;e3ex%" " $6$%x%) TRANSM SSI ON CONTROL APPARATUS AND TRANSM SSI ON CONTROL

MVETHOD BAcmmﬂﬁmﬂm1ﬂm E I NVENTION Field of the Invention The present

i nvention Il ’m]rtransm' ssion control apparatus and a transnission
control nethod.fQk,stransnitting information by radio commwmwmmm,m&mmfrd a
nobile station located in a predeterm ned sector. Rel ated t It
is possible to increase or decrease an antenna gain in a specifisssodi rection

by arranginngTg¢u6§If$§ g@xgkggbﬁ antennas on an array and adaptively
controlling ghts) of the respective antennas by

si gnal pro?‘assff@&rs@“éssxdﬁ osil A%A%%Wd@%%%&%&&%ﬁ@g&b&ﬁ%% .
specific direction to forma directional beamis a very useful technique in
the radio tg@ﬂﬁﬂﬁ§sion systens. This is because the technique enabl es
transm ssion wth reduced transm ssion power by increasing the antenna gain

in the dESir§%E§E§65ﬁ$Q§F f@@ iﬁggﬁ@k@ﬁ of interference with signals

transm tted Tntheother—drrectTons Dy decreasi ng antenna gains in
non-desired gi LgELLONSHe | THLRPSHR SSion of signals. The technique is also
under active*researchﬂﬂﬂrmeegnpnent for inplementation in W CDVA
(Wdeband Code Di virad oprMULEEDI€AGRESY) BELAGLONG Of, r adhasacea3IenSyst ens
1 of the third-generation nobile communication systens, by nmaking use of
the principl@pfrdheglidesthonahd bearrLh3As8E 564 08cAErdi sREERBEH fok _
exanple, reference is made to Docunent "A. Harada, S. Tanaka, M Sawahashi,
and F. Adachipandierdorimnees fmAdag ipie ritieneanunayaPiver sotarfr ansm tter
for WCDVA Forward Link," Proc. PIMRCI9, pp.1134-1138, Osaka, Japan, Sep.
1999." Thi s mduidye prteseds odetdddinfa spgoattérmiastisseatotrom a base
station to nobile stations in the nobile comrunication system in which

ant enna directlatidd emdlagrawespektti ve nobil e stations adaptively generated
in the base station are multiplied with transmt signals to the respective
nmobi | a stations tld ps gwisde bllretdiimamaade gridawarah seagh addsinredganbi | e
station and reduce interference with signals in directions toward the ot her
nmobi | e st at iigneg, spedi fhveabidepition bysadsardongaa tdaind lguey off dhpeéasi ng
subscriber capacity. In the investigation of transm ssion with the antenna
di rectivity ¥ edess cheadn aonRy vhedaptiveliyscopérplédagtwetdhtsnghat many
studies are directed toward i nprovenents in the subscriber capacity in
conpari son Wiadtadfe OihiEeetlorof r Bhgnir§SPES Ly et raiite S Rinabs98®lt he area
(sector) of the base station wi thout execution of the directional, K beam
Lransni i OR TR LG ¢ APeSTBrSERF & AR o GeF RE (VT J6r 7 e

transm ssi on . net hods mi sector, transm ssi on,an i rectional_beam

f d
transni ssio kﬁhﬁp8ﬁ15?Fo ETON D ThéCF BshEetiove o &ms RF 28 bh Snbt hidds

according t%é%%&ﬁ?t%%h%ique in the radio transmission systems. This

is because the technique enables transmission with reduced
transmission power by increasing the antenna gain in the
desired direction, and reduction of interference with
signals transmitted in the other directions by decreasing
antenna gains in non-desired directions, in transmission
of signals.

The technique is also under active research and
development for implementation in W-CDMA (Wideband Code

DivisionMultiple Access) being one of radio access systems
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transmtted signals. Particularly, in the future radio transm ssion
systens, it is believed that the mainstreamw || turn fromthe circuit
switching type signal transmi ssion in which signals to be transmtted |ike
voi ce are continuously present, to the data transm ssion in which signals
appear burstwi se |like data, and that packet transm ssion suitable for the
burst transm ssion will be perfornmed. In the packet transm ssion signals
appear neith A L i angd e ir ggﬁ!it and
anount  of in?%rﬁ@?ﬁ%ﬁﬂ%gr%?géﬁ%?g%%guﬂgf%%pes O'J%Eééggﬁt§¥%; y%l%éry
| mpor tant e"rﬁgkiﬂga%% cgll qry, of Btr%c‘i'ﬁrlgc%P”%hebe&f}éééféﬂéﬁs'boé‘aﬁ o

sel ect an approprfrate transnission nmethod to transmt” Signal's, according to

the type of |plorfnLiogsallouing Jauaf e eauhped augkily,ol burstyl se

appearing signal's an 1 on anoun present rnavention has

been accom'icfhﬁgcﬁx‘&e {éd%.tﬁa'%%‘c’le therabaye pgobkam.and.an %'c?%t. of the

invention is to provi a fransm séion control apparatus and ransm ssi on

control net abi itEI i I rOPRY; :
transnissio?g%%?ﬁga a%%%%%%%gﬂ?%1%£€§%§§% .ﬁ?%?%%??éﬁggvgﬁﬁP% tlgwﬁase of

the directiopal, bepptranyyd salepvRe Ag-aoRl | 8dnkSWMARY: OF SEHRJJYVENTI ON

In order to achieve the above object, a transm ssion control apparatus

accordi ng tqod hep presens, | RNtd 0N Japad,3 sepl anssdssit on ©ONY r @l @RPAr at us
for transmtting information by radi o comunication toward a nobil é station

| ocated in apseset eamaethsest & gnd he rbhafs FsSHnofr SRR D e BRRATAINUS
conprising: selecting neans for selecting a transm ssion nethod accordi ng

to a type oftd heHiforsratdionhs enbehtrasisii é teshmid i il s tdic! udi ng two
or nore out of ommisector transm ssion of transmtting the information to
the entire s@tick anfriexed! yicontivitedsdiareetspaatibeamyriansmassions of
transmtting the information to at | east one fixed direction prelimnarily
det erm ned, aiapatkapl ¥ yvehyreartiriol Lbd bdiseest 2 Ohath alveam t tgrksie$ giiah of
adaptively controlling a transm ssion direction according to a |ocation of
a target noditansniltsognadadoimnsesperhgvemobile stations toprovide

thedirectivitytowardeachdesiredmobile stationandreduce
interference with signals in directions toward the other
mobile stations, and investigation is done on a technique
of increasing subscriber capacity.

In the investigation of transmission with the antenna
directivity as described above, however, it is the present
status that many studies are directed toward improvements
in the subscriber capacity in comparisonwith the omnisector
transmission to transmit signals to the area (sector) of
the base station without execution of the directional beam
transmission, and there are no studies made on selective
use of the transmission methods of omnisector transmission
and directional beam transmission and on allocatiop.to the

respective transmission methods according to types of



means for transmtting the information by the transm ssion nethod thus
selected. In the above transm ssion control apparatus, the selecting neans
sel ects a transm ssion nethod according to the type of the inforfation to
be transmtted, fromthe two or nore options out of the ommisector .
transm ssion of transmtting the information toward the entire sector, the
fixedly controlled directional beamtransm ssion of transmtting the
information i t 1. t fi-xed direction prelimnarily determ ned, and

t he adaptiveﬁ%%%gﬁbro de%q§F¥gé1ional beam transm ssi on of adaptively
controlling the tr LSS} jreegi ccornding he cation_of the
target nobile stat?gzgazﬁlggﬁgkough t égdgﬁggfg w%%gk e %g%ﬁé?b%%l?%ter,
the selectin cap b fi f , t l.ect _th

ormi sect or 1 PARCeSe; 5h 1 ENE W Bhas, e AR Ghoal 3R T EU5R Frafom 1t ed
is informati d [ f.orn - j ations . in the sector: to.select
the fixedly ggﬁt?E%Fgquﬁgég?%éﬁgfq%lgh?%%%%@hﬁ%%#%ﬁﬁﬁﬁg%%% %%§%h18%re t he
i nformation ransmftt .Sl REQr T8t Ln fo . ne
[ nformati on Loghg el ans Lt ed b uibarmian deslined.l oLotideaslione |
adapti vely coBLLahked:di{ee1 Al eamIAns aS|R0ChN igﬁafésagopa@g.e the
information to be tfansmtted is informmtion destined Fof one specitic

mobi | e statign whoseel ooad u%&aé,saﬁhr&eéiypls_@qzwr&-thﬁQmiggiaﬁagllﬁrﬂés'@9 means

transmits the information by the transm ssion nethod thus selected. This

permts the ¥pansfd 55on traren iRy ol Wedl e bEeraPREQP! | At enbrRnsmssi on
nmet hod according to the type of the information even in the case of the

directional beafkihiaBsshSSkofnbeisng adpprlairedne e el aRMHA SIS £ 0Pl
apparatus according to the present invention is preferably configured to
further conpebseifiubtispyexarcdntthel feansréar Qerloryn RGdSUsHoaRBt I i n the

transm ssion of the information by the transmtting neans that transm ssion
is carried ouhfuhinbeianpirholy ebabmelintortot tgpem btfi @igta .pil ot signal is
mul ti pl exed on a channel for transmtting a signal other than the pil ot
signal . The pil ot §tdmalkhbereenyi snpostygmalevieor ia applieastahi onh the
estimate variation in phase and anplitude of a transmtted

directiocnal beam transmission to select an appropriate

transmission method to transmit signals, according to the

type of information allowing for the required quality of

burstwise appearing signals and the information amount.

The present invention has been accomplished in order

to solve the above problem and an object of the invention

is to provide a transmission control apparatus and a

transmissioncontrolmethod capableof transmittingsignals

by an appropriate transmission method according to a type

of information even in the case of the directional beam

transmission being applied.

SUMMARY OF THE INVENTION

In order to achieve the above object, a transmission

control apparatus according to the present invention is a



5 signal before arrival at the nobile station, and the phase and
anplitude of the pilot signal transmtted are known to the nobile station
For this reason, when the nultiplex control neans perfornms the control to
carry out the transm ssion while the pilot channel is nultiplexed on the_
channel for transm ssion of the signal other than the pilot signal, the
nobi |l e station receives the pilot signal and neasures variation anounts
fromthe kno val yes .of phase and anplitude of the received sjgnal,

wher eby the FOBPSELSEACon S B mat®RIFA W4T i atiVUn anttfR S htshgnal
propagation paths. Therefore, the nobile station can conpensate for
Vartat; ons of SEAETBLRER ¥ ECEARICOTBHALC AR LrtPoM BROCLSFER ahpRi t ude
in signal propagation paths, based on the thus estimated variation anounts,
and it is 1edBPBrEt s Prbrou THE ML GPECY for 1 eLt BPAPEOR 6P TIBENE { L ed
si gnal s. ParticulaEhé, si nce. the §i?nils transnittedfb¥ th% rgspective
three transnf85PGA CHEt A% (ot Sect 8F SEFAREN™EA6h, TP T xE§HFSETRG ot | ed
directional beamtransm ssion, .and adaptively .contrql]led directional beam
('t anon st on) LARERGBRLP B TS AT ST Tod N ¢ FB%hed FBE GHFRAT
variations ip_t ] . agat | t : i JTprovenent | he
restoration ggc%%a@y%ltﬁ%g@r g%tsd.nlfgpgzg'ogll%g%gﬁggugg%goéggng}éﬁcgﬂé foourtf t he
variations i gelfig, Slanal, pranagdakanaRat Re-ac50rding Lo Lhe daanachl ve
transm ssion nmethods 1§ of greaf significance int présent 1 nvention. 6

