla as b Cﬁ@ Jd‘lg Y. e se station may switch an antenna

to be used for transmitting individual data through the downlink
15 dedicated channel according to the type of the mobile station
30. As a result, the base station 10 may traasmit 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 1lla, 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 transmissicon amplifier 18a. In addition, the base
25 station 10 may transmit individoual 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
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Meanwhi | e, when the array antenna ila is determned to be used, the
antenna wei ght controller 14 determ nes the antenna weight for a signal
series transmtted, by using the sector antenna 10 Il b as being '0'. The
antenna wei ght controller 14 nultiplies each signal series transmtted
from-t-he respective antenna. el enents 111 through=tln an?sﬁg&%gr:ﬁﬁgenna
|1 b, by the determ ned antenna weight for each signal séries. Prihi s
manner, the antenna wei ght controller 14 may 15 easily switch between
individual data directional beam transm ssion using only the array antenna
Ila and individual data omidirectional beamtransm ssion using only the
sector antenna Ilb by only controlling the antenna weight nultiplied to a
signal series transnltted fr?p1each ant enn sed.on the 20 selected

a
antenna to be used - TH addttFons tlrr?(?ﬁm’fwee%of“e the ZPFBEC Y W0 ARt bh
storage unit 1l4a stterestabbl [tdrotgh ldn andeectathenbenrenihdb wbiaghd cvobite ol | er

14 may easily det%%m&&%a&%ﬁﬁéﬂ%ﬁtoﬁﬁ?hé@ym|M%r§%ékb9@1&ﬂll&sw@eﬂ&ﬁ@%kb&ﬁ@'
beam capabl e nobil e statjon or di rectjonal beam.incapabl e nobile

station, by 25 ref8FFHy 1 tife dr‘?(’iBF‘I“Je‘“'éit 44 % i45F8r bk o?f"‘sﬁt“('i’raaﬂél%fhti t
1l4a. Furt her ndr e cohheoldrireimde waimghés cbatantkbhsx wiigidef er pisigsal whetdwer t he

transm tted-data %réﬁ%&ﬁ?%eﬁoﬁ&|Gs§ﬁ§“£ﬁ¥‘é¥}a&3antéﬁh Vi dyal,dgkg,Qr - gomon
data that is commpn to a plurality ~ of nobile stations, and selects the

sector antenna || Bearvhidesgihen disnariay pteansad irots frtehireditogPeBitfbn dat a
when the transm thedndabsa #eightcoomrvldat a 4 detesiithéedht lin@ugha WBeght

downl i nk common clRapnels; QS %a&?éé”ttran%f%&%se tu%&hgncéeos@@é’or %&@&%{H t

common data with an ommi 8| rectional beam usi sect or enna |Ilb
so that a plufllity>er pid & st a?‘?%ﬁ%t%G‘aB‘Be#ﬁV FELEPHEeE A tdat ks
Accordingly, the base ﬁ@hllOBeﬁ.i}aslT&y‘anﬂﬁlﬂiﬁdFebbmlafné &Qgecﬁv%veﬂter&fh
increase in the s t. o 0 )t S Sl O J&r whe
transmtting the %%# &ersegllrio\rll}%F g% %rg?ngg %0 e%(ﬁ'f:r%%cgfl onal %?'ntter?na as
with the first or d?F@@@@én@t%‘@ﬁquf’Gnéprr@%dlgw geréesd t, the

equi pment scale of thein this manner, the antenna weight controller 14 may

15 easily switch between individual data directional beam
transmission using only the array antenna 1l1la and individual
data omnidirectional beam transmission using only the sector
antenna 11b by only controlling 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 staticn type,
the antenna weight controller 14 may easily determine whether
the mobile station 30 is a directional beam-capable mobile
station or a directional bheam-incapable mobile station, by

25 referring to the mobile station information storage unit l4a.

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 11lb 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 11lb so that a plurality of mobile stations 30

35 may receive common data. Accordingly, the base station 10 may
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5 base station 10 may be further reduced. [ SECOND EMBODI MENT] (Mobile
Commruni cation Systen) A nobile comuni cation system 200 adopting the 10

t hree-sector structure shown in FIG 3A is described below, as an exanple.
As shown in FIG 9, a nobile communication system 200 conprises a base
station 210, ~a-radi o network control —-equi prent 20; -and g pLyjakidoy7of
nobi | e stations 230. The base station 210 conprises a first sector array
antenna 211al, a first 15 sector sector antenna 211bl, and a first sector
sector antenna 211cl, which cover the first sector la; a second sector
array antenna 21l1a2, a second sector sector antenna 211b2, and a second
sector sector antenna 211c2, which cover the second sector |Ib; and a third

sector array ant eﬂ@fe%%jd’i‘lslncﬁ"eﬁgé el %Cgﬂuﬁggvgrp[)o&?& aﬁrtﬁg%agé-raa%aoﬁnd a
third sector sector .antenna 211c3, which  cover EFB%(')“% §ect

shown in FIG o, PTRMuRDARBETARENLECSr tah PR R B 558 < o,
that is, the basetist adimet2dfalconprenses aa wikbr ahe t yigft sectre awcenAas.

When DS-CDMA i s a@&%ﬁ@l@,mamgﬁh(;@dl&s ACEES A, tHhe DRSHrehdt N e2d0 (ABY
transmt signals to the nobile stations X%ado pting transmt diversity

using a plurality2r%r 5§%E’t‘6‘r 18n‘f‘@hr?§sff‘6?heéé6ﬁ or. I'n addition, the
base station 210 may perform antenna diversity reception of signals from

the nobile stat|0ﬂﬁxgﬁ9 QMMH&MEQ&? plurality of 30 sector antennas, an
array antenna and one sector antenna, or an array antenna and a plurallty

of sector antenna@“*%@ﬁl@Rﬂﬂqnﬂyaﬁﬁ”hﬁﬁﬁF%“%tat|ons 230 has a function to
receive signals fromthe dasgest abmaini2d0isd angskeh eckdoy addppidgngtheansm t

O b PR A R B e SAM@E el Boaon e
in FIG 4. The radl examRigor kA< 8hewoin &G pheAtmoRe Lp SomguBiIation AvsFer he
same as the radi oxgetdspbki £QNtd HasequtRE®I 2180 shoadid mefclbzk 4ontther ef ore,
descri pt ion gl vi neql L g%er%c % and a plurality of mobile stations 230. The base
station 210 comprises a first sector array antenna 211a,, a first
15 sector sector antenna 211b;, and a first sector sector antenna
211¢;, which cover the first sector la; a second sector array
antenna 211a,;, a second sector sector antenna 211b,, and él second
sector sector antenna 211c;, which cover the second sector 1b;
and a third sector array antenna 211a,, a third sector sectorxr
20 antenna 211b;, and a third sector sector antenna 21lc;, which
cover the third sector lc.
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, cor
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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reference nunerals is omtted. 5 Next, a configuration of the base station
210 is described in further detail using FIG 10. In FIG 10, for
sinplicity of explanation, a configuration required for the base station
210 in order to cover one sector is shown. Therefore, the base station 210
act ual:l:'y -requi res the sanme confi guration-shown.in:10-Fl: - . nunber
of sectors covered by the base station 210. FIG 10 a|S%5§g%&§6%*ﬁ§
configuration of a transmi ssion systemrequired for transmtting
transmtted-data to the nobile stations 230 included in the configuration
of the base station 210. As shown in FIG 10, the base station 210
conprises an 15 array antenna 21la, a plurality of sector antennas 211b and