The mul ti pl ek, canl 1ol iRAGs AR be;cant L aused: Lo oulds plex sher midar

channel by at |east one nultiplex structure selecte roma tine division

mul ti pl ex struchuhess@oh! SaUEPEYsALVEShON AUl 14 B) B S1SMCEITS, 1ank@ code
division multiplex structure. The transim ssion control apparatus according

to the preseghei NeeREHON dis-JHtefRl abbye coORihgHi 8¢ t @ekdibhhebaGOMYIHSe
assi gnnent control neans for performng such . control in the transm ssion
of the inforgatpenveyyt Bentirans@d tding: dEadisa 1 haéahr aRsAkRSE8ANS g@rri ed
out while a plurality of channels determ ned according to the nunber of

t arget nobil gdspatvebg curtktypen@i thensmnissirahidird ot ben tacansditiged ar e
assigned to the two or nore transm ssion nethods as the options. The above
plurality oftchalnebsicancbe siaxdeyprsbof echoaneds; arad cormmsmiddritygo
channel for transmitting a control signal destined for all nobile stations
in the sect ongams slvar edanent Lok nghzmn én fogmattrizms bivt the ¢ riangimiisguan cont r ol
signal s destined for respective nobile stations; an individual control
channel for hedhed duaksysetansafitti ng i ndivi dual control signals destined

for respective nobile stations; a common data channel for transmtting
i nformation destingd Fog aPeVRoHIAE AT FARERR! sBEPAFatHSshahéd

selecting means selects a transmission method according to
the type of the information to be transmitted, from the two
or more options out of the omnisector transmission of
transmitting the information toward the entire sector, the
fixedly controlled directional beam transmission of
transmitting the information in at least one fixeddirection
preliminarily determined, and the adaptively controlled
directional beamtransmissionof adaptivelycontrollingthe
transmission direction according to the location of the

target mobile station.



data channel for transmtting individual information destined for
respective nobile stations; and an individual data channel for individually
transmtting individual 7 i nformation destined for respective nobile ’
stations. The assignnment control neans performs such control as to carry.
out the transmssion while the plurality of channels are assigned to the
two or nore transm ssion nethods as options. For exanple, a plurality of
channel s are assigned based on predeterm ned assignment pattern rules

all owi ng for uses Gitb@aﬁbnﬁbﬁe@aﬂﬂ%ﬁﬁﬂ%ﬁl%éﬁé§ﬂﬁcﬁkhﬁé;l%W%¥ﬁe@y%ctive
transm ssi on nmethods, and so on. Although the details wll be described

| ater, efficPeAECELRASARERP PRRAF KO FBiated TPEr e¥pgRALs BesIgkRE for all
the nobile stations, for exanple, by assigning the conmon control channel
and conmon déhaomaﬁ@@tqrotlt%sréhws@%tlart%ter%ﬁﬂ@@r@ﬁh&ﬂdlﬁq%ﬁqni ng the
signals to the entire sector by the omisector transm ssion. Signals
destined forta Bpeerinsnhbbefel st M foebhobeles ahned thed akid mqgt@we
transm ssi on power by assigning the individual control channel and

i ndi vi dual d&FatéaBAndl RS tIRCEAADt FVeTS ot i ITdad e @ardia L ischm
transm ssion and transmtting the signals to . the nobile station hy the
adapt i vel y cOhfPEFFRB2YI RRAT o2 SEHMAS I dhs it s i, CBY Spriépeffy i gni ng
the signal trapsmittiing channels to.the respective transm ssion t hods in
Lhis way it AEOTBALIBNE T O FCABagH el fantor OUre bhabri St B Aot
stations (subscriber capacity)...ncidentall the transm.ssiqon control

appar at us acégréﬁﬁa£t8 hgaﬁgﬁﬁﬁﬁ Téh% ?i%gaFﬁoBrgg858bﬁﬁc %ﬁppgdfbd 8

to further conprise division coptral ns,.f or i Ng such tyol that
when t he traﬁ§§9%§¥ngnﬁg§hs(P?agén%ﬁggﬁhaF% o?%%%%g%g}g gﬁﬁﬁﬂégﬁc% of
nobi l e stati .emtti [ [ l. ;heans i a ral.l of,
directions i§9?%§¥%§§%%|}Qgﬁﬂtﬁgﬁﬁgﬁﬂgﬁﬁgh i%%aﬂﬁg%aﬁ?%gaﬂg%é%%igﬁﬁ t he

directional bEATEnLLon !N JeLeRaakhie (A eeti QRs-AL e SHiddad Dy dodl vi i on
t h (Y

schene selectedg?ron1a ime division schenme, a frequency I sl on schene,
and a code diyisheR;$cheidhi BY stheieaniHde l@cgﬁlibntj._@eaﬂfé@&%'kﬁ@%_.bea@
into the respective directions by the variety of division schenmes in this
way, it is feasiblenhd©rhealsHidmttel naheansttiehdnd dhenghiedoefatumper of
nobil e stations sinmultaneously or within a predetermned tine and to

i nprove transyitss Oragdhi €6 266 e tHrel dhvb Si<dre ctoyd 1 ofrhigapsci st praker abl y
configured to performsuch control that: the directional beans into the
respective dtrectnopsiean eodreppeforneédby lampmproyr Ditgtaapsmasd ibhe
directional beans into the respective directions are emtted by a division
schene sel ectethdéd enddrelingreodive Sivgre s€here intfleratdgueatryndivitsieon
schene, and the code division schene or by a schene of a conbination of two
or nore theres$efof twekliofeationglolram Wrem e sdom belind apedfiedned so
that the directional beans into the plurality of directions are %rouped and
the directional belns Hnaemifs s gestited aPPRERFBASAGFRISH Yt tHY t he
variety of division schenes for, each qf tg groups, it |s feasible 9 to
transmt thep¥%$%?HBFPHﬁnFéoPhé*ﬁuEﬁegFEQ iVlﬁﬂﬂﬁ%gWﬁe4nﬁﬁl U8 ons

sinmultaneously or,within, a predeterqﬁngd tEne aanto i rove th% 1
transni ssi onc@FT t7 Bty “dPASK HH iRt Beans IOT performing SUC contro

in the transmission of the information by the transmitting
means that transmission is carried out while a pilot channel
for transmitting a pilot signal is multiplexed on a channel
for transmitting a signal other than the pilot signal.
Thepilot signalhereinisasignal foramobilestation

toestimate variation inphase andamplitudeof a transmitted



I ncidental ly, the invention associated with the transm ssion control

appar atus as descri bed above can al so be grasped as the invention
associated with the transm ssion control nethod as described below. It is
noted that these are based on the substantially same technol ogi cal concept
' and achieve |ike operation and effect. Nanely, in order to achieve the’
above object, a transm ssion control nethod according to the present
invention is a transm ssion control nethod for transmitting informtion by
radi o comunisdatiadnbebwae dzar hobl lag shatihonilecdtadiom anpr edeterasaed
sector, the transm ssion control nethod conprising: a selecting step of

sel ecting a enadnzsmpsstode mef hded ptéokds hgnab trangee tufed aerei kfiownatoon to
be transmitted, fromoptions including two or nore out of omnisector
transni ssi ontbe mphadmi stahgotnhe Fof oflvet imgesenit hehemttihe mektigpleti xedl y
controll ed directional beamtransm ssion of transmtting the information to
at | east onecbhnxedldimeans opepfolrnsi nane | woddétrerln hed,caammyy adapt ituied y
controlled directional beamtransm ssion of adaptively controlling a
transm ssi ontdanentisshoacebi e igia pidotochrinal dfs autlliigdexesbohetlst at i on;
and a transmtting step of transmtting the information by the transm ssion
met hod t hus skbeoeeédiodGranspitssd oy afisiissignadonther therhbbearicordi ng to
the present invention, control is performed in the transm ssion of the
informati on PhYRAE, t ERASHPPE{IAGSER PR FRFRA VRS affshizisi Oh gl raned out
while a pilot channel for transmtting a pilot signal is nultiplexed on a
channel for PRPAAYHEStVRHLACSPYrEIOG rf%%ﬁ%@héngwpovaéslaﬁdﬁ Ahf $%he )

transm ssion control , pethod_according to. the present invention, the pilot.
channel is n@f i?ﬂ‘%ﬂ(éﬁuaﬁ %falfké%s‘fe Vel Bl ﬂr}ﬁ}ﬁr}iﬁ &H’felﬂ@@[lg@ froma
time division L tiplex structure, frequen di vision multipl.ex
structure, aﬁaggli?Bgé:adi v?ggbﬂaﬁﬁl ttl%pﬂ eing%?ﬁ{?ﬁr émoluﬁl%tsl“uel?r %H%BSJSI on
control nethod aCCO£ding to.the present invention, control is perforned in

the transni s8f BR°8F-tHE Pﬁggﬁr‘mti on in the transnitting step so that
transmssion is capflgdeQul ""‘Eh'eem%bq_ll‘ér%ﬂét%’ioq{ Eﬁngghéeﬂggﬁémf&?‘j
er ypes of the

according to the nu of "target nobile stations and

i nformati on Qrpgtiéﬁ@%@l £B8g>@}{é3r agskgoed ;i l%v‘é"rErél n éﬁntprh%%%m Ssi on

nmet hods as the options. In the transm ssion contro thod according to the

present inventlhansitihedd Uk aliighs 105 r shanael sn ¥8h A K528BRRCORL kah schannel
for transmtting a control signal destined for all nobile stations in the

sector; a shagednsesdalr ideihelarbents, ansai it ilrgréadi ¥l dugd ie@riowel
signals destined for respective nobile stations; an individual control
channel for thdi ytduahty brapsptbithbfgohndifviduabmeéartrolsigingnal.s destined
for respective nobile stations; 11
Particularly, since the signals transmitted by the
respective three transmission methods (omnisector
transmission, fixedly controlled directional Dbeam
trqnsmission, and adaptively controlled directional beam
transmission) are generally affected by their respective
different variations in the signal propagation paths, the
improvement in the restoration accuracy of the transmitted
signals by compensation for the variations in the signal

propagation paths according to the respective transmission

methods is of great significance in the present invention.



a common data channel for transmtting information destined for all nobile
stations in the sector; a shared data channel for transmtting individual
information destined for respective nobile stations; and an individual data
channel for individually transmtting individual information destined for
respective nobile stations. In the transm ssion control nethod according to
the present invention, when the information is transmtted to a plurality

he present in hen the inf or: . d to a plur
i rocti ons i n the FRyedly enerol S0t ateTonar 2bokh MU Dt n the
t itti t VIS 1 SSi trol i f d hat th

i rot | onal  BUATRPARKS o PaBarroR B Gl i Bns - BRECoE g by & Shvi si on

schemme sel ecled LERILALIJE L ¥ Shalt SENGITP: < Aol ERAUSOGL Al ML pLOp, schene,

and a code division sc e transm ssion control e ac&%?ding to

the present Lentjon. 1,1 be,dhyh sl @0 LIANSISS) 0N, 90U Ol SONLT ol 1S

performed sot ona Into e ‘respective directions are

grouped into - i f.-graups and the directional beans into the
respective dP?é@%P%%% §¥58€§?f%éd by a division schene selected fromthe

time division schegre {1 POURDCYdHiedlcal QRLSCHRNR aRd, Live cpgenl vi sion

schene or by a schene of a conbination of t nore thereo or each of

the groups. ﬁBEEEnQE%'%'e%‘Big}& OFs THE [PRAMENGS K gr i Lleéd A EONR,qu{AtL i on

di agram of the mobile 12 comuni cation systemin enbodi ment of the
invention. Fegmp2ibs ad¥iQeknaanf EGHERbl ORedin@0r @R ObekRB rhi ABSHRS On

control apparatus installed in the base station. Fig. 3A is a diagram
showi ng the tpaassissnorcteant pashesBibnomt hedaserstait oont Byt heygrobi | é
station about the omisector transm ssion. Fig. 3B is a diagramshow ng the
transmi ssi ontbeABmitting means that transmission is carried out while
a plurality of channels determined according to the number
of target mobile stations and types of the information to
be transmitted are assigned to the two or more transmission
methods as the options.
The above plurality of channels can be six types of
channels: acommoncontrol channel for transmittingacontrol
signal destined for all mobile stations in the sector; a
shared control channel for transmitting individual control
signals destined for respective mobile stations; an
individual control channel for individually transmitting
individual control signals destined for respective mobile
stations; acommondatachannel fortransmittinginformation
destined for all mobile stations in the sector; a shared
data channel for transmitting individual information

destined for respective mobile stations; and an individual

data channel for individually transmitting individual



pattern fromthe base station to the nobile station about the fixedly
controlled directional beamtransm ssion. Fig. 3Cis a diagramshow ng the
transni ssi on beam pattern fromthe base station to the nobile station about
t he adaptively controlled directional beamtransm ssion. Fig. 4 is a table
showi ng an exanple of the selection criteria for the respective

transm ssion nmethods. Fig. 5A is a diagramfor explaining the nultiplexing

rothod of Pl Lgkashanngls cabout e &) e division ul i plexc stiyet ure. Fi g

5B is a diagramfor éexplain e multiplexing 0

o, e S B 1B O LA L 1

expl ai ning the mul exrng met't “pilot tht
of 't o mul t P 5 SRBI BE CeAner £ R hria 1 Bk Tef ot 13 ¢

channels areassigned to the twoormore transmissionmethods
as options. For example, a plurality of channels are
assigned based on predetermined assignment pattern rules
allowing for uses of transmitted channels, rates of use of
the respective transmission methods, and so on. Although
the details will be described later, efficient transmission
can be performed for signals destined for all the mobile
stations, for example, by assigning the common control
channel and common data channel to the omnisector
transmission and transmitting the signals to the entire
sector by the omnisector transmission. Signals destined
for a specific mobile station can be transmitted with low
transmission power by assigning the individual control
channel and individual data channel to the adaptively
controlled directional beam transmission and transmitting
the signals to the mobile station by the adaptively
controlled directional beam transmission. By properly
assigningthe signal transmittingchannels to the respective
transmissionmethods in thisway, it is feasible to increase
the number of acceptable mobile stations (subscriber
capacity).

Incidentally, the transmission control apparatus

according to the present invention is preferably configured



of the omisector transm ssion, the fixedly controlled directional beam
transm ssion, and the adaptively controlled directional beamtransm ssion.
Fig. 7 is a diagramfor explaining an exanpl e of frequency nultiplex of
pil ot channels in the three transm ssion nethods. Fig. 8 is a diagramfor
explaining a first exanple of nultiplexing the pilot channels in the three
transm ssion nmethods by the frequency division nultiplex structure and the

time division | tiplex structure, Fig. 9 is a diagramfor explaining a
second exanpl® SHIRGEE] 5@%&?%5%%@”&’?%& Gt feans ﬁ@rtna%gomaﬁgm ssion

met hods by the frequenc i visjon | tiplex. structure and the tinme division
Tl i plex st RUSEUFRI DD SRS 15oH 1 mgF BReROL "aRGIBF R g ST BRAMpl o of
Frequency df FEPSRAIT preR B HAHLFE ShaCHd Fee aPiiePreRartHibex
Stivture: Pkt Rt SNATIS PO G, o0 bl of ol
fixedly controlled directional beam transmission, the
directional beams into therespectivedirections areemitted
by a division scheme selected from a time division scheme,
a frequency division scheme, and a code division schene.
By the control to emit the directional beams into the
respective directions by the variety of division schemes
in this way, it is feasible to transmit the information to
the greater number of mobile stations simultaneously or
within a predetermined time and to improve transmission
efficiency.
The division control means is preferably configured
to perform such control that: the directional beams into
the respective directions are grouped into a plurality of
groups and the directional beams into the respective
directions are emitted by a division scheme selected from
the time division scheme, the frequency division scheme,
and the code division scheme or by a scheme of a combination
of two or more thereof for each of the groups. When the
control is performed so that the directional beams into the
pluralityofdirectionsaregroupedandthedirectionalbeams
into the respective directions are emitted by the variety

of division schemes for each of the groups, it is feasible



Fig. 12 is a diagramfor explaining a first exanple of nultiplexing the
pil ot channels in the three transm ssion nethods by the code division
mul tiplex structure and the time division nultiplex structure. Fig. 13-is a
di agram for explaining a second exanple 14 of multiplexing the pilot _
channels in the three transm ssion nmethods by the code division nultiplex
structure and the tine division nultiplex structure. Fig. 14 is a diagram
for explaining a third exanple of nultiplexing the pilot channels in the
t hree transnitestbanfBi hoklke byn fnenabben divitdicorustl grphésrstvmketret and t he
time division multiplex structure. Fig. 15 is a di agram show ng an exanple
of assi gnmenfobiilehanptiensosiRBlEaspeesilvect rahthissi airerd twasizedor di ng
to the types of channels to be transmtted, Fi%f.16 is a tabl e showi ng an
i1

exanpl e of théngsSihrereRprpaetdrntranesissimngliisiepicy drasticalbyr ans
showi ng an exanpl e _of transm ssion ) _

Incidentally, the Iinvention associated with the
transmission control apparatus as described above can also
be graspedas the inventionassociatedwith the transmission
control method as described below. It is noted that these
are based on the substantially same technological concept
and achieve like operation and effect.

Namely, in order to achieve the above object, a
transmission control method according to the present
invention is a transmission control method for transmitting
information by radio communication toward a mobile station
located in a predetermined sector, the transmission control
method comprising: a selecting step of selecting a
transmission methed according to a type of the information
to be transmitted, from options including two or more out
of omnisector transmission of transmitting the information
to the entire sector, fixedly controlled directional beam
transmission of transmitting the information to at least
one fixed direction preliminarily determined, and
adaptively controlled directional beam transmission of
adaptively controlling a transmission direction according

to a location of a target mobile station; and a transmitting

step of transmitting the information by the transmission

method thus selected.
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in which the directional beans into the respective directions are emtted
whi | e bei ng changed over on a tinme basis, in the fixedly controlled
directional beamtransm ssion. Fig. 18 is a diagram showi ng an exanpl e of
transm ssion in which the directional beans into the respective directions
are emtted wth use of different frequencies in the fixedly controlled
directional beamtransm ssion. Fig. 19 is a diagram show ng an exanpl e of
transm ssion in which the directional beans into the respective directions
are emtted with use bhedifdrsrhssspn ezt i £ atrdhdd ackkeridiixgdty Tmt rol | ed
directional beamtransm ssion. Fig. 20 is a diagram show ng an exanpl e of
t ransm ssi on Preswmitchnvéet ton econdirall be ey fanmed he thespeTtswies shorect i ons
15 are grouped in the fixedly controlled directional beamtransn ssion.
DESCRI PTI ON ©OF THE: PREEERRED iRVBOD: VENES EifBbodhitiitsgofsitde presgmt

i nvention wll be described bel ow on the basis of the draw ngs.
transmission 1s carried out while a pilot channel for

transmitting a pilot signal is multiplexed on a channel for
transmitting a signal other than the pilot signal.

In the transmission control method according to the
present invention, the pilot channel is multiplexed by at
least onemultiplex structure selected froma time division
multiplex structure, a frequency division multiplex
structure, and a code division multiplex structure.

In the transmission control method according to the
present invention, control is performed in the transmission
of the information in fthe transmitting step so that
transmission is carried out while a plurality of channels
determined according to the number of target mobile stations
and types of the information to be transmitted are assigned
to the two or more transmission methods as the options.

In the transmission control method according to the
present invention, the plurality of channels are: a common
control channel for transmitting a control signal destined
for all mobile stations in the sector; a shared control
channel for transmitting individual control signals
destined for respective mobile stations; an individual
control channel for individually transmitting individual

control signals destined for respective mobile stations;
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[ Configurations of Mbile Conmunication System and Transm ssion Contr ol
Appar atus] First, configurations of nobile comrunication system 1 and
transm ssion control apparatus 12 in the present enbodinent will be
described with Figs . 1 and 2 . As shown in Fig. 1, the nobile i
comuni cation system 1 conprises base station 10, and at |east one nobile
station 20 located in a transm ssion-reception area (sector) 2 of signals
with a directional beam antenn%}i nstalled jn the,b%se station 10, The base

station 10 cGnPrTURRR dgfhé ¢hanRed LOrr Tt b 1B pararise tiongtes hined
configuration sho in Fig. 2, .The transm ssion control apparatus |2 is
confi gured t%otrr%mf‘ﬁotblﬂﬁ FFpFexed B ng? {ihftel @ Ferad Qﬁgﬁi SRR 6f pil ot
signals in executjon of . the omisector transmission, the fixedly controlled
di recti onal %85m tFansh 55164, ‘flréeuaaiia inPEM? “dGht rgﬁFEHnaFlr eg?lr’ onal

beam t i ssion. The pilof signals herein are signals f tinatjng th
var i ati on | nBRASE e I £ Gt fo 8 ‘GRAF <= BUT T 1A odS BERERE b ssi on
f t itt nd . ti f a. ' . . AS. sh inFig. 2 th
transri ssi on-B6nt PO ApRArats 155CTMPFFSe8 ar T oTHie | O SoHE B dh 12A

for generati 6__dnformation.t.o be transm.tted, a transm ssion nethod
sel ect or 128828%lglgfie%f)i“néegptercécﬁgr% é)ltbolﬁ‘errest &&Oélc?c'ordi ng to predeterm ned
selection criteria_fr t.he three t 1.5si-00; h scribed .| ater; an
omi sector-transm gél %gép%ao &glse %({r?g%zynme%tloﬁeifg%hf %‘Sé%gﬁgggt | %gc%e pi | ot

i gnal Tor e Qun SEC oL 1LANSISS Gl ;AROIRESSLLOL Y AllSI B5L OB art 12D

for transmtfing a signal 1Th Which a pilot Signa r ommr Sect or

transm ssi ongis Superd ppesedar 4 of fid bonto b6 d alaﬁpéemﬁlg;l Fhams

fixedly-controll ed-directional -beamtransm ssion pllot synbol generator 12E

for generatipgtad Qid%JP&rﬂQB@'ofCHiﬁé’@ti{b%@dﬂry ntidldad, didrectdional beam
transm ssion; afi xedly controlled directional beamtransm ssion part 12F for

transm ttingdarstgnshailnpwhinChraniesisngnal ther ttheshiixedny eandg,ol | ed
di rectional beamtransm ssion is superinposed on information to be

transm tted; daniadapt krehgmiertioel ledidiglectid opat £ beasit sansiagsitere pil ot
synbol generator 12G for generating a pilot signal for the adaptively
control | ed diieettooaklbeamst ians tths sieame cand cadi wetapt drvehy e earittteld ed
directional beamtransm ssion part 12H for transmtting a signal in which a
pi | ot signalbfor dilve sddapsciehy soatcoed kol retine kbl vibeiam tsichrsrd,ssion i s
superinposed on information to be transmtted.
a frequency division scheme, and a code division scheme.
In the transmission control method according to the
present invention, in the division transmission control,
control is performed so that: the directional beams into
the respective directions are grouped into a plurality of
roups and the directional beams into the respective
directions are emitted by a division scheme selected from
the time division scheme, the frequency division scheme,
and the code division scheme or by a scheme of a combination

of two or more thereof for each of the groups.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a configuration diagram of the mobile

12



Each of the pilot synbol generators 12C, 12E, and 12G generates the pil ot
signal according to the corresponding 17 transm ssion nethod (a signal

wi th phase and anplitude known to the nobile station 20 which receives the
signal) . Each of the transm ssion parts 12D, 12F, and 12H nultiplies the
signal after the superposition with a weight coefficient according to each
of antenna patterns, and transmts the nultiplied signal. Since the phase
and anplitude of the pilot signal ,transmtted. are_kn to the nphile
st fon 0. ABTHERCRE LeRaP Y o3 s AR S GO L hol e AT | MY L T
propagation paths fromthe, base statjon 1Q.to the nobi]e statiqgn 20 by
measuri ng variatioﬁlﬁnn@nt§SOF1t%tp%5a§8n%ﬁau§ﬁﬁﬂppud%l%$r§$gﬁél§j&%tualIy
recei ved. The nobile station 20 pbecones able to conpensate for variations
i n propagati Gh2PaRASSOPRotFHREIEFer e PPEG TS GiTal $P 9k #hl Bk idwn tBRadP Shd

anpl i t ude, baieg.on the variation anounts thus estimated, and to restore
the transmitf&8-5PHnal s correctly. Since each o f the signal s transmtted
in the omi sector %rans 1 SSi on, fhg:fix%?uy.coqgrolled directional_ beam
transni ssion, and {he" ataptT velY 2T ot @G- &t i il S e ¢ ssi on
is affected iffe riatio i r i ths, (! is.necessary
to use the ﬁ%?%{lﬁ%ﬁé t\é'lger rbgasslp?o%gialrggo oegﬁgﬁ%e@%@g vseteﬁjaon%na‘ibsosuicton

net hods. Fortflgi ﬁmﬁle_ggggOrFicgangm?Qgpﬁnt.he configuration of multiplexing
the pilot channel's corrésponding to € respective transm ssi on net hods.