211c, a nodul at ogh@dlan Brd®! W.al il rah:defndebrt Qnkré12bg@iiphed 260 152
signal segnentati onbsqinal &2@3 ﬁn ant enna, wei ght cgcnt roll er 214, a nmobile
station informati ON°FOFAGeWANE SFTE2S 5he fPEARLStYaTE CoRtEP o RAtRTATYY pl ex
unit 216, a plurak?tshaeh RF FiGnIm thersfo2@ . 24¥scripiibn @ndn2lEhe same

plurality of RF receiN@ES tedadRdi Lbi8cted PlUrality of transm ssion
anplifiers 218a, 218b, and 2 a network interface 219, a transmt

18c, . : . . I
di versity wei ght contrBF¥eraconbiouradian ebiBeikare s52tiahelfdadeathivotioa,
the signal segnentatfimhenidetd1B, udilhg FAL ant emmarFrwel glot tentsieblesit14,
the nobile statioggi ;l.qn AQE-au Rl t ;
interface 219 are set% g%g%ﬁogl'li/%%ﬁé sar?‘gméﬁsvrtaéé&rfo%‘g ]étd(;)l‘r% l[’;1]%'53\/\/9‘tg e si gnal
segnent ati on uni t 248310 ORdes fRet YT RNGREC IOt T sNewr- 1ZheisferendBe|Rasst at i on
i nformati on stor ageatiphntzibdactwndyt heynebwahk Sdhed abeffqacatidh shewn inn FI G

5, respectively. dher L ptico reof ] h r eader
215 spreads a si gng'f{ gé?j{%ﬂsfh%ﬁ%ﬁ&?sﬁ) £ %%‘111{2’?& é|)(IeV(§3 r_gotggn:&e'%%aas\%elgb _,Ogand
i nputted from the?dht ehba Meisdhe &ets @ ceptfimFatipe ¢hreddersPiSioRputs a

si gnal series, 35sydtetltelqaitédpont tdrachily s tithsmie tadf@itaddtt efdordlia, and
rzrﬁl tlfprgsr uary 2007 sLR¢!udemhdilab 8§ nSAE8M 08t SELE &R 2 DESlgnal
210. As shown in FIG. 10, the base station 210 comprises an
15 array antenna 211la, a plurality of sector antennas 211b and 211c,
a modulator 212a, a plurality of demodulators 212b and 212c,
a signal segmentation unit 213, an antenna weight controller
214, amobile station informaticn storage unit 214a, a spreadex
215, a signal multiplex unit 216, a plurality of RF transmitters
20 217a, 217b, and 217c, a plurality of RF receivers 217d and 217e,
a plurality of transmission amplifiers 218a, 218b, and 218c,
anetworkinterfaceZlQ,atxanshitdiversityweightcontroller
220, and a combiner 221.
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
substantlally the same as the modulator 12a, the signal
segmentation unit 13, the antenna weight controller 14, the
mobile station information storage unit 14a., and the network
30 interface 19 shown in FIG. 5, respectively. Therefore,
description thereof is omitted.
The spreader 215 spreéds a signal series, which is
multiplied by antenna weight, and inputted from the antenna
weight controlier 214. The spreader 215 inputs a signal series,

35 which is transmitted by using the array antenna 21la, and
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unit 216. In addition, the spreader 215 inputs a signal series transmtted
by using the sector antennas 211b and 211c included in the spread signal
series, to the transmt diversity weight 5 controller 220. The transmt
diversity weight controller 220 is a transmt diversity controller that

controls transmt diversity to be perforned by using a P&F&%Hy Yobh sector
antennas 211b and 21lc. Mre specifically, the transmt di verS|ty wei g

10 controller 220 perforns antenna wei ght control for transmt di ver3|ty
to the spread signal series inputted fromthe spreader 215. As a result,
the transmt diversity weight controller 220 controls transmt diversity

o 211c 18 1 espactryaly e o SPEsal ST i LA LYo i SRR
diversity weight Cont %’/]o’%l-&“ Qéﬁltslé’ﬁrretﬁ‘ﬁssitl}?édgblzéa&ngilbﬁél51§é‘|at‘~é§rles

i nputted fromthe Eppneadieteipusing ohé Becsarmen tunmherz10b asdgnak: ingesaas as
that of the pluralif thQfsp%@Q&% oMt %@ ?és Z%Ebtr?engrgt{lsjnﬁ‘t SelB }Qvteer? rds,
3!

the transmt di ver5|té wei ght contr ol segnent's a signa for
each si gnal seri eCEAASHY 288 f r om the respective sector antennas 211b
and 211c. The transmit ThH versishyt wakghisiagntweahher c829r61|1e9 deperi nes a

transmt di versi Lk al ﬂE&f@H@vé@é&g l‘(gilplrl &q:ltfcoilffg Sil%f&& Sl%%;;':.glsty'ZS

transmtted fromthe respectiv ennas
transnit diversitywef gH-fesmed &l WH‘ZJZG Emﬁlmtqu'ﬁ@@@r ahesnmespaLlt ve

signal series tranrsa tieg, fn@fﬁ tslihecﬁﬁfctaglly, afﬁ&ﬁ;@an%llltb d@@gréljtjycwgi/gr&he
determ ned trapsmt, diyersi %¥ %rl,tf%nna each S|g seri es.

thi s manner, the T ansm ersity Wei 8ﬂ? Véedﬁf"fo‘f‘?“etrro ZfPrgéﬁ%‘P%{‘Pés tvvo
signal series tr&A¥pFsitentd F’@mﬁmlrﬁ@dtmnsé@temesammmtag £2dd thamdredder,

respectively. The 2tsansii rgiéd/l&r Sieyt MRIsBNt a§ Bt 1Y i gReQLont PPIALS 00
he .transmt d VerSIt%/‘Fn antenna wei ght, to the

signal series rrultlgk %Q}é he
signal mul tiplex uni 385 SRYeH S Be PhISETERRT tHe D@ LlsPatdiesn 210
may transmt 26 transmitted from two sector antennas 211b and 211c,

15 respectively.

More specifically, to begin with, the transmit diversity
weight 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 21ic.
The transmit diversity weight controller 220 then multiplies
the respective signal series transmitted from the sector
antenna 211lb and 211c 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 211c,
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 February 2007 signals to the nobile stations 230 w thout adopting
transmt diversity as in the case where DS-CDMA is not adopted as the
radio access. The transmit diversity weight controller 220 selects either
the sector antenna 211b or the sector antenna 5 211c as an antenna to be
used for signal transm ssion, in the case of transnittlp% ahggﬁ ?nthout
adopting transmt diversity. The transmt diversity weig F con P er 220
then determ nes the antenna weight for the selected sector antenna as
being ' 1' . and determ nes the antenna wei ght for the sector 10 antenna
not selected as being ' 0 . As a result, a signal series nultiplied by
"0" as an ant evirmnalei ghtthe snabdileottgiins rin whthout afdertiingdizagsgity wei ght
control | er 2203;+ERg1 8¢ Hakn "Ml LREEXmERE D2 EDMALY 4 iRk EXRDtEACaSREgAd
signal series with the signal serlesﬁgerforned transmt 15 diversity

ant enna wei ght* 3%t F‘B‘Fes%r’éhesffééf’?‘r 1Fyerihe é"‘edﬂléﬁ GREEP X 24hi t 216
mul ti pl exes t heelsicgaatitderi g skctde antenms filiibeds dhet ase@dorcardtepharal ity of

mobi | e statd ong 1230 alhgnteiin@nal pZUhidPesX d4ynh1 248 nkRPUDL NG, BHLLI pl exed
signals to the RF transmtter 217, the RF transmtter 217b, and the RF 20