[ Transm ssi on Bea tt S, f a%aéﬁi by l\/@rocl I & 1 tiaon, and
Selection Criteri gfﬁheﬁ% p%ném@m on ?é%t"&plgﬁ Eat(r?lns ra(gl%“%%esfig)e&%gti onto
the nobile s j j legtLon  Gri i il 4 Gl el ow. °
g, 3A 38 Bai 30 chow (hE Pranenracton boam paierie Tomhe bace

station 10 tenihe; gOAL Y ecShaELONedSHNEBCENChAE 8BRS @¢hOIsnikaN$M ssi on of
Fig. 3A the base station 10 can transmt the signal to the entire sector,

the ommi sector transgi st rs =5 dA ARk BHeSIieRy FBEe tsuintsahls® ifor beam

si mul t aneous transm ssion of information. to all the nobile stations in the
sector. In thetfexednor aia bhsedsdateohi voathderd iranyitsisirmabelitFi g. 3B,
the base station 10 can transmt information to all the nobile stations in
t he sector, fseiadddtelwdse coh ttrdrel lorhiddestatri oradn $rilass tean simfi sdiipect i onal
beans are sinmultaneously emtted in all predetermned directions. If the
base station 10 suticesdi velay tebilesshoeling recekenall ebefintha seflbetiespecti ve
predeterm ned directions, it can also transmt the information to all the
mobi | e st ationsteénia htosctherreppdctdne teaporissdenapeshddshe use of the
directional beans enabl es reduction of transm ssion power. For a plurality
of nobile stationdibcatedsihddeqry EPHTRIiFectndridie pHéthasexdhdti on 10
can transmt the signal with |ow transm sshon power to those_npbile

stations by B#FHRF G BIdPF 3Rt S BOARFBRgE I YiedS IO BHELPL8HKal |y

closest to their locations. In the adaptively controlled directional beam
19 structure.

Fig. 5B is a diagram for explaining the multiplexing
method of pilot channels about the frequency division
multiplex structure.

Fig. 5C is a diagram for explaining the multiplexing
method of pilot channels about the code division multiplex
structure.

Fig. 6 is a diagram for explaining an example of time

nultiplexofpilotchannelsinthethree transmissionmethods
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transm ssion of Fig. 3C, wherever a target nobile station is located in the
sector, the base station 10 can perfectly direct the directional beam
toward the nobile station according to its location and it is always
feasible to performtransm ssion of the signal with [ow transm ssion power.
The transm ssion nethod selector 12B of Fig. 2 can select an efficient
transm ssion nmethod according to a type or the like of information to be
transmitted, for exanple, ' based on the selection criteria as shown in
Fig. 4. For efamblee omadceddialy toansrel selekt i shechiikedly stwwiranlelg. 4,
the omi sector transmssion (Fig. 3A) is selected in the case where the

i nformati on €6rpetipanasn beed | SHaFTrBIion t 0abd t thssmadaatiteelall the
mobil e stations in the sector, in_the case where a |ocation of a target
mobi | e st ati eAnEEohARAoAALe6ELIPRALhECEHS & TAREHE SSH@Isi gnal transmi ssion
rate is low (i.e., in the case of information transm ssion required for |ow
transmi ssi on power§19Thé fixedldiasman of Pededptettibgabnbexmmorlensfi ssion
(Fig. 3B) is selected in the case where _the information to be transmtted
i s informati 6ACEBEREYt MahskiRI®H (&Ff aPipedi f FRappkilse statilh hnes all the
nobile stations in the sector, in the case where |ocations of target nobile
stations areC¥®UEREFSkABWASERBPAF N the case where the signal transmi ssion
rate is high (i ._a . in the case of information transm ssion: required
for high transm ssith: pfovet )2 BRI e SHE 18415 i3 diy o fieILEd
di recti onal Zg r_.beam.transm ssi on.(Fig. SC% .S selected in.the case
wher e tho. i nif OFEHIE S0 e 19 BRURE(TEITSLS hh St h bR (4 2 S3Lon
methods by the frequency division multiplex structure and
the time division multiplex structure.

Fig. 9 is a diagram for explaining a second example
ofmultiplexing thepilot channels in the three transmission
methods by the frequency division multiplex structure and
the time division multiplex structure.

Fig. 10 is a diagram for explaining a third example
of multiplexing thepilot channels in the three transmission
methods by the frequency division multiplex structure and
the time division multiplex structure.

Fig. 11 is a diagram for explaining an example of code
multiplex of pilot channels in the three transmission
methods.

Fig. 12 is a diagram for explaining a first example
of multiplexing thepilot channels in the three transmission
methods by the code division multiplex structure and the

time division multiplex structure.

Fig. 13 is a diagram for explaining a second example
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transmtted to a specific nobile station in the sector, in the case where a
| ocation of a target nobile station is known, or in the case where the
signal transmssion rate is high (i . a. , in the case of information
transm ssion required for high transm ssion power). By conbining the .
features of these three transm ssion . nmethods, it becones feasible to
performefficient signal transm ssion according to the types or the |ike of

e . . S £ . bi | Cons. | h
sector . Tho SAdITI BrEHiCLHG CRARN S COREROHFad it BaB A FCont T | od

di ti | b t 1 i tQ.the. i { t 1 i I th
System to caPFy e PRe LFanSnEsSkOnS At HOBS. W tH rLUUBee Tt Aot S on
power. It is_not essential tq t, q%l tQﬁu%vae three transm ssi on net hods be

used as opti3ﬁ?? ﬁglFWSDOF“iﬁép ransmossi on met hods maybe sel ected

vhr Zl\eéﬂe|f%r“8k§?a39‘f8%¥‘$c¢%%n§Sngi%%gg? |, et hods

and executed as opLL ans, , ]I_Bg és%i%(s:qtf
according to uses, it becones feasible 0 perform

R L o e T A
ilot ch [ ' W I I Each
2 g S RS I A B e e o

correspondi ng; 40 B@%E?EEBVﬁu@%ﬁgﬁexf%ErBEE%EthannelS in the fixedly
S

controlled directional beamtransmssion or for pilot channels in the

adaptively control ped dig ecti enalyReashihensHsakaRp1e HEQ R R4 ty of,
pil ot channels correSponding to respective directions are needed in the

fixedly contgelhadndilecd t REdle HRAM NS S8 4% ol RESBoabAMYIH haye to be
mul ti pl exed. Since directional beans
to the types of channels to be transmitted.

Fig. 16 is a table showing an example of the assignment
pattern rules of Fig. 15.

Fig. 17 is diagrams showing an example of transmission
inwhichthedirectionalbeams intotherespectivedirections
are emitted while being changed over on a time basis, in
the fixedly controlled directional beam transmission.

Fig. l8isadiagramshowinganexampleof transmission
inwhichthedirectionalbeams intothe respectivedirections
are emittedwithuse of different frequencies in the fixedly
controlled directional beam transmission.

Fig. 1l9isadiagramshowinganexampleof transmission
inwhichthedirectionalbeams intothe respectivedirections
are emitted with use of different spreading codes in the
fixedly controlled directional beam transmission.

Fig.20isadiagramshowing anexampleof transmission

inwhichthedirectional beams intotherespectivedirections
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are directed to respective nobile stations in the adaptively controlled
directional beamtransm ssion, a plurality of pilot channels have to be
used corresponding to those beans and t hose channels have to be

mul ti pl exed. As nethods of multiplexing those channels, Fig. 5A, 5B and 5C
show a time nultiplex nmethod, a frequency multiplex nethod, and a code
multiplex method. In the tine nultiplex method shown in Fig. 5A the pil ot
channel s for _the yrespective . g SSi i yve_divi sion., The
frequency nu@f%bl%éﬁ%ﬁ#u% s€%§g§%%e§}8.%g%gagggaﬁiég%ﬁ%§ﬂ%?é;sy%?%n1of
transnissionefgdg%f%sgb%[ality of frequency carriers. The pilot channels
for the respective bearns ‘are assigned to the respective frequency carriers
for form ng %-% -@gﬁi %h%g%lﬁﬁggo aln RSAIRS -:fby enabl i ng

mul ti pl exi ng=55 Sh R the—eote—i-t3 pl ex method shown in
Fig. 5C, orthogona (W} t.0. the. pective..pil ot
channel s, thereby gnaggl ng mul |p?§§|%ﬁg.%%2_ %ﬁtea%r}vé%;f%fe é:ceo%qlfjgrgeﬁ%ti on

exanpl es mﬁlbeggwdgép%hgfgggqgogg R der, . Aby the pilot channe

mul ti pl exi ng métho respective transm ssion nethods. Fig. 6 shows

an exanpl e of f*cgﬁfﬂﬁ‘ﬁré’{i&ﬁg Ri# Obyophannebofmlihi BLexbad gg%@eﬂs dify the

respective transm ssion nethods and shows a case of tine tiplex of pilot

channel s in the,ce3REGHLY € ANFH-Ie LA Aartanrgn ssion, fixedly controlled
di rectional beamtransm ssion, and adaptively controlled ' directional beam

transm ssion. In thigssiRkeyridieadidiod oehayiale EommbRecamMbaeGiHen

transmission is transnitted during period T1 fromtime t1 by the omi sector
transm ssiony and themhieys sl Sral eapbergahs el 2t RanyHe tad fund he

omi sector transm ssion. Next, the pilot channel for the fixedly controlled
directional bgBAUHLMaASMISE] Wk idestordmsd Wield Hugsng perd od T2s fgrwd i me t2
by the fixedly controlled directional beamtransm ssion, and the other
channel s areihheieaflt ethé mansimd tedmbyitheibhxem yercantsmpt esle dlibraect | onal
beam transm ssion. Furthernore, the pilot channel for the adaptively
control |l ed dskettiponal, beainatr deswitsonennpbit pasbatiord @urdarfgeriirod T3
fromtinme t3 by the adaptively controlled directional beamtransm ssion,
and the ot hep thanseissape-rpeephtenrareanspecied by athe athapty wallip
controlled directional beamtransm ssion. In this makeup of Fig. 6, the

pi | ot channeksdiheghiorasgeed anterpa st dhl ¢t Hodh & e S5e SttrddoF tted in
a

10. Thebase station 10 comprises the transmission control

apparatus 12 of the configuration shown in Fig. 2. The
transmission control apparatus 12 is configured to transmit
multiplexedpilot channels for transmissionofpilot signals
in execution of the omnisector transmission, the fixedly
controlled directional beam transmission, and the
adaptively controlled directional beam transmission. The
pilotsignalshereinaresignals forestimatingthevariation
in phase and amplitude of signals during periods between
emission from a transmitter and reception at a receiver.

As shown in Fig. 2, the transmission control apparatus

12 comprises an information generator 12A for generating
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23 ti mewi se separated state, whereby the pilot channels can be prevented
frominterfering wwth each other. The three nultipl exi ng nmet hods shown in
Fig. 5A, 5B, and 5C can be applied to multiplexing of a plurality of pilot
channel s corresponding to the respective beans in the fixedly and
adaptively controlled directional beamtransm ssions. Fig. 7 shows an
exanpl e of a nmakeup of the pilot channel nultiplexing nmethods in the
respective transm ssion nmethods and shows a case of frequency multiplex of
pi | ot channeligformaid onespectiavet saneBeEEed’ t ransirpssindn s ibinx eme yhod
controlled directional, beamtransm ssion, and adaptively controlled
di rectional Is&€d®atioansaB SsinAelERitsnFek Edp s itssd aaxaaphedwieeel dindie pil ot
channel for the ommisector transmssion is transnmtted at frequency fl by
t he omi sect &© t PaRSAESEMSAST heeprF6toBhaRRélerdr t Aon| xeliey Eoreeol | ed
directional beamtransmssion is transmtted at frequency f2 by the fixedly
control | ed ditregsidsaliobeam t RahsAFSsi on, dapdrihedpi | otleghannel fointhe
adaptively controlled directional beamtransm ssion is transmtted at
frequency f3oByisRetagarionsmy-sedmy qilat dfyreel oganebasmct ratsasi on
This makeup of Fig. 7 is applicable to a systemof transm ssion using a
plurality of JEPE4EEARY & &iliody §1dRALtIRF SrEotRhapRbPs HHpRHel sBecti ve
transm ssi on nethods can be transmtted | a.grequencymjse separated state,
wher eby the BRIV IR Er%%?f“b%sjp%%’ﬁ%g&q YntFRALEFEBEFRE A 9NG4 t h each
ot her. Each of the ex reisions of ;?e f&gquencies fl, etc.. herein
i &re g S

can be consi d8r'8d R RPHFEGUBhEYAE Wnégegt?FeE%%%%§§§?b%B 1

col L ectivel v .aeludlnded PL a4 8la f1SAUSRSY 67N elgen IE Y o
fixedly-controlled-directional-beam-transmission pilot
symbol generator 12E for generating a pilot signal for the
fixedlycontrolleddirectional beamtransmission; a fixedly
controlled directional beam transmission part 12F for
transmitting a signal inwhichapilot signal for the fixedly
controlled directional beam transmission is superimposed
on information to be transmitted; an
adaptively-controlled-directicnal-beam~-transmission
pilot symbol generator 12G for generating a pilot signal
for the adaptively controlled directional beam
transmission; and an adaptively controlleddirectional beam
transmission part 12H for transmitting a signal in which
a pilot signal for the adaptively controlled directional