transmtter 21°RSe r®SpCRRTRILFinghSigpghtl ¥ithansnPrPRd Ny CIRSRYtt he arr ay
antenna 211la ahefeu:apujl ethd arbheniRFdivansnytiedght 2ZbfaroTle 32gniaks

transm tted DYdSLRl JenS S8Ry AULEONR B he BLFdAULLAY LA LOR

transmtter e si transmt usi ng the sector antenna 211c
are inputted t"t‘f’ b‘2’319t hé’ RF“flrd&ﬁ%'i‘%ft%r ttzq_?‘c‘}tefFFFéWRFg‘ttr PSP etSerCEoD17a,
217b, and @l7campenhanbt skiegtansy vediyeo Sl 0As FOrasult0 aCivnal tsestigaal s

i nputted from mpltinle d fre si gnal s.
The RF tr ansrln'ht t ePsi%gg 1%) an éﬁy%{f% %I ngpﬂu"“?glé.)hrreoeés&’ls)tr’f"éi]]tsg%)g'{:¥E %? med 30
frequency conver8pBht digerpbty weAght s¥ingRo bk i22Per s 218a, 218b, and 218c,
respectively. The transagssi Qﬁhla;rmllé:f:imﬂﬁs: 218amu1'2ikﬁlaxe§ndne2b%@eacﬂrpl ify

the STonals igysiedeLIom Lhe, Ree {LAMSIT L818o20005 o R0ED. L ANELTC,
respectively. transm ssion anpl i ain signals to
t he 15 diversity antenna weight control "More spec:.flcally, the

signal multiplex unit 216 multiplexes 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 21llc are inputted to
25 the RF transmitter 217c.

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, 218b,
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 2ila. The transmission amplifier 218b inputs the
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35 array antenna 21la. The transmi ssion anplifier 218b inputs the 27 15
February 2007 anplified signal to the sector antenna 211b. The

transm ssion anplifier 218c inputs the anplified signal to the sector
antenna 211c. The array antenna 21la includes a plurality of antenna 5

el ements 2111 through 211n. An anplified signal series Ois?@ﬁuar 2007
transmtted-data 2a transmtted by the respective antenna e emgnts 2111
through 211n is, inputted fromthe transm ssion anplifier 218a to each of
t he antenna el enents 2111 through 211n of the array antenna 21la. As with
the array antenna 1la shown 10 in FIG 5, the array antenna 21la transmts
i ndi vi dual dat aatplifaefchighel sbaitiecofle AR dd@hnh 21abdi rasttiranahi Heam capabl e

nobi l e station_wit:h. [ i thr ' | cated
channel , by usi%“léﬁlal@ﬁ?ﬁ?#‘?%b‘g??ﬁ%‘? SR L a0 S SRUBRERS RRELEE Y 5
anplified signaf*%eries of the transnitted-data 2a transmitted by the

sector antenna 211b, Thé arpytd@nha0m tshenc tda@BSaiHsiran @RI 4i@mndl8b to
the sector antep e%l;gllé‘nthr%ggyzflllgd %'rxge[?n?plli%%('ti %%ﬂrg‘;]z%%:gies of .the

transmtted-data 2a transnitte by the sector an I STinputted
fromthe transnfSSAtDei-dappi ErefroanBuittedt he Sketorsrastivmaadnaa As with

t he sector ant@lﬁﬂ&ni&@l&hlomﬁ‘oig@hal@-n bs, &hﬁ:ﬁﬂ@t@foﬁﬁﬁéﬁﬁaﬁsrﬁm oahd 2|110
transmt conmon ta.to e.mobhi| e _statigns 230 wit mi dj recti ona
beam t hr ough thae“gpg(%\%ﬁ ?ﬁ&pacg%%ﬁ 8ﬁatr?r?effngenﬂ? teg?‘ﬁ% tisv%nlyl, aﬁ?élgk‘ez&tlfir
antennas 211b arfdtb4q asray gntemna 2514 ndiyivdtllthdsrxawianteama dimistiowact i onal

beamto a mupil& Bt@! i5QNthe23Brdhat tdrhadz tid e6ddRL REIPTANEARAD] ¢, m0bi | e
stations 230 throg qu tge ,dom@ei ng dedi cated chanpel . Furthernmore, the
signal series of wPREls pERIAR 1ITRat 4° % IFSdPPat PEEm T FP A& B ARL ennas
211b and 211c rAflatiphiwddhl®ydiBGtiheat bans rhrodily bhe idbyn bintednticaseght .
Therefore, the #Rahei, aRteNRdS 21dfaBng 2L A6cddrdNSiident 88130 W LSRT | ©S
that is multi pzllil%(_j by the transmt diversity antenna weight, that is,
15 An amplified signal series of the transmitted-data 2a
transmitted by the sector antenna 211b, is inputted from the
transmission émplifier 218b to the sector antenna 211b. An
amplified signal series of the transmitted-data 2a transmitted
by the sector antenna 211c¢, is inputted from the transmission
20 amplifier 218c to the sector antenna 21lc. As with the sector
antenna llb‘shown in FIG. 5, the sector antennas 211b and 211lc
transmit common data to the mobile stations 230 with an
omnidirectional beam through the downlink common channel.
Alternatively, the sector antennas 211b and 2l1lc 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 211c multiplied by
30 the transmit diversity antenna weight. Therefore, the sector
antennas 211b and 211c transmit the signal series that is
multiplied by the transmit diversity antenna weight, that is,
signal transmission adapting transmit diversity is performed.
In additicn, in the case of transmitting signals without

35 adapting transmit diversity, the transmit diversity weight
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signal transm ssion adapting transmt diversity is perfornmed. In addition,
in the case of transmtting signals without 35 adapting transmt diversity,
the transmt diversity weight 28 15 February 2007 controller 220

determ nes the antenna weight for the selected sector antenna as being
1", and the antenna weight for the sector antenna not ﬁ?fﬁﬁhﬁﬁ g7 bei ng
"0". Accordingly, the signal series nultiplied by '0' tenna wei gh
is not 5 output fromthe transmt diversity weight controller 220. As a
result, signals are transmtted only fromthe selected sector antenna

wi t hout adapting transmt diversity. In addition, the sector antennas 211b

and 211c recei veéntddiaas b @émahsesf £08T0Rc b JIRDRE @oStald QD523 1
connecti ng 10ra|oI| ks Wlth%t pbile stations 230 as with the sector
antenna |1 b shown i1y ong AgHeinger bre Affehfadnserh? difd 9Bt 10T ithput t he

received si gnal %eqtmnsntemr@dnﬁt osaliepeedois beisy atd ‘onsAc&Z3dinglyconhect i ng
radio |inks, tosimlREeff&ehu@ﬁpﬁézdman% 2&5%3 aﬁﬁ.%s:é L4eLY . 1sTRG L RF

receivers 217d and 21 detect the signhals RUt ted fromthe sector
antennas 211b afyERM1 r?ﬂ F’E%eYIrF‘S}Sm’styﬂt‘fﬁréﬁGﬁs‘Tey}g LiPtapLten Aéfh t 85t he
denodul at ors 212peantk .24 amalsrgepgenhsvet ted dile ﬂmmdmi aeDict2d Hecdonodul at es

the signal thatadSonkPuiled L0 DRRREECLNRE-EL/d and transmi tted from

the 20 nobile stations 230 in connécting k. The denodul at or
212c denodul at es t he!3idgAaFithathg §eFFﬂﬁjtaf‘Eﬂ“farsoHlcthénﬁzlﬁllﬁelé%ie\iéﬁ/217e and
transmtted fromanseioshighelsEati/aostiddfobile €OREIM0 h tadictihgk. The

denodul atorg, 2 n uI at dat a .t he conbl ner 221.
The comnbi ne]i% 2%%&212 erﬁész%[l Hp&g(femwﬁi gg dat” apzlg(r)l ?te&gf%omt fe®

denodul at ors 213253“3ﬂ&1?192’<9wby1“aﬁ’{%nﬁa ﬁb@ gresox Gﬂtam%hhltdﬁ%ﬁémy
reception, r EWB:INE| Becedeld Eﬂml@&&ahbﬁmtemm :ﬂ&hl%?éltdtﬂlahlé s the

conbi ned data 05 ot ¢ (A r e specifi he
conmbi ner 221 i nput S t(ﬂﬁ:1 g?yfg %E%%:jie {%3% N oth hel\(pfrrec llver§6(i?r gﬁ%r%l%?éd from
the nobil e st ati*SR§CR2BE1Yafdenfbreceisens |2(1)?1d aha 2170 detect the signals

15 inputted from the sector antennas 211b and 21lc¢c virtually
synchronously, and input them to the demodulators 212b and 212c,
respectively.