beam transmission 1is superimposed on information to be

transmitted.
Each of the pilot symbol generators 12C, 12E, and 12G

generates the pilot signal according to the corresponding
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shown in Fig. 5A, 5B and 5C can be applied to nultiplexing of a plurality
of pilot channels corresponding to the respective beans in the fixedly and
adaptively controlled . directional beamtransm ssions. Fig. 8 shows an-
exanpl e of a makeup of the pilot channel nultiplexing nethods in the -
respective transm ssion nmethods. In this makeup, the pilot channel for the
omni sector transmssion is transmtted at frequencies fl and f2 during
period Tl Tr%@fak' skl or3nd- A Dig (%}1521?% alﬁh‘?f{?ﬁga a3l é‘%{nﬁa“ %:%Eie&{r?onv%m tted

by the omi s€ ransim ssi on: el

control led dire . e r.-ansnvy S

ILequeP;:y f![ 8u€k|tl ngr%%!elr%eog%l%?logﬂbﬁ?ﬂng% fééflrr}?étsﬁ]l&ﬁg %]é(gﬁgganne#%g%re
ereafter e

transn155|on5an%%%§ar éﬁ%ég& % thlsl?B d?é’ggh %ngé ?gﬁé beam

transm ssi on I I I ec nal

bean1transn1sgggﬁhigkggpﬁﬁﬂg s érégg%ggtran¥ﬁ$¥%g§ﬂéﬁ&%g?%égﬁéié from

the tine t2, : e e t r .ﬁ%ﬁ e

adaptively co§?§6PPﬁ8 E?réeac?fﬂﬁgl A%te%{rrr?atl rgﬁsﬁéin&r{%@g [ g.q:sgytsi%v\s t he

exanpl e mherﬁh@tgpglgaagg sgion periods T3, T2 of the pilot channels for

the fixedly controlled anghadaptively controll ed directional beam

transm ssions are gguat, tAUt phhskS agbs anBasEublke oif0 8PV A S wher ei n
the transm ssion periods T3, T2 are different fromeach other. Fig. 9 shows

an exanpl e whesgshhetaul 41 ®@¥Wig toet RedsoD i d Be 2@MBinS20] Ofhd mAkSEMSSi On |
and in the fixedly controlled directional beamtransm ssion are

i nt er changedstutibnr2spestat De the dmkiewr ofvad it ®nd ikewirspaddtgonl0 shows
an exanpl e where the nultiplexing nethods in the omisector transm ssion
and in the agaphsvetom aid balslkeedtdilieational theamobt aasstssion &0 &y

i nterchanged, with respect to the nakeup of Fig. 8 . In the contents
descri bed wihbaFigsng Barbataom dyunte cswithehphasé hend iaegdl Ht wbntofol | ed
directional beamtransm ssion was nade at the sane tine t2 in the

transmi ssi onsughags taetuh ¥ by tiagrd vasbang hef mabt L eremt iorqieheicosiesbut the
transm ssion tinmes in the fixedly controlled directional beamtransm ssion
and in the adaptiteldpresmnsale E9rdVREEELoRAE bl atn AR admsid &% ke hio oot

al ways have to be equal, and may be shifted from each other. These makeups
enabl et he p.@bbeéwaﬁeﬁ@%e%oﬂ%%%ﬁdfvw (IR ShFes s BRRALHISS on

nmet hods to be nmultiplexed. In either of the makeup exanples, the three

mul ti pl exi ngb%%%aast%%ﬁlﬁﬁlﬁpgmosl,&t%@%aSﬁéméaﬁdb@%m r&dtege

nultlpIeX|ng a plura ot channels corresponding 26 to the
respective bER t?%“?%ét%?ﬁeﬁFg hﬁ ﬁaﬁﬁ?FgéVy control | ed directional beam

transmssions. Fidgg; 1L L3-AQ 2%2001 §n 91 s 3 TRISEYR Q4 £,DEn RLEQY sGRRARe!

transmission, the fixedly controlled directional beam
transmission, and the adaptively controlled directional
beam transmission is affected by different variations in
propagation paths, it is necessary to use the pilot signals
corresponding to the respective transmissionmethods. For
this reason, Fig. 2 shows the configuration of multiplexing
the pilot channels corresponding to the respective
transmission methods.

[Transmission Beam Patterns from Base Station to Mobile
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mul tiplexing nmethods in the respective transm ssion nmethods and shows a
case of code nmultiplex of the pilot channels in the respective omi sector
transm ssion, fixedly controlled directional beamtransm ssion, and
adaptively controlled directional beamtransm ssion. This nakeup is the.
exanpl e wherein the pilot channel for the omisector transmssion. is
transmtted with a spreading code cl by the omi sector transm ssion, the

pi | ot channeég%gggébg§gbﬁ§gh¥cggﬁhrQEH%grqggectional beam transm ssion with

a spreading rXxedlry controllTed directional bean

transm ssi on, and Lhe dilol, channebeLar o pe. adantisely qontralled oo

irectional beamtransmssion wth a sp?ea I'ng code Cc3 by € adaptively
trolled dj ' I, . i $Si.Qn. i E Fi

orthogonal coRcd hiatidde et Al IR, SRR oM EkEBLa i B 1y 1
i ntained i t ths,. ! ted f

"ot erferi ng SFERCach T B of i e E5E G vl A RS ST the

signals to bl gasibede SLOVhEANagstY ab ey SR f40P1 200 Jhe sane

frequency by three transm ssion net a e expreéssions of

the spreading; 6088 Che Ghn fho @ L. tNBISLIL IR, RS GONS! dof ¢ A%AS1 N0l €
spreadi ng 27 code, or as a spreading code group collectively including a
plurality ofsspreadi 1@ codeas-anldiei ¢ hiee Jnydd plrexick@ wethods sghews in Fig.
5A, 5B, and 5C can al so be applied to nmultiplexing of a plurality of pilot
channel s cor¢gspandiseathe ¢ en $SIREPELEN VS HeadB sk skhenfho@dkyiandle
adaptively controlled directional beamtransm ssions. Fig . 12 shows an
exanpl e of arsmkeupuDtahdeupi tohnshassebnnukt ipkexnagisat Redsaliln thike
respective transm ssion nmethods. In this makeup, the pilot channel for the
omni sect or trsHMENe SSt HPidss t1@anshet sedtduring the period T1 fromthe tine
t1l, and the other channels are thereafter transmtted by the ommi sector
transm ssion. The pil othehanmetedloyr t hentirwédey cahtredtisshal r eberonal beam
transm ssion is then transmtted with the spreading code cl during the
period T3 friomndrel$sien tdf, Fagd Bhe dbhaedrashaniet somarld cher 6ahhenit
transmtted by the fixedly controlled directional beamtransm ssion.
Concurrent | yinferrathien fixedlly denmodllled shiatdemsoda theagector, as

transm ssion, t hepil ot channel for the adaptively controlled directional
beam t r ansni 5&itde £3serh$kict PBAL AR EROE Her pieatst Wi cddedé 22dbEPRELt he
period T2 fromthe time t2, and the other channels qfe thereafter
transmitted B8Pt he2h8aFtF Ve HARESH I%@lHF?gcﬁpoﬁﬁt bRLAFEFSASAPESi on. In

Fig. 12, the transm ssion periaqds T3, T2 of . the pilot, channel.s f t he
fi gedl y contFor$ et a&é‘{;{:f‘@ E ko at qne&ibdwgccﬁ%‘é?f%%ﬁ'ﬁ gh?m’ ssi ons
are equal to,each 28 or as a readigg%code grou cgglecti&ely

d
i ncluding a %Jt%‘?%‘fji‘%%/a]og%g?‘&id| Ay obESs RS RS rmfne

ree nu?FlgﬁeX|ng met hods

shown in Fi %115%%15%}15 agq ga%%%.%@k?QaQﬁi@P%L% %{f%%m@yitoinplcg)glrﬁ.gtﬂza a

plurality of pi annel " correspondi ng he respective beans In the

fixedly and & gltéo %,%'ah%%%t &9'#@9 didient L9ral sbgam duans $8i1GRSanki 9. 12

shows an exa a makeup of the pilot channel multiplexing methods in
the respectimg t£38SHSSHRN ABLAOESond D bBES s ed heaPitOiogharnel for

the omi sector transmssion is transmtted during the period
transmission power. For a plurality of mobile stations
located in nearly close directions, the base station 10 can
transmit the signal with low transmission power to those
mobile stations by emitting a directional beam along a

direction directionally closest to their locations.

In the adaptively controlled directional beam
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Tl fromthe time t1, and the other channels are thereafter transmtted by
the ommi sector transm ssion. The pilot channel for the fixedly controlled
directional beamtransm ssion is then transnmtted with the spreadi ng code
cl during the period T3 fromthe tinme t2, and the other channels are
thereafter transmtted by the fixedly controlled directional beam
transm ssion. Concurrently with this fixedly controlled directional beam
transm ssion,the pilot channel for the adaptively controlled directional
beam t ransni $gieosniis sticansfi Fied 3G t whtdhre vspr eatianget adeb £ e diird nigort he
period T2 fromthe tinme t2, and the other channels are thereafter

transm tted By iheabeldpn ¢bkyseoier olthedbdbeetta izt feaantpearfamitsisi on. In
Fig. 12, the transm ssion periods T3, T2 of the pilot channels for the
fixedly cont dékked dﬁﬁaaﬁap@¢ﬁe¢¥abobEBmHHQWaﬂdeﬂheomab Bears ttatdmsmi ssi ons
are equal to each 28 otter, but it is also possible to set the

transm ssi onapeprddsgTd, ltl'ildcﬁtépérﬂnd‘1bWS@dmymf@aSlkFlg Lor@rdlvaws an
exanpl e where the nultiplexing methods in the ommisector transm ssion and
in the fixedtyassnissipadodi ltgét Bséaak lbedmht das FHresisov serien meereghanged,
with respect to the makeup of Fig. 12. Likew se, Fig. 14 shows an exanpl e
where the mul tipl eXhagtheRfodssianthetopdi sebe@FOF r bl o ST ign. @ndam t he
adaptively control |l ed directional beamtransm ssion are interchanged, with
respect to tRelAakeupesfi Fftgntltzranfrmf'rfel%ﬁlﬁéh@ eERF A bRd b ¢ frvPiegs. 12,

13, and 14, the chan e to the fixedl cogtrol |l ed directional beam
t ransmi ssi on"(?i/at'sl'1 deceaP It %’ﬁﬁ%t%?# & W et FRRe mi @ﬁ‘aﬂ@llﬁg t he

di recti onal Q Elﬁéhe i fferent stpreadl n odes bei -
Cherot oo hut DS, Pt g ERCH RS ERC e (T PR HE (o7 ok FEE i onal
bean transm SSI on.and in t g:apgh ey cant rnolc g ql:iir ec#1 vc3na| %ﬁ

transri ssi onS A0 ROT” aar%% eftralt Fo CEACK ToPhaPO VB fdd be
shifted fror’Q1 e%%het ﬁt%pl% hes luggloelpa(t%ll% ?ﬁo |SI gtSl%g%ngel S nged -

correspondi ng’ t £i ve ransm SSion -rie

ei ther of th %Dre%@gmng%t%&;nﬁ Lopauliighestng methods matwmt'n Fig.

5A, 5B and 5 can e apprli t|p exin
channel s Corﬁswe?gggﬁaettea% %s_qeeﬁé%ﬂaq%ta@lm% i K %o20d,

adaptively control Irectional beamtransm ssions. ove escrl bed
t he exanpl es; yhele LR fhuekeathe-2% on of a target moblle station is

unknown, or in the case where the signal transmission rate
is low (i.e., in the case of information transmission
required for low transmission power).

The fixedly controlleddirectional beam transmission
(Fig. 3B) 1s selected in the case where the information to
be transmittedis information tobe transmitted toaspecific
mobile station or to all the mobile stations in the sector,
in the case where locations of target mobile stations are
roughly known, or in the case where the signal transmission
rate is high (i.e., in the case of information transmission
required for high transmission power).

Furthermore, the adaptively controlled directional
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three types of transm ssion nethods of the omisector transm ssion, the
fixedly controlled directional beamtransm ssion, and the adaptively
controlled directional beamtransm ssion, with reference to Fig. 5A to Fig.
14, but multiplexing of pilot channels can be inplenented according to much
the sane ideas even in the case where there are arbitrary tw types of
transm ssion nmethods. [Assignnent Control of Channels to Respective

fransm ssi on Jhedenaaeatdilng (k9 qTypes of S O Ingaspiied] The
following will describe assignment control of c anné1s 0 e respective
transmi ssi on diet hods, ae60rdl Ngot ot ¥RES SR cphaNNel § 10 he dranspi tfed. Fig.
15 shows a manner of assigning channels to the respective transm ssion

met hods acconging ke ypes Qfsrgé?ﬁ%% ok 1Res L ANSHI {1 §he Q%gggr(?.nin

assignnment pattern rules to the respective transm ssion net in the

case where there eyhbeethi§821YPES 04 tta&elel%rm -!1®58§£beﬁag%ém

omni sector transmssion, the fixedly contrdlled directiona eam

transm ssiongrangd the adaptinety grntsiehad tdibnapt isanal bgam {5 ansgh ssion.
The channels herein are the follow ng six channels a common control channel

for transm ttiing.a LORKOkaSé@TAL ndeshh BEInftOfarikl 46 Amebilie rahatdons in
the sector; a shared control channel for transmtting individual contro

signal s dest higd teankaspedbrveowy)l.e stations an individual 30 contr ol
channel for individually transmtting individual control signals destined
for respective nobByesdslniongtha fomurenodaiie chanpek fandriiansimiti ng |
ir! formation destined for all the nob=le stations in the sector; a shared
dat a channel mkahotisanstri bétcagesnfexsilbak tofosntd o tiesdisred fiognal
respective nobile stations; and an individual data channel for individually
transm tti ngtradewideabni ndocontling dest ithed fypesespectthee hbbel eof
stations. The assignnent pattern rules herein car. be determned ir~

consi der at i oangprusésonf ishtnastnlseipe ofabshdrmationatestiof medeilof t he
transm ssi on nethods, and so on. For exanple, a signal destined for all the
hobi | e stati 663téanshdref thei sabpn-r anbine t ee@wiénn tof stheparfdmiadled to the
entire sector of the base station by the omisector transmssion. In the
case of a si§ABFTEELEANSRT opdaPEPERIYI GRIGUE Lacht féRecthenailgifakan be
transmitted with | ow transm ssion power if a directional beamis forned

toward the nbbfPEMSFALPBRA by the $YePy AR T PRI SR ThdiRSeam
transm ssion. Fig. 16 shows a anpl e_of .t he above assi g nt pattern
rules I t RESEREAY ST RAGE THE ERE™EBATBFEACORERDES CHarhdie i b onmon
dat a channel are ﬁgsigrned tgrthe omi sector transm ssion. The reason i s
that the chahn&f'8 2 %.gHSW S'destined for all the nobile stations and

thus the sinultar_epu r m SSi t i.sect tr 1S .
i nproves the transﬁ?s?ﬁ%nﬂgifi%?%%@§?¥*hg§§ arggqcog§?ol C annzkggﬁd shar ed

data channel 1 af 852585 TOAGHL Ibas 5O s 44 ¥8dh¥ncOUA LB HEf €¢hiQnal beam
transm ssion. The reason is tha t the channels are those sharedbyapl ural

ity of mobilerghahi98scrnd thbdsimdeasksbhecteda amesktcgbbiogiahs.
transm ssion with a directional beam being assigned to users existing in
nearly equal pdiskea@ldtare 13nNds { Bg Relf Bh e shiidRS Bnseé Bo ik hitkewding

transm ssion power. Furthernore, the individual control channel and

i ndi vidual dapausdannel e mwssiGRed dle tde prdafldny @lff iedrintolslietal

di rectional beamtransm ssion. Since these signals are conpletely those
destined forteasknbebide stdatimsl emaen effhi«itenin s diot mefthionsawdichect i onal
beam to each desired nobile station by adaptive control and transmt the
channel s wi thellowedransnssssstonppwerr.lt is noted that Fig. 16 is just an
exanpl e of the channel assignnent and the present enbodinent is not limted
t hereto. |~ thigpr ¢haliilnlterofngighdlileoanSmisseébhbyaspeci fic transm ssion
met hod out of the three transm ssion nethods is high, it is also possible,
for exanple, to erpheymalpiptessngf odl [ddatti nchaomel chanhbkspresehé ot her
transm ssi on nmet hods not used so often. Fig. 15 took the three types of
transm ssi onemeotiodsniindiihebsi desgpébedf behannel s i nto consideration, but
t hese canbe applied to cases of arbitrary types. [Changeover Control of
Directional Beans into Respective Directions in Fixedly Controlled
Directional Beam Transm ssion] 32
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A variety o~ exanples will be described bel ow about changeover control of
di rectional beansinto the respective directions in the fixedly controlled
directional beamtransm ssion. Fig. 17 shows an exanpl e where the
directional beanms into the respective directions are emtted while being.
changed over on time basis, in the fixedly controlled directional beam
transm ssion. Fig, 17 shows the case where there are a total of N
directional beans and shows a manner of successively changing the
directions of the &adct?onBiIbeads atBorBENPG oShOES procEF WP Isf @fitting
a directional beamat tinme t'_, thereafter emtting a beamin another
direction at Q9 R AN i iRt a BEFEEt | GRARNSEEM |59 B IROnghigther O
direction at tine t3, and so on. This prevents adjacent directional beans
from over | appiasye&itd itakB8ame / f % bPd 1§ | APRBRBAE tiHe thanshi%edbh with
reduced interference between beans, This exanple of Fig. 17 showed the
exanmpl e wher €& dilesct FHRRC b OPRAMPSREY e LAY ter 08n fo1t iprel Blsi s,
but it is also possible to increase transm ssion chances, by extending an
assi gned periCO@dPEELE ddanthtn adePFe¥el 8n cPRtwRildsda HithRserl B Indbgde
stations exist, or by.increasing the nungber qf tinmes the beamis assigned,
accor di ng t o Z3FESSEGi-on oft i 1% SLACRdALY: ngEhepkéﬁForc.harrin?Jss al so
possi ble to sel ect anaiem tt\%:‘i xedl \é controll ed,.directional d 1
beamswhi | eav&PEERGPOVETEp T EASPRETF s - EEF5ACRPr B8EEI BRE33Y 1R h%e
adaptively cantrall ed directiaonal. be Fi.g.. 1 hows an exanpl.e where
di recti onal %é‘g liyntCSnttﬁéﬁrlé%sd;)éic]ﬁevc??cﬂnraelctqeoaﬁﬂsSta aensemrﬁﬁleocp’w@ho%%e of
different fr hesS, i ' l. tyol ke [ '

transm ssi ongg%ﬁﬂ(sélgx%%{ﬁge{%gjnef b@ﬁaﬁélll%g%c{o gggggi %f%%gg%%g%%%%t em
using a plurali.ty: Al i i g. : %aa? re there
are a total %}re%%{i{ﬁgggr ;é?st,rlﬁ O%f%gﬁﬁé%log%\é\%n{t??nag etelv%elf

rectional beg%ﬁt%glﬂfgsai%cyiehgfleﬁggﬁl £requenckesn(fd-dNlrai i phieh the

assi gnment of the erent frequencies to the respective beans Takes it

feasible to avobd dalMad1d Maeld eheCasevero Msb V@I A@R PEnbBE vl drpet | onal
beans. This exanple of Fig. 18 showed the exanple where the directions of

the beams wep@dchapgedcevenelBR aafvieequeney asiiplduydd.it is also possible
toi ncrease transm ssion chances, by broadening an assigned frequency band

to a direction in nbhimdthdwes rfvber] tdfo lesdiince thbaki 6hsnhslbargsy . &A by

i ncreasing the nunber of tinmes the frequency band is assigned, according to
a distributi 6B aofd hobhloer statieonsliipltdremsebbdr .a fregseatgayddsigillde to
select and emt the fixedlycon_troll eddirectional beans whil ebei ng

separ at edf r omethedadapt bved ge vonittrigilleedneinedt i obralthigebme Fiug.tird eshows an
exanpl e where the directional beans into the respective directions are
emtted w t hmg§hogshdiwee gt Ehe - $By el Rglesgdanned s frer Ehradspesditicl | ed
directional beamtransm ssion. Fig. 19 shows the case where there are a
total of N dPPeBEi gHdt BEAAENeEndPR Fdfferddyision.  The frequency

multiplex method shown in Fig. 5B is applicable to a system
of transmission using a plurality of frequency carriers.
The pilot channels for the respective beams are assigned
totherespective frequencycarriers for formingandenitting
the directional beams, thereby enabling multiplexing by
frequency division. In the code multiplex method shown in
Fig. 5C, orthogonal code patterns are assigned to the

respective pilot channels, thereby enabling multiplexing.
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emtting the directional beans with use of V different spreadi ng codes
(cl-cN), in which the assignnent of the different spreading codes to the
respective beans nakes it feasible to avoid the nutual irterferer~ce even '
with overlap of the directional beans. This exanple of Fig. 19 showed the
exanpl e where the directions of beanms were differentiated frorc~ each other
with use of the different spreading codes, but it is also possible to

i ncrease transm ssion chances, by increasing the nunber of spreadi ng codes
assigned to a direédtvanieéty afii ain il raider esbnpobis|vel bl bei desci sbéadr ge,
according to a distribution of nobile stations in the sector. It is also
possi bl e to Selleet lmpdderansait thitep beahshehmnieng bt épdengngoneshods| e
bei ng separated fromthe adaptively controlled directional beam In these
exanpl es of the thexaglspecsivicoltirad sailisedoromethossm t ransni ssion, the

mut ual interference can al so be avoided by a conbination of the tine

di vi si on mul ti pl exFégr fcslupes anreanririeAdnakeis odic kbl ptedwannet ur e, or
t hecode division nultiplex structure, whereby the beans can be utilized
nore effici eREliPERgingmeaiings ah teRAIHIRE Ghefet rpRsnheséqadugfhods
directional beans into the respective_directions being emtted in the
fixedly cont ABAI TP recRP8raf HEETELRABKESS? Bl afeChaars lar &n the
prelimnarily grouped and emtted group by group. Fig. 20 shows the case
where there BRFPEETAVEOHN I G ect UMM PebeR | ALEPERY GaTecitbrrdand 35

Acconmoda co L RACRLGREL BSER F-RABLTS IR divib oD SRowraed g, 17
acconmodat es : i i g.
the f .divisi th how. in Fig.. 18 .and th divjisi .
g_efhg{jjg‘ﬁ;rgfﬁﬁﬁ%é.%Zig%é:%a%ﬁger%ﬁ%ms&“%’ LE ?Ba?“@i%agng?‘)%ﬁ% R )

i Vi si ; . . i .
each bean1by9§%%g§?038%n§P%|§ﬁ§§%§§$%%ntﬁf@%ﬂfﬁiléés2305§%¥§ﬁgﬁﬁggfon beam

by bea”‘“‘th8H£%$§g%EH¥Q%Tf?BBmﬁﬁﬁ&J@Pﬁghggféyﬁifﬁgﬁ?£%%%%E&ﬁ%%ﬂﬂnhand

i npl enents an e ien ransm ssion ne requency division and

code divi si op, gethodsyndt disadeasl & ke decraase dhe suhery of, firgquenci es
or the nunber of spreading codes necessary for correspondence to the
respective bganBse8pdrihiisndiismbeenied) ehbl gient LXARsEl salonyeet hod.
fixedly controlled directional beam transmission 1is
transnitted during periocd T2 from time t2 by the fixedly
controlled directional beam transmission, and the other
channels are thereafter transmitted by the fixedly
controlled directional beam transmission. Furthermore,
the pilot channel for the adaptively controlleddirectional
beam transmission is transmitted during period T3 from time
t3 by the adaptively controlled directional beam
transmission, and the other channels are thereafter
transmitted by the adaptively controlled directional beam
transmission.