The demodulator 212b demodulates the signal that is
inputted from the RF receiver 217d and transmitted from the

20 mobile stations 230 in connectinga radio link. The demodulator
212c demodulates the signal that is inputted from.the RF
receiver 217e and transmitted from the mobile stations 230 in
connecting a radio link. The demodulaters 212b and 212c input
the demodulated data to the combiner 221. The combiner 221

25 multiplied demodulated data inputted from the demodulators 212b
and 212c 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

29



information included in the signal, to the network interface 219. In

addi tion, the conbiner 221 stores the nobile station information included
in the signal, in the nobile station 35 information storage unit 214a.
More specifically, the conmbiner 29 15 February 2007 221 associ ates the

nmobil e station information including the type of the no tipgas 230
with nobile station identification data, and stores the%#%rtaﬁgjr?gzi |l e
station information storage unit 214a. As a result, the base station 5 210
may grasp whether the nobile station 230 is a directional beam capable
nobile station or a directional beamincapable nobile station. Next, FIGS.
11A and 11B sho¥?h adispetatemnghe tmaridei ssatomn betoarpatberincandiag the

omi di recti onal t§gang# SEiONHBEAN Paheidhs 193“%%%‘ thad1kr og;ﬁ%nbase
station 210. In, (Eeégs 11A and 118, for sinplicity of explanation, one
sector is descritetfigdcahionedahmi 2 SERTY ANeiode EDD SN pat T et %en t he

base station 2uffdomanson tssotagnenittxadadana 4 oreaullt ; ebtiizel sbeEmncapabl e
mobi | e station 230hay HiaBARR ALAUANAL0 o LANSTL 5,6 UPU IRl AyG,LS such as

control data, with an omidirectional eamt g‘-] common channel, in
order to transmP3tGRRBA-YAPEIID HRtippmn @ dé%%ﬁ igRal dygagt imepRabla sect or .
In this case, wmnlehetdaiza. station 210 does not adopt transmt diversity,

the base station 214! apsed! s, UM Hah8, WalSlNgoRLE REL, LIS S8E! Of
1

antenna 20 211b or the sector antenna ere ore, common channel
beam pattern t rfiffhPRtiednt 4 A oginii dETgdAanabéaAPeEIsEPR heali pat tespat i on
230a is formed mﬁmmemmrm&ma%athﬁ&CEm)nakn HIGBNSIASSh®N 1BEAM

pattern 3b frongotlhglélg,\%lgrtgagl en fac‘inreShom for - (}e gﬁégﬁﬁagdg;g?on

when the base station SCLUT onal — - beany capa
230a adopt DS- CIRPAS- t HECr ddﬁo“%cé%ama?ﬂﬂteﬁe Wegetke dpserstar@oadopt S

t rapsm t d! ver siitoy rrafeni tbas@inshat toN adih dd angiMelcs i SQMMBRaklalBaWLE h an
OnnldlreCtI(”“ﬂmobilestationZBOa. The base station 210 transmits common data,
15 such as control data, with an omnidirectional beam through the
common channel, in order to transmit common data to all mobile
stations existing in a sector. 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 211c. In 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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beam t hr ough the common channel adopting transmt diversity, 30 by using
two sector antennas 211b and 211c. In this case, the comon channel beam
pattern transmtted to the directional beam capable nobile station 230a is
formed as a plurality of the conmmon channel omi directional transnission
beam patterns 3b fromthe sector antenna shown in FIG. %%ﬁgxgéz

addition, the base station 210 transmts individual ary 2007
data with a directional beamthrough the dedicated channel, by wusing the
array antenna 21la, to the directional beam capable nobile station 230a.
More specifically, the base station 210 transnits the directional beam by
control ling thgaghtepna &iRikgbhal Bbard thi QA tisehb@scalteansanheedblr om a

plurality of antenna elements incluyded in the. arra na. eL
Ther ef or e, th’ésﬂé‘ﬂfﬂﬁtaeﬁaﬁﬁé‘%ﬁg?alggg% S5 i A erce{ﬁ}séxrlngﬁoga ©

directional bearkii@pabieiambitae sidate eme%:?@aalb’ f élfi‘?rﬁésﬁs“&tl%&lleat ed

channel direct}ppalmikcanam éﬁéb’hbﬁ@inﬂ&tnl Q:Efncéﬂtxfd'l(lﬁhglehé hent@mhay antenna
211a as shown in FIG_ 11A. FIG.  11B sh

gr : 1 er atterlrg ﬁ@ gcbase
station 210° t Va8 8Tt Pafikdhtt SAEIER 4 PBS K Gl ect oal heam ncapabl e
mobi | e st ati ona288ina Mﬂnthenbmdsiratheomr@mmesa Adta adBperefiorgasm t

diversity, t hetpﬁs%eﬁgggﬁéyl 2O dansdynt sﬂmn Q@B@miétéu t fo althe

omi di recti onal beam t hrough the conmbn c ry% rélg el(; her the
sector antenna :231%189‘_"%1%“‘&5&%‘{% PRRL e St ¢ 8ad’isr tronad®
beam capabl e m&ni@t&ﬁaﬂﬂaﬁﬂeﬂaﬂﬁactl$hﬂ eforsmisshen et telmaadiroBeam

pattern trﬁpsn]:t ted nﬁo nngl EFP ianal.heapr tnsapakl e mobile station 230b
is forned as a anne omi di rectional transm ssSion b%ﬁ? pattern
n

3b fromthe sect or Féﬁt e’dﬁas%"ssﬁd?mml PRiEREn WPER the, bAgYStRshon t he
base station Z&Barasﬂdttsherﬁimgna&ttbamta heam ancapabhel rmem-énsapebilen 230b

adopt DS- CDMA as lllr]ae %gtdl 0 :ﬂfbce%e %Qge Raseioi #d QB2 18t 30RRLS

transmt diverst ase statlon transmts conmmpbn data with an
omi di rect i onaFraWﬁh ivesgyhy ¢ e CaRSA2EHhAEY LRt PHitiF T ansiate

diversity,15 with an omnidirectional beam through the common channel, by
using either the sector antenna 211b or 211c 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. 1113.

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 211h and 21lc. In 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 diversitj[. 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
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by using the two sector antennas 211b and 211c. In this case, the common
channel beam pattern transmtted to the directional beamincapable nobile
station 230b is forned as a plurality of 30 common channel omni directional
transm ssi on beam patterns 3b, by using the sector antenna shown in FIG
118. In addition, when the base station 210 does not ado '
diversity, the base station 210 transmts i ndividual F%Fﬂ??%Q?@by

ommi di recti onal beam through the dedi cated channel, 35 by using either the
sector antenna 211b or 211c, to the 31 15 February 2007 directional
beam i ncapabl e nobile station 230b. Therefore, the dedicated channel beam
pattern t r ansmat teck icmatlhBeanttiiheap aioiramobibend ttat apa A 3@ brpfihlegse 8¢ =t.i on 230b

S formed as acndedicatad.£hanagl.omBLah reational (LiaRIRtss @0 baam pattern
4b 5 fromthe sector antenna as shown in I n. addi.ti on, when the

base station 2f8TafklnFé ‘b‘i%éf‘?%ﬁﬁéﬂleﬁ%l?n%ffﬁa‘m’e“ﬁﬁb’ﬁ £or5%L8F $h 230D
adopt DS- CDVA agaibexdadiannat oaasdisiidibhel basesmistadn beaf Ot FEaopits

Lransm ¢ diyer siby o the Base,sLatd o0 740 s} WBoThbs hfidishdhal. dahe W th an

ommi di rect i dnal “Beam throu edi cat ed channel ado%tl n% transmt
diversity, by Géﬁﬁgistevﬁﬁa%ée@ép 5t Bt s Prisrah o2 T capaP e tiEse, t he
dedi cated chapmgtihfasopaddopiNpd aRBad teed fmﬂohec@us"secamrtale base

beam  ncapabl e mbl L stal) on 230,15 T QIR @5 2l Yaali dokioly sed catec

channel omi di PERETEhA "t PFANSHI SSTOH beam pat t using the
sect or ant enna tshoswitisnifgi@idggBdateyith anmﬂﬂgm%lpaﬁl Bpam tPE‘&‘éﬁ‘tl on

system of te Qﬂé%ed&&étéécpéha%la@lla%oﬂew thatkmin divetfary,dst @éingusiong Fl1 G

12. FIG 12 shovvsaconfl o] f her tio si.e d for
recei ving datasFFE\?lrsrﬁ”ttFBH 2gr’ﬁIb “‘9 |IeI§ 3 |oncsr115§y h?%]dlreﬁg?é gad in the

confi guration chathel bamwanst a@tmr@lﬁranﬁml‘é@&l titen, ther Eineskietaly of

expl anati on, ab@QmﬂHrQéHp%!{@&obifé]H't&@fbnf 9508 he faRea Sbal leﬁh:anLledI order to
cover one sector _is shown in FIG There{jore t he base st, 210

requires the SEAECTSS FEURSL %’W”sdﬁgﬁﬁtloﬁ‘all—‘l NFBLEST Re h er of sectors

15 4bh, by using the sector antenna shown in FIG. 1IB

Next, a configuration of a reception system of the base
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 sfiown in FIG. 12. Therefore, the base station 210 reguires
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 2lla, a plurality of
sector antennas 211b and 211c, a plurality of RF receivers 217d,
217e, and 217f, a plurality of demodulators 212b, 212c, and 212d,
a corﬂbiner 221, an array antenna weight controller 222, and an

3¢ array antenna combiner 223,

The array antenna 21la and two sector antennas 211b and
21lc 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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25 covered by the base station 210. As shown in FIG 12, the base station
210 conprises an array antenna 21l1la, a plurality of sector antennas 211b
and 211c, a plurality of RF receivers 217d, 217e, and 217f, a plurality of
denodul ators 212b, 212c¢, and 212d, a conbiner 221, an array antenna wei ght
control l er 222, and an - 30 array antenna conbi ner -223. T ¥2gﬂtenna
211a and two sector antennas 211b and 211c receive signha s |nc I ng data
transmitted fromthe nobile stations 230. Each antenna el enent of the
array antenna 21la inputs the received reception signal to the RF receiver
217f. 35 The RF receiver 217f detects virtually synchronously the signal

32 15 February 2007 inputted fromeach antenna el enent of the array

antenna 211a, apQidPYES, Lhed 2 }hgnggﬁ% anten %*gﬁ£§$ contrgller 222, In

addi tion, the sector antennas 1c i npu ecep I on stgnals to
the RF recelveP§dZE¥Htén6122W@e RESPeED YUl Ve Tl 5oRTldesi 3&%s P17d and
217e detect vi atiaation, swmmelmtﬂénhhe 218%b gﬂabﬂlbflﬁtlgbht:&(ﬂxefﬂe@gbtm sector

ant ennas 211b %\ngn Jslgb eRF re@gtvé hegtl;&) Eltn 1d,em)dulpecg_tc 12b I%and 212c,
respectively. array anten na wel 5%: contro nfro antenna

wei ght for ﬁheRFe@esthens §il@nalndre'e7et @e@bqiyvelatewlérntwarem@wémthelo of the
array antenna 21id@a1sVBhguSRACEEIE ahkYsedthe &Eféh‘{la@%ﬁ@ﬁn&@lgl&t santroller

222 determ nes the ten i r .the cepti nal recejved by
each antenna ef8REht %89 ghexgrg%$9$é%h8nna]fﬁlagéfﬁ% g St BHNE wei ght
controller 222 t henThﬁuilrtraplamésmtmeu@ctemmmléhgr23I2 croeuteplnedannr@ach

antenna 15 e'en@iﬁhtﬁ&&EﬂE&éBﬂﬂ%&Hh@@9n£ﬁ£éﬁ€¥%&%ﬂﬁ£ﬂchAH%%n§£E§¥mﬁﬂienna
wei ght con ol | 222 inputs the recejved S|gnal mul tip X t he antenna
et gnt, L oM? heoBFPAGEEH BREIn AP o oSS $ Pt C Y N RS AR AN ESRR nor 593

conbi nes the I‘E@EEDT‘CI onntrgiiar 212 erchrmad=enha @itempat welghti §br etcheby t he

antenna wei ght reJdd)R i8h1AYng? &kabg%hrkﬁ{te%g§ J13RME S ok COPRINed
reception signal to the denpdul at or denodul at ors 212b and 212c
denodul at e thea??ﬁﬂgﬂt +F. The array antenna weight controller 222 then

multiplies the reception signal received by each antenna

15 element, by the determined antenna weight. The array antenna
welght controller 222 inputs the received signal multiplied by
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 212d.

The democdulators 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 212d, 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 211lc, for demodulating data.

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

35 the demodulated data inputted from the demecdulators 2124, 212b,
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signals inputted fromthe RF receivers 217d and 217e, respectively. The
denodul ator 212d denodul ates the reception 25 signal inputted fromthe
array antenna conbi ner 223. The denodul ators 212d, 212b, and 212c i nput

t he denopdul ated data to the conbiner 221. In this manner, the base station

212 has a configuration for performng three-branch ant gnp@orgér\)/,%gﬁyty
reception using all reception signals received by all antennas

the array antenna 21la and two sector antennas 211b and 211c, for
denodul ati ng data. The conbiner 221 is a diversity reception control I er
that controls antenna diversity reception of signals fromthe nobile
stations 230. FBAe2tPpedivf webdhbs, réspaanbeher adgdlcondihiepl tigsn .35Mbbe

denodul at ed dats@ebﬂﬂiﬂathg fo0ga 4 hew SENTD il %Bfaﬁj?ne%lgﬁh m%%gppl' 33e }& February