In this makeup of Fig. 6, the pilot channels in the

respective transmission methods can be transmitted in a
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As descri bed above, the present invention successfully achieved the
efficient transm ssion by the appropriate transm ssion nethods according to
the types of information even in the application of the directional beam
transmssion. 36 \What is clained is: 1. A transm ssion

control apparatusfortransmtting information by radi o conmuni cation toward a
nobi |l e station | ocatedin a predeterm nedsector, the transm ssion control

t I f | ect t t hod
Aoeording o SREJpESoFERESF ARG Fracron P Rr BEY L ARG LR bR AT DRFnS

including two or nore of g sect or tra m ssjion of tra t ng the
| nformat Lon B8 kREveR el & S AR 1SS A e

transm ssion o nsmttin e infornatign to east fixe

direction pr@Pﬁﬁfﬂ ?FF?gd%?gpﬂgﬁeﬁnogﬂdl%dgb?iv%?y %%ht? it &% i onal
bean1transn155| f_ adaptjve contr n trans a.on. direction
accordi ng to? Ebﬁgttf%ﬁn JIf i%}fb%? ?rgba H]e"grsa?%ﬂﬁ%r%énfrféqtr AMERTEiShg neans
for transmtting_the inforpmati.on e _transm._ssi.on s se] ect ed.
D The transﬁosg?w%%%wo?oa%%%r% R LE N2 AT R MG 2

corpr =1 19 THhkbeL# §opAsL masdig%gragran&%@g sugh cantralign the

trar_sm ss~onh ormafion b Smt means tha

transmission is ca?c{ qsqg)tw%:gnne %‘pql lc?ransm%lﬁ OEOCrhe ﬂlg clh%hﬂ%la pi | ot

signal is nultlplex on ng a s gna t han the

pi ot signal ? %P%;(iﬁ %fso‘{hEHQtr"e%Jpﬁ%gc)F(i @%généﬁggggbﬁ@&emo@sa'mz

wherein the nu C ntr nmeans nultip e pil ot channel by

at | east one;fulddplex égg@cawfréeu@ﬁqudr@mﬁeila@pqllwt%aanmhgl pl ex
structure, a frequency division nultiplexstructure, and a code division

nul tiplex stipctee. Aesgberivansshsssenteent cehnappakabus ageedigg to
Claiml1, further conprising assignnent control neans for perform ng such

control in thentransed SEidctof od AP B0 orRinsai 34 drje andaagebtt iag ymeans
that transmssion is carried out while a plurality of channels determ ned
accordi ng t océmeramlnedrdiofedtargetl vebm ershamisnsoand Tpesmakeup is
the example wherein the pilot channel for the omnisector
transmissionis transmittedat frequencyflbytheomnisector
transmission, the pilot channel for the fixedly controlled
directional beam transmission is transmitted at frequency
f2 by the fixedly controlled directional beam transmission,
and the pilot channel for the adaptively controlled
directional beam transmission is transmitted at frequency
f3 by the adaptively controlled directional beam
transmission.
This makeup of Fig. 7 is applicable to a system of
transmission using a plurality of frequency carriers and
the pilot channels in the respective transmission methods

can be transmitted in a frequencywise separated state,

whereby the pilot channels canbe prevented from interfering
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of the ir_formation to be transmtted are assigned to the two or nore
transm ssion nmethods as the options. 5. The transm ssion control apparatus
according to Claim4, wherein the plurality of charnels are: a conmobn
control channel for transmitting a control signal destined for all nobile
stations in the sector; a shared control channel for transmtting

i ndi vidual control signals destined for respective nobile stations; an

i ndi vi dual co ol _channel for individually transmtting individual control
signal s destﬁﬁé& 61 rgggggfive nobil e stations; a conngn dat a channel for

Shar e dat a_channel FBr OF 1 SNEnEELF G ERATVDAUARE AT BFVELEOR GBSt i 320 fof
ti il ' , i-0di: v | h |, f i.ndi vi dual |
55 Lranem COrgCE A OT B KEPRRCT o Hie P nba T SEr Bep ATV Hobi 16

stations. 6. o-lr-hfs tar QEHLEEEE}” L%lrcoéllaéjs 'rxg%,l'“%ér %ﬁ%&qlngg%t})ghquiﬁ%i

further conprising glVlSlon c%%? ean orm n contr t hat

when the tragsmdlig.mans, Lransm ¢ splbe hatar L0 La aPlualidy o

nobi | e stations by irectional beans into a-plurality

divections Tanhe (hxedl v saontsolhacdidaetonab: beamd ransasl.amg he

directional beans 1nto the respective directio are emtte Vi si on

scherre sel eched f oM & 1iv1p gevbion Sabafe1d LoeaUERGHadhYl SO Rehene,

and a code division schene. he transm ssion control apparatus according

to Gaim6, waepeiRitBepaing sirorneont kel feans RedOf Vi1 UG et that:
the directional beans into the respective directions
directional beam transmissions.

Fig. 8 shows an example of amakeup of thepilot channel
multiplexing methods in the respective transmission
methods. In this makeup, the pilot channel for the
omnisector transmission is transmitted at frequencies f1l
and £2 during period Tl from time tl1, and the other channels
are thereafter transmitted by the omnisector transmission.
The pilot channel for the fixedly controlled directional
beam transmission is then transmitted at the frequency fl
during period T3 from time t2, and the other channels are
thereafter transmitted by the fixedly controlled
directional beam transmission. Concurrently with this
fixedlycontrolleddirectional beamtransmission, thepilot
channel for the adaptively controlled directional beam
transmissionisatthe frequency f2 transmittedduringperiod
T2 from the time t2, and the other channels are thereafter

transmitted by the adaptively controlled directional beam

transmission.
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are grouped into a pl urality of groups and the directional beans into the
respective directions are emtted by a division schene selected fromthe
time division schenme, the frequency division schenme, and the code division
schenme or by a schene of a conbination of two or nore thereof for each of
the groups. 8. A transm ssior_ control nethod for transmitting information
by radi o comunication toward a nobile station |ocatedin a

pred2t er mi nedsector, thetransm ssion control nethod conprising: 39 a

sel ecting step of $élkecti wcast rtdyes fxEsidre mtdiriimcdor dirapsmisasigpe of
the informati on to be transmtted, fromoptions including two or nore out
of omi sect obetri@dsn i ofZofo &t ree nidplig alnnador fari dliet ofikedbnitire
sector, fixedly controlled directional beamtransnm ssion of transmtting

t he i nf or mat contirelatd caind edeprtilved Ydi ¢wttFohl ¢d ebilmeeiiiong ldevermi ned,
and adaptively controlled directional beamtransm ssion of adaptively
control | i ng &reprgrdmisdonenaderedtabn badcdEdi ngtleabesatbde bP erbeyet

nobi l e station; and a transmtting step of transmtting the information by
the transni sdi GrkftthodheRE3Nsdhect BRI THEORT é’r%rhoé oh3 corér AL %ret hod
according to Claim8, wherein control is perforned in the transm ssion of
t he i nf or mat Pk IRk ehfe IEPENSHE: o4 SSt-ep so that transmission is carried

out while a pilot channel for transm’iti?l% a‘{)ilot si.gnal |is mJItiO;l)I exed
on a channel for tFafsm FEPHE 2R SFYMRLe BERER tIRRULREPPRROIPIDFFPADS 10. The

transm ssion,control pethod accordi,ng.to A aim9, wherein the pilot, channgel

S it pl exd I SR EECEOD e A SR She iy i T LEP ALY SE B Y | o

di vi si on mul ti.ﬁleex.strﬁcture %[freqnuency di vision multiplex,structure, and
c

a code divi sPd ﬁEfLPPS exb%“_'t“?u giidy lff.”fhe%?an%ﬁ?é?% n%%ﬂtrd’Tl bt hod
accordi ng torgss:ehg\:?ﬁcé"‘@—r% Sk C%“o@lb"i'gs: %erzﬁggg\gblsg, the, transm sl on _Of

the i nformation ansm ng step so transmssion 1s

carried out %iéx%({wg%i%%ﬁ@@g&g‘e@g&g&ﬁmq AL YNG4 f he

nunber of target e stations an e information to be

trar_smttediargsAsss9RRdAQ itri‘%h%"‘é’cli%tm?éfyté@r&?f@Pﬁé&@i@dﬂ%ﬂs t he

options. 12. The transm ssion control nethod according to Caim1ll, wherein

the pluralityc.gf ebanogkssakhe: a2eCORNREChGRAREWO! WGhaNRRsRit tARKHE tting a
control signal destined for all nobile stations in the sector; a shared

control chanpgkefiprot rrangmist.t i ng dHWlicentiealt sCaBkEel bsldonats mhegs j rsd for
respective nobile stations an individual control channel for individually
transm tting9j nividyath€entineh sognal sidesliynashinsllespactdare ozl | e
stations a conmmon data channel for transmtting information destined for
al | nobil e sbadmonsansniibe isectwars maddhasedtiat saatranmiohe f 02 tthad@ tti ng
i ndi vidual information destined for respective nobile stations and an

i ndi vi dual datranshaaagbnf oisingdi Viheludiikgctional beams of different

frequencies, but the transmission times in the fixedly
controlled directional beam transmission and in the
adaptively controlled directional beam transmission do not
always have to be equal, and may be shifted from each other.

Thesemakeups enable thepilot channels corresponding
to the respective transmission methods to be multiplexed.
In either of the makeup examples, the three multiplexing
methods shown in Fig. 5A, 5B and 5C can be applied to

multiplexing of apluralityof pilot channels corresponding
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transmtting ,individual information destined for respective nobile
stations. 13. The transm ssion control nethod according to Claim8, wherein
when the information is transmtted to a plurality of nobile stations by
emtting directional beans into a plurality of directions in the fixedly.
controlled directional beamtranst~ission in the transmtting step,
division transm ssion control is perforrred so that the 41 di recti onal

beans into the res ectlve di rections are a divi sion scheme

sel ected frof att %I?R/?%?b%e %ﬁ@ﬁé lélf? %hé?géﬁ’waﬁdonaé%%ef%nd a
code divi sion s¢ 4811 tra m55| n control thod according to
d aim 13, WnEPél et l&e\? é’loélr“il control is

performed so that: the lsll rectional i nt the pect irectjons are
grouped into a pl uFégl ty- of ?ﬁ@ﬁ‘ﬁéﬁpgﬁdn? él«?t‘? e plh@ﬁn& t he
respective di rig s are e(:pbo 3%6“ di vi 511_ on Echerre sel.ecte m t he
time divisioff" X1pgdne cijffeh% LA Ot 5L ERBDSERASERE R vi si on
schenme or by_a nme of a co |na i Qn Pglzgi/\ox I - nor e tl&ereof for leach of

the groups. 3¢ SQ@'%@A?%S‘“AO code mu ot chann

Ayt 2 AR KRGOE R Ao, R KA A A e AS KR A A 4
XWE l/ql gb] X] cafrclafcc%]l%g] dl]fec%T aca]be?néaﬁ calcalca ca‘] cari%éa]daﬁt aﬁeléi cal ca] C

a]Ca]Ca]Ca]C@bﬁ@LSngaqiffé&Efﬂﬂéﬂ(Bﬁ%th§aﬁsmission. This makeup is

the example wherein the pilot channel for the omnisector
transmission is transmitted with a spreading code ¢l by the
omnisector transmission, the pilot channel for the fixedly
controlled directional beam transmission with a spreading
code c¢2 by the <£fixedly controlled directional beam
transmission, and the pilot channel for the adaptively
controlled directional beam transmission with a spreading
code ¢33 by the adaptively controlled directional beam
transmission.

In this makeup of Fig. 11, orthogonal codes are used
as the spreading codes. If the orthogonality is maintained
in propagation paths, the pilot channels can be prevented
from interfering with each other. Use of the code division
method permits the signals tobe transmitted simuitaneously
at the same time and at the same frequency by these three
transmission methods.

Fach of the expressions of the spreading codes cl,

c2, ¢3, etc. herein may be considered as a single spreading
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pilot channels for the fixedly controlled and adaptively

controlleddirectional beam transmissions are equal to each
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10(L<s10% & &) pydrd0% & 6¥- $c4EREIALYCHOME .() THe three multiplexing
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methods shown in Fig. 5A, 5B, and 5C can also be applied

to multiplexing of a plurality of pilot channels
corresponding to the respective beams in the fixedly and
adaptively controlled directional beam transmissions.

Fig. 12 shows anexampleofamakeupof thepilot channel
multiplexing methods 1in the respective transmission
methods. In this makeup, the pilot channel for the
omnisector transmission is transmitted during the period
Tl from the time tl, and the other channels are thereafter
transmitted by the omnisector transmission. The pilot
channel for the fixedly controlled directional beam
transmission is then transmitted with the spreading code
clduringtheperiodT3 fromthetimet2, andtheotherchannels
are thereafter transmitted by the fixedly controlled
directional beam transmission. Concurrently with this
fixedlycontrolleddirectionalbeamtransmission,thepilot
channel for the adaptively controlled directiocnal beam
transmissionis transmittedwiththespreadingcodec2during
the period T2 from the time t2, and the other channels are
thereafter transmitted by the adaptively controlled
directional beam transmission.