2007 and 212c b , respectlvely, and nbi nes t
speci fically, Xﬁ‘gﬁa&e\ﬂn t#Ht2 PKeR FHFEHRR ‘“?Z?Ehﬁuf‘f‘i ﬁ‘PF%’é“%é‘éHerﬂjeWbdul ated

data by an ant efnnapmnght for antenna diversity reception. 5 For exanple,

the conbineg 221 detﬁg%g%ltehetggtg&ﬁg]neyeﬁ tdeftg;mﬁqgsegﬂ% g{l yersi ty

reception to be nultiplied each ated data, accor
reception | evel*dfit F?Br FHCAPE| Yy esFHarec ey 69 qumtlh*'ellé{lﬁﬂyem enna
211a and the gectdriaantienans, 2kibrandg AblaheThecEibnnesvad? lofMiHel pl i es

each 10 denodulat t h ant enna wei ghs. for enna
di versity recept |%é}l%$h%%n{%| ﬁ%c%§§§§%£nﬁ? naeréra@ac%temg %llal P 8% t&‘ﬁt a, and
obt ai ns conbi nBEHFPHERBaEPALRANY AL b 2bThe ¢omtines Zﬂémérlplm exghbi ner 221

control s ant enamﬁmatsatmtartﬁcemé ld@lﬁeﬂylrféarﬁ:{t@nhhﬂ&lﬂghe /N enanwei ght for

antenna 15 divgl.s ec Qnto be nultiplied by each denpdul ated data.
The conbi ner 22{1 %é\%ﬁ% f‘ﬁ COI’I%I ned” ahd 08 Ao Ul atyzég 1885 t%9Phe

net wor k i nt er fBtE-1P19ed desanani cdtrdns Meehiow)d 261 iilemdulate@mumza:at i on
net hod using the tmbi henn&QMENG| doabl A8r Y3t A2 i &n l8SGN hbegd-Using FI G
13. Steps reception by controlling the antenna weight for antenna
15 diversity reception to be multiplied by each demodulated data.
The combiner 221 inputs the combined and demodulated data 2b

to the network interface 219.

(Communication Method)

20 Next, a communication methocd wusing the mobile
communication system 200 is described using FIG. 13. Steps
(5301)through(SBOﬁ)aresubstantiallythesameassteps(5201)
through (S206) shown in FIG. 8. Following step (5306), the
transmit diversity weight controller 220 performs antenna

25 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 ;eries as that of the
plurality of sector antennas 211b and 211l¢. 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
Z2ilc. 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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(5301) through (5306) are substantially the sanme as steps (S201) through
(5206) shown in FIG S. Followi ng step (5306), the transmt diversity

wei ght controller 220 perforns antenna 25 wei ght control for transmt
diversity to the spread signal series (5307). Mre specifically, to begin
with, the transmt diversity weight controller 220 segnpﬂpgbrh 29pY ead
signal series into the sane nunber of signal series as that of "the
plurality of sector antennas 211b and 21l1lc. The transmt 30 diversity

wei ght controller 220 then determ nes the antenna weight for transmt
diversity to be multiplied for each signal series transmtted fromeach of
the sector anteAPAsti2hsbibntivezsity fhmeetclarsdgntl diedesi tit webghd be

control l er 220 hbhesn cxad aimpkmssmedi%wf@% é/f‘gﬁ&i&ﬂﬁlcoﬁézi 850 LLANRY tted
fromthe 35 sect o%,fe}rn%ennas 211b and 211c the determ ned antenna wei ght

¥
34 15 February 20 BF SFAREMTTeOPE et i 9¥ 5 eaciPrspyhennasétiess |t
shoul d be not eth¢ hatetdre tortengsed fdr\sdgseal rraesgidsioantimothekaz2@rsel ect s

ei ther the sectefafntieRddy gig]&l_%rwittlﬁsﬁ%ﬁ&p{imﬁ?@@i%%e&&t t heygant enna
to be used for signal transm ssion, in the case o tran_smjtlyl ng signals
wi t hout adopt i ng*T &MEREI™ ilVeFRer Pet¢rpinasashe sindenpn wer@hthéer ddeer mi nes

t he ant enna wei gghtecited fdigorsatteohedas@etiog ‘ant, edddr@asnbeivhg adfenna

determ nes the g{HRNA, I.obhi . fQr .1 he . Seglor..ankennpa_not. selected as being
0", and multi |i92’s t_hre\%egnatf Ose?{le_s nbyﬁ%ﬁesr%%%[ge‘{;glsl oW g §t'eﬁ“(’5307)_,
the signal nul tTPiER1E7T tthe1619%a) Seplexdy themsignal series of the

transmttedi@dat a 2a FeErdWangedtant@oa) WeitsigRAL il figh ek @St ¢
diversity (5308),1¢; ansim.tters 217b and 217c convert the signals
inputted from tuhetlglmg?%: Errrl(ﬁ tﬁ)qnei ﬁﬁffeil%?i hto FadirBirei8hty %8i gnal s,
15 and the trarRTRtSEPRM AR Y98t Zegbrahfon s savip|difgrs HaniS3Dae .

transm ssion anpid ki ef-an2iireds12b8&md AP cbieramld EigthisShghalksat 0 the
sector antennasg2711b espectively. = Finally, since the signal
series to the array él%t1 I’Illné:lhgl_ll._t[%p ge%eumrtr:uﬁtsi :bqtloercf‘%ﬁ? %ﬁgu%’hﬁye?fr%’a\}céi ght ,
whi ch has bPeen Hétidenibai@gmagsion amplifiers 218b and 218c amplify them. The

transmission amplifiers 218b and 218c input the amplified
signals te the sector antennas 211b and 211lc, respectively.
Finally, since the signal series to the array antenna 21lla are
maltiplied by the antenna weight, which has been determined as
20 being '0° in step (S305), the sector antennas 211b and 21lc
transmit common data with omnidirectional beams to the mobile
stations 230 through the downlink common channel adopting
transmit diversity. Alternatively, the sector antennas 211b
and 211lc transmit individual data with omnidirectional beans
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 (S304), 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 (S5$313) are substantially the same as steps (5209)
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20 being '0" in step (S305), the sector antennas 211b and 211c transmt
common data with omidirectional beans to the nobile stations 230 through
t he downl i nk comon channel adopting transmt diversity. Aternatively,

t he sector antennas 211b and 21l1c transmt individual data mﬁth

omi directional beams 25 to the nobile stations 230 throyg %TQ@U@|IHK
dedi cated channel adopting transmt diversity (5309). It s H e noted
that the base station 210 transmits comobn data and ind|V|duaI data with
omi di rectional beans, by using either the sector antenna 211b or the
sector antenna 211c, in the case of 30 transmtting signals wthout
adopt i ng transhxoudiy€¥3i3ly shokeammiiite,8i n step (5304), when the nobile

sLati oln 230 fjhat tﬁaéemltn@ t8dind g.uahéi%amb | L Qg bn t e dawpdd Nkndedi cat ggo
channel is a |rect|o e nobi.le stati t station
performs steps’? S’o“Bfﬁ")‘ 2@8 gst%g)cmgiué'ﬂiga ’5’5’1‘6‘789? ﬂ} ggﬁl"(”é?%) are
substanti al | y ¢fectamayds: shiepane5A08)dit36n 16 thelpfiarts GOGAnetllmishigh ( S212)

shown in FIf5 #he Aaspi@begm&&ctaheomltem%mnmeceggeoetéyﬁnem 2@ the
base station 2 0, and the comunication nethod, the foll ow ng effects may

be obtained i nttGCRPEN G0 PR R P RECYBER nkY thet Fi st fab
comuni cati on syst etihd . ¥e hetbase 19t abmmniske, aMratlhleycmﬂ’nmrtOﬁti on

met hod accor d'é}&etngag quE'Jn%t 2?1@99 r@a@tor aTuQ@thQ%Sr %Ta@fxls%@tgg'o QQFTDI’I Ses a

plurality of sector antennas 211b and 1c as a sector antenna for each
sector. As a 3E8TfIE- thePREsEtatinn 6H° ?i@aﬁﬁ?/t TP SV ERSL CHEQBrsity for
10 transmic i nigragisghat snd aighelsrabi tike stodtil @nsta23Bnardopend qgrarranh enna

diversity receplOiladlySEONG Soddpdiibh B2 JTBRM] LeSbRbAORSo1 3lka YS! N0 Lhe

plurality of sector antennas 211b and 211C. Furt er nor e ase station
210 conpri ses 2 %r BHIFIRY dihrePLital i tfhFeettt ABTenaRs 22 bt ﬁ%ﬂ 24dmtrol s
transmt 15 di ver skintheymosé N@htheasel statiichy20d canpt¥esant ©raaiellb and

211c. A A resiilhroile Base, SUALLOL,A0 M | BREOVEadd}2 o SGARLRED quali ty

of signals in the nobi tlons
15 diversity by u51ng the plurality of sector antennas 211b and

21lc. As a result, the base station 210 may improve the

reception quality 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 211a and the plurality

of sector antennas 211b and 211¢c. 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 211c 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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transmtted fromthe base station 210 through the downlink. In addition,
the base station 210 conprises a conbiner 20 221 that controls antenna
diversity reception of signals from the nobile station 230. As a result,
t he conmbiner 221 may control antenna diversity reception of signals from

the nobile stations 230, by using the array antenna 211 ggggZurality
of sector antennas 211b and 211c. Accordingly, the base tion 10 may
i nprove the reception quality of the reception signal, mhlch is

transmtted fromthe nobile stations 230 through the wuplink, regardless of
t he propagation environnent. In addition, the transmt diversity weight
control |l er 220 sig@hectsamiriBeion heagaahgr taiiseaanadXlekzioy s siemhdr

antenna 30 211g..when.ds g_ngg]:téd&qlﬁbg n§mx\a'ct‘ﬂ]%g:s pting transmt

diversity. The transmt diversity werght controller 0 then determ nes
t he antenna weight for the selected sector antenna as being '1' , and
det erm nes t he [aqoberrnEd wxaghtef or t he sector antenna not sel ected as being

'0'. As aresult, thgt rgg@%h;e%%egwagggxom R

easily sw tch bet ween ruar ransm ssion agloptl ng
transmt di ver siboyedidssi anvhk ecqrrdaﬁ@mdslgueahs néﬂd a@e“ppilﬁ Jodifirahions

diversity. [ MOkl 2 sEXMANYPLEhe babes f@se8tiol AneePid @Row® 1AGtId.i sMahed to the
descri bed aboyFei fld’ﬁt an second .enbodi ggnts and varaé(iu ngdl ications
he a

are possibl e. baldv S AR iSHNS TFCRR SO LHAC T A °F) SR8 TG 9 have
t he sane ant ens@ctonflagihraupbrihfipd sgickopfict fmtfdnesnot $outigd therefirough

third sectan legortdian@dhie, NQle badd LegtiIQr 88 Qna B0 oFRdy BXAOR Risdeh@nbase
stations 10 and 210 naﬁ%have a different antenna confi gﬁ%atl on for each

sector, accor diRgePY t FRPHIPGALIRR | SR eRBFH oRRETRE s A SuRtThg e ndtBase
stations 10 anaroidgatdmd eiveimmmmanyiwgrenviimgntentbaskt stwdibaseltshadi ons 10

and 210, array13niRNPRS ar3afo $8S Al 1 AnRARESE the Ydieashdidiloqn. 1d ARabase
station 10 shown_in FIG 5 nm per f or m ant enna d| ver3|ty reception of

si gnal s fromt ﬁé m)%xmaér antenras, and sector antenn
15 In addition, the base station 10 shown in FIG. 5 may

perform antenna diversity reception of signals from the mobile
stations 30 by using the array antenna 11a and the sector antenna
1l1b. 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. 1In addition, although not shown in FIG. 5, the
base station 10 also has a RF receiver for the array antenna
l1la 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 1la. 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 reception signal
multiplied by the antenna weight, and inputs it to the
demodulator for the array antenna 1l1lb.

35 The demodulator for the array antenna 11b demodulates the
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stations 30 by using the array antenna 1 |la and the sector antenna Ilb. In
this case, the base station 10 nust have an array antenna wei ght
controller, an array antenna conbi ner, a 20 denodul ator for the array
antenna Ila, and a conbiner as shown in FIG 12, in addition to the
denodul ator 12b for the sector antenna Ilb. In additionys ﬁQ&PQ&%@

shown in FIG 5, the base station 10 also has a RF recelver He array
antenna Ila as showmn in FIG 12, as with the base station 210. 25
Respective antenna el enents 111 through IIn of the array antenna Ila |nput
reception signals to the RF receiver for the array antenna Ila. The array
ant enna RF receiegeptilet edbsal embieskbpyi the srganlaatennd uabynsy.nahdonousl! y,

and inputs them,Q:stdpe @érﬁcﬁ%ﬁ@&@'&ﬁ@a% O coRPIAA.! efne ABR.ANLRY-aNt eNna
wei ght 30 controller multiplies the reception signal received by

respective ant drffa?iferEitEs e tHedyhateh, 35y 2aht etita SREPHREC - TH% array
ant enna conbi neombond: Mdent el tigdepd | demodiljaiadd dﬁhhtirﬂjulteddbgtdnhewant enna

wel ght._and o NiiBabladdet B udSRROULALOLL0L | Do LA, GERNR | bD: 3 The

denodul ator for the array ant ul"ates ruary 2007
reception si gn&tRdMsi %@Wrﬁi’é ghewy 1 FLEnnid - c AseREE g hdthe Bp&es t he
dermpdul at ed datszatod he wipefyrm Twe vian®Kl indédia dilbrsltyorddapiisnt he

denodul at ed da C i.ner. ThJe‘S conbi nf'%g { en mul ti RL‘%med gfm)dul at ed

a;l he_co
data inputted 1 tt\%lo B dehodhl 5oors 58031% reegf)léa Pve

conbi nes t hem a&§ th tsecthe @m@bi‘ﬂeﬂbzzfers%wﬁwlﬂtﬂﬁdam Accor d| ngl y, the

base statiion 10 mayiapektioE it V\anﬁf'aﬁchlﬁntt&&n%adbvsfﬂﬂoh rzqﬁeﬂééoé\ usi ng
the reception SI gpllus rtecel ed b¥ft he ar [ay, anten t t he. sector
antenna |1b for GG AP nG T BEAT O "Pn VA O 8RC |aﬁ’ ﬁPEf YerFheY pase
station 210 hagegepinnf Pgmmtqldnrémptpenf msmfﬂg réesieedr bnctheantreana

diversity receptifih uﬁwgnalslecfacsmémsmgﬁadrﬁi im,ewledermautlaelﬁg ray
ant enna 211la aﬁd e%tgr ante f?i]t}le 1c f or denodul dat a, but
or &t I%p a° onf|

is not |imted“fh I'—%Ot XE %ﬂ?ﬁ‘?‘"&% Teon g eSS

15 for performing two branch antenna diversity reception is
possible only where signals received by one of the sector
antennas 211b and 211¢ 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 additicn, it may have a
configuration for performing two-branch antenna diversity
reception only where reception signals received by two sector
antennas 211b and 2ilc 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 receptiocn 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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15 for perform ng two-branch antenna diversity reception is possible only
where signals received by one of the sector antennas 211b and 211c and the
array antenna 21la are denodul ated and then conbined. In this case, the
base station should have two denodul ators: one for array antenna and the
20 other for one sector antenna. In addition, it may hav? gemﬁgnﬂ*ﬁyration
for perform ng two-branch antenna diversity reception on?y ere rreception
signals received by two sector antennas 211b and 211c are denodul ated and
then conbined. In this case, the base station should have two denodul ators
for 25 two sector antennas. In this manner, the nunber of denodul ators nmay
be decreased, mdre meiveeda dhierisi particoéptioaf fectpue fenedegsiang t he

regepti on si gna'ta§tff&t§io¥§dmb¥h§gagl@@§56£@'@f@eﬂfiogl g%weal! kdnfkigaba@idaennas, |
and antenna diversity reception is not perforne usi reception signals
recei ved by al IO%t hize é‘r‘f‘?&nﬁg%t.mﬂs tlﬁesg‘?\‘gﬁjoé)f" B?t%?eﬁﬂaglg%offc?ﬁgrcé‘ases, t he
equi pment scal eighal e atbaseemteathan diffeeandes. eadbcoraiomghay behesedunber of

denodul ators mRY.QE tEEAMCERA BYords! B8 @Rl ¥n fedn@We AP LERBAT AVESLi dyhan al |
of the antennas, as the antennas used for antenna di versHY 35 reception.