In Fig. 12, the transmission periods T3, T2 of the
pilot channels for the fixedly controlled and adaptively

controlled directional beam transmissions are equal to each
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. 13shows an example where the multj.nlex1 ngmethods

inthe omnisector transmission andin the fixedly controlled
- directional beam transmission are interchanged, with
respect to the makeup of Fig. 12. Likewise, Fig. 14 shows
an example where themultiplexing methods in the omnisector
transmission and in the adaptively controlled directional
beam transmission are interchanged, with respect to the
makeup of Fig. 12. In the contents described with Figs.
12, 13, and 14, the change to the fixedly controlled
directional beam transmission was made at the same time t2
in the transmission using the directional beams with the
different spreading codes being assigned thereto, but the
transmission times in the fixedly controlled directional
beam transmission and in the adaptively controlled
directional beam transmission do not always have to be equal
to each other, and may be shifted from each other.
Thesemakeups enable thepilot channels corresponding
to the respective transmission methods to be multiplexed.
In either of the makeup examples, the three multiplexing
methods shown in Fig. 54, 5B and 5C can be applied to
multiplexingof apluralityof pilot channels corresponding
to the respective beams in the fixedly and adaptively
controlled directional beam transmissions.

The above described the examples where there were the
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are arbitrary twoc types of transmission methods.
[Assignment Control of Channels to Respective
Transmission Methods according to Types of Channels to be
Transmitted]
The following will describe assignment control of
channels to the respective transmission methods according
to types of channels to be transmitted. Fig. 15 shows a
manner of assigning channels to the respective transmission
methods according to types of channels to be transmitted,
based on assignment pattern rules to the respective
transmission methods, in the case where there are the three
types of transmission methods of the omnisector
transmission, the fixedly controlled directional beam
transmission, and the adaptively controlled directional
beam transmission.
The channels herein are the following six channels:
a common control channel for transmitting a control signal
destined for all the mobile stations in the sector; a shared

control channel for transmitting individual control signals

destined for respective mobile stations; an individual
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for all the mobile stations in the sector; a shared data
channel for transmitting individual information destined
for respective mobile stations; and an individual data
channel for individually transmitting indivicdual
information destined for respective mobile stations.

The assignment pattern rules herein can be determined
inconsiderationofusesof channels tobe transmitted, rates
of use of the transmissionmethods, and soon. For example,

a signal destined for all the mobile stations can be
efficiently transmittedwhen it is transmitted to the entire
sector of the base station by the omnisector transmission.
Inthecaseofasignaldestinedforaspecificmobilestation,
the signal can be transmitted with low transmission power
if a directional beam is formed toward the mobile station
by the adaptively controlleddirectional beamtransmission.

Fig. 16 shows an example of the above assignment
patternrules. IntheexampleofFig. 16, the common control
channel and common data channel are assigned to the
omnisector transmission. The reason is that the channels
are signals destined for all the mobile stations and thus
the simultaneous transmission by the omnisector

transmission improves the transmission efficiency. The

shared control channel and shared data channel are assigned
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ofmobilestationsand:jz1sfea51olet01mplenenteff1c1ent
transmissionwithadirectional beambeingassigned tousers
existing in nearly equal directions and to perform the
transmissionwithlowtransmissionpower. Furthermore, the
individual control channel and individual data channel are
assigned to the adaptively controlled directional beam
transmission. Since these signals are completely those
destined for each mobile station, an efficient way is to
form a directional beam to each desired mobile station by
adaptive control and transmit the channels with low
transmission power. It is noted that Fig. 16 is just an
example of the channel assignment and the present embodiment
is not limited thereto.

Iftheprobabilityofsignal transmissionbyaspecific
transmission method out of the three transmission methods
ishigh, it isalsopossible, for example, toemployaprocess
ofallocatingsomechannels totheother transmissionmethods
not used so often. Fig. 15 took the three types of
transmission methods and the six types of channels into
consideration, but thesecanbe appliedtocasesof arbitrary
types.

(Changeover Control of Directional Beams into Respective

Directions in Fixedly Controlled Directional Beamnm

Transmission]
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directions in the fixedly controlled directional bean
transmission.

Fig. 17 shows an example where the directional beanms
into the respective directions are emitted while being
changed over on time basis, in the fixedly controlled
directional beamtransmission. Fig. 17 shows the casewhere
there are a total of N directional beams and shows a manner
of successively changing the directions of the directicnal
beams according to the procedure of emitting a directional
beam at time t.1, thereafter emitting a beam in another
direction at time t2, emitting a directional beam in still
another direction at time t3, and so on. This prevents
adjacent directional beams from overlapping and makes it
feasible to implement the transmission with reduced
interference between beams.

This example of Fig. 17 showed the example where the
directions of beams were changed over on a time basis, but
it is also possible to increase transmission chances, by
extending an assigned period to a beam in a direction in
which a number of mobile stations exist, or by increasing
the number of times the beam is assigned, according to a
distribution of mobile stations in the sector. It is also

possible to select and emit fixedly controlled directional

beamswhile avoidingoverlapwiththetransmissiondirection
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Fig. 18 shows an example where directional beams into
the respective directions are emitted with use of different
frequencies, in the fixedly controlled directional beam
transmission. This example can be applied to a radio
transmissionsystemusingapluralityof frequencycarriers.
Fig. 18 shows the case where thereareatotal of Ndirectional
beams, and a manner of emitting the directional beams with
use of N different frequencies (f1-£fN), in which the
assignment of the different frequencies to the respective
beams makes it feasible to avoid mutual interference even
with overlap of the directional beams. This example of Fig.
18 showed the example where the directions of the beams were
changed over on a frequency basis, but it is also possible
to increase transmission chances, bybroadening an assigned
frequency band to a direction in which the number of mobile
stations is large, or by increasing the number of times the
frequency band is assigned, according to a distribution of
mobile stations in the sector. Itisalsopossibletoselect
andemit the fixedlycontrolleddirectional beamswhilebeing
separated from the adaptively controlled directional beam.
Fig. 19 shows an example where the directional beams

into the respective directions are emitted with use of
different spreading codes, in the fixedly controlled

directional beamtransmission. Fig. 19 shows the casewhere

there are a total of N directional beams, and a manner of
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spreading codes (cl-cN), in which the assignment of the
different spreading codes to the respective beams makes it
feasible to avoid the mutual interference even with overlap
of the directional beams. This example of Fig. 19 showed
theexamplewherethedirectionsofbeamsweredifferentiated
from each other with use of the different spreading codes,
but it is also possible to increase transmission chances,
by increasing the number of spreading codes assigned to a
direction in which the number of mobile stations is large,
accordingtoadistributionofmobile stations in the sector.
It is also possible to select and transmit the beams of the
spreading codes while being separated from the adaptively
controlled directional beam. In these examples of the
fixedly controlled directional beam transmission, the
mutual interference can also be avoided by a combination
of the time division multiplex structure, the frequency
divisionmultiplex structure, orthecodedivisionmultiplex
structure, whereby the beams can be utilized more
efficiently.

Fig. 20 shows an example where, 1in the case of
directional beams into the respective directions being
emitted in the fixedly controlled directional beam
transmission, the beams are preliminarily grouped and

emitted group by group. Fig. 20 shows the case where there

exist a total of directional beams in eight directions and
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group accommodates two beams. Each of the time division
method shown in Fig. 17, the frequency divisionmethod shown
in Fig. 18, and the code division method shown in Fig. 19
can be applied to the four groups.
The time division method among the above methods
increases transmission chances of eachbeamby the grouping,
in comparison with the case of transmission beam by beam
without grouping, thus shortens intervals of transmission,
and implements an efficient transmission method.
In the frequency division and code division methods,
it is feasible to decrease the number of frequencies or the
number of spreading codes necessary for correspondence to
the respective beams, and thus to implement an efficient
transmission method.
As described abbve, the present invention
successfully achieved the efficient transmission by the

appropriate transmission methods according to the types of

information even in the application of the directional beam

transmission.
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1. Atransmissioncontrol apparatus fortransmitting
information by radio communication toward a mobile station
located in a predetermined sector, the transmission control
apparatus comprising:

selecting means for selecting a transmission method
according to a type of the information to be transmitted,
from options including two or more out of omnisector
transmission of transmitting the information to the entire
sector, fixedly controlled directional beam transmission
of transmitting the information to at least one fixed
direction preliminarily determined, and adaptively
controlled directional beam transmission of adaptively
controllingatransmissiondirectionaccordingtoalocation
of a target mobile station; and

transmitting means for transmitting the information
by the transmission method thus selected.

2. The transmission control apparatus according to
Claim 1, further comprising multiplex control means for
performing such control in the transmission of the
information by the transmitting means that transmission is
carried out while a pilot channel for transmitting a pilot
signal ismultiplexed on a channel for transmitting a signal
other than the pilot signal.

3. The transmission control apparatus according to

Claim 2, wherein the multiplex control means multiplexes
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frequency divisionmultiplex structure, and a code division
multiplex structure.

4. The transmission control apparatus according to
Claim 1, further comprising assignment control means for
performing such contrel in the transmission of the
information by the transmitting means that transmission is
carried out while a plurality of channels determined
according to the number of target mobile stations and types
of the information to be transmitted are assigned to the
two or more transmission methods as the options.

5. The transmission control apparatus according to
Claim 4, wherein the plurality of channels are:

a common control channel for transmitting a control
signal destined for all mobile stations in the sector:

a shared control channel for transmitting individual
control signals destined for respective mobile stations;

an individual control channel for individually
transmitting individual control signals destined for
respective mobile stations:

a common data channel for transmitting information
destined for all mobile stations in the sector;

a shared data channel for transmitting individual

information destined for respective mobile stations; and

an individual data channel for individually
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performing such control that when the transmitting means
transmits the information to a plurality of mobile stations
byemittingdirectional beams intoapluralityofdirections
in the fixedly controlled directional beam transmission,
the directional beams into the respective directions are
emitted by a division scheme selected from a time division
scheme, a frequency division scheme, and a code division
scheme.

7. The transmission control apparatus according to
Claim 6, wherein the division control means performs such
control that:

the directional beams into the respective directions
are grouped into a plurality of groups and the directional
beams into the respective directions are emitted by a
division scheme selected from the time division scheme, the
frequency division scheme, and the code division scheme or
by a schene of a combination of two or more thereof for each
of the groups.

8. A transmission control method for transmitting
information by radio communication toward a mobile station

located in a predetermined sector, the transmission control

method comprising:
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of transmitting the information to at least one fixed
directicn preliminarily determined, and adaptively
controlled directional beam transmission of adaptively
controllingatransmissiondirectionaccordingtoalocation
of a target mobile station; and

a transmitting step of transmitting the information
by the transmission method thus selected.

9. The transmission control method according to
Claim 8, wherein control is performed in the transmission
of the information in the transmitting step so that
transmission is carried out while a pilot channel for
transmitting a pilot signal is multiplexed on a channel for
transmitting a signal other than the pilot signal.

10. The transmission control method according to
Claim 9, wherein the pilot channel ismultiplexedbyat least
one multiplex structure selected from a time division
nmultiplex structure, a frequency division mnultiplex
structure, and a code division multiplex structure.

11. The transmission control method according to
Claim 8, wherein control is performed in the transmission

of the information in the transmitting step so that
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transmission is carried out while a plurality of channels
determined according to the number of target mobile stations
and types of the information to be transmitted are assigned
to the two ¢r more transmission methods as the options.
12, The transmission control method according to
Claim 11, wherein the plurality of channels are:
a common control channel for transmitting a control
signal destined for all mobile stations in the sector;
a shared control channel for transmitting individual
control signals destined for respective mobile stations;
an individual control channel for individually
transmitting individual control signals destined for

respective mobile stations;

a common data channel for transmitting information
destined for all mobile stations in the sector;

a shared data channel for transmitting individual
information destined for respective mobile stations; and

an 1individual data channel for individually
transmitting individual information destined for
respective mobile stations.

13. The transmission control method according to
Claim 8, wherein when the information is transmitted to a
plurality of mobile stations by emitting directional beams
into a plurality of directions in the fixedly controlled
directional beam transmission in the transmitting step,

division transmission control 1is performed so that the



directionalbeams into therespectivedirectionsareemitted
by a division scheme selected from a time division scheme,
a frequency division scheme, and a code division scheme.

14. The transmission control method according to
Claim 13, wherein in the division transmission control,
control is performed so that:

the directional beams into the respective directions
are grouped into a plurality of groups and the directional
beams into the respective directions are emitted by a
division scheme selected from the time division scheme, the
frequency division scheme, and the code division scheme or
by a scheme of a combination of two or more thereof for each

of the groups.
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