As a result, tREEREIPmentsCANeE ofotdfe Fas@ SEgtTHHOM38e I shr Wy 2007
may be reducedanfénm iasveasityCobardtjioaf ARC ey eamhen fohesarhasectaest ri cti ons
on the scale of a r%eaﬁita&%oé,y% £ £ORL4 g%éc% en%tad&tti'gn&a.sfﬁm%}'qtel on. It

shoul d be noted that the reception signa an antenna that differs for
each sector nafoBRIHSSEign SFsEeR 2AEREHIG bR SiNgR&T S BTt Or HeP EAGBREHE For
antenna di ver shhy beeseptkofibeldn Qishein Werdiplead GOREvELr athoOnmsewique red for
antenna diversity [eception QP%’m.bﬁné’ %Egg%tfa%or?.aﬁﬁa%%%F&Jmmuhﬁcéﬁ%'nt' on, 1n
the first and second enbodi fents, a mobile conmmuni cati on system adopti ng
t he three- sect BeteeshiFeRiditigotr the OrgsepedR VARt Hay PealPrid “8xEgd e,
however, the nabbie Coromtneadtion Sygkesm theoADg Straki omixasstdore

gom‘runi cation e iﬁg%qaggggra%i NG040 sLhepregent invention may be applied to

i5
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nobi | e conmmuni cati on system adopting the six-sector configuration as shown
in FIG 3B. 15 39 15 February 2007 Wat is clainmed is: 1. A base station
conprising: a directional antenna configured to transmt a 5 directional
beamto a nobile station; an omidirectional antenna configured to transmt

an omidirectional beamto the nobile station; and an a ol l er
configured to determ ne whether or not the nobile statig%§?§€%§8227e of
receiving the 10 directional beam select the directional antenna as an
antenna for transmtting individual data in a case of being capable of
receiving the directional beamor the omidirectional antenna as an
antenna for transmtting the individual data in a case of being incapable
of receiving 15 the directional beam and control an antenna wei ght

mul tiplied t@hatsigymrdkigediies based on a selection result. 2. The base
station of claim1, wherein the antenna controller determ nes whet her
transmtted-data tQ the nobile 20 station is the individual data or comon
data, and in‘a cds8&35F FHE- SO BAPEET Y sel ects the omidirectional antenna
as an antenna for tdamswibthahg bheesoamonodigicared. THie basasgiiati on of

claim1l, fsurihel GoEREiSiNg 3 2281 W @Itigt:yorpj omi di rectional antennae
' i di ' 4. The

configured to transmt. omidirectional beans to the nobile station.
base station of &raitddiraftidrlcomprigicngarfigrardnite dizpesgiity an

control | er cenfidgjukedi:oniC@akmoto turaNaBbh Le @i vRF Sddy by using the
e station of claiml1,

PLE:ﬁLLtXOﬁLr?g?EQI%gg%ggq%Lﬁéﬁgﬁggg%%86§§uggFtgagetermlne whether or
not the mwobile station is capable of receiving the

10 directional beam, select the directional antenna as an

antenna for transmitting individual data in a case of being

capable af receiving the directional beam or the
omnidirectional antenna as an antenna for transmitting the

individual data in a case of being incapable of receiving

15 the directional beam, and control an antenna weight

multiplied to a signal series based on a selection result.

2. The base station of claim' 1, wherein the antennz
controllery determines whether transmitted-data to the mobile
20 statien is the individual data or common data, and in a case
of the common data, selecta the omnidirecticnal antenna as

an antenna for transmitting the common data.

3. The base station of c¢laim 1, further comprising a
25 plurality of omnidirectional antennas configured to transmit

omnidirectional beams to the mobile station.

4. The base station of <¢laim 3, further cowprising a
transmit diversity controller configured.to control transmit
30 diversity by | using the plurality of omnidirectional

antennas.

5. The base station of claim 1, further comprising a
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41 diversity reception controller configured to control antenna diversity
reception of signals fromthe nobile station. 6. A nobile conmunication
system conprising: 5 a nobile station; and a base station conprising: a
directional antenna configured to transmt a directional beamto the

nmobi l e station; an omidirectional antenna confi gured tol%ﬁ?@ﬁ%ﬁ?}yt Ol%q 10
omidirectional beamto the nobil e station; and an antenna c¢on o% er

configured to determ ne whether or not the nobile station is capabl e of
receiving the directional beam select the directional antenna as an
antenna for transmtting individual data in a case of being 15 capabl e of
receiving the directional beamor the gmidirectional antenna as an
antenna for transmtting the individual data in a case of being incapable

of receivi ngaitdesidir ecbbghaln Reamcang Catighrad 2Nt &Midcvehdhinna
mul tiplied tgi@ersiignaLeserg es based on afseliet tion r.§sul t.. .20 7. A
communi cati on” nethod Conprising” GeTErii Ar Ry Whet K& *Bre%Wér°8 nobi | e
station is capable of receiving a.directional beam selecting a

directional antemnacBs1 -l {8 sydlehl@gpPikthgg i ndividual data in a
case of being capable of receiving the directional beam or an
omi di recti onal AnTERheE S{ETaR"arftBhna for transmitting the individual data

in a case of bekngaseicapalibe ofmydednging the directional beam

controlling an agtenpna.weight, multinlj.ed i.gpal .30 .series based on a
selection result; and ter ansmtting eﬂ]éa1 i nd%v?&%ag dattét> tot taﬁgmﬁ%bi Fe .
station by UGG IErhdiahEodiPectoPdAs] SEHti®™Ma or the omidirecti onal

ant enna. 41 an omnidirectional antenna configured to transmit an
10 omnidirectional beam to the mobile statien; and

an antenna controller configqured te determine whether or

not the mobile station is capable of receiving cthe

directional beam, saelect- the directional antenna as an

antenna fer tramsmitting individual data in a case of being

15 capable of receiving the directional beam or the

omnidirectional antenna as an antenna For transmitting the

individual data in a case of being incapéble of receiving

the directional beamn, and contrel -an antenna weight

maltiplied to a signal series based on a selection result.

7. A communication method comprising:
determining whether or not a mcbile station is capable
of receiving a directicnal beam;
selecting a directional antenna as an antenna for
25 transmitting individual data.in a case of being capable of
receiving the directional beam or an omnidirectional antenna
as an antenna for transmitting the individual data in a case
of being incapable of receiving the directional beam;
controlling an antenna weight multiplied to a signal
30 series based on a selection result; and 7
transmitting the individual data to the mobile station
by using either the directional antenna ar the

P

omnidirecticnal antenna.
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