20 July 2006 DESCRI PTI ON BASE STATI ON AND MOBI LE COVMUNI CA‘Eb?\laéé?gEM
UTI LI ZI NG THE SAME 5 Technical Field The present invention Pt to a
base station and a nobile conmunication systemusing the sane, and
particularly, relates to a COMA 10 (Code Division Multiple Access)
comuni cation nethod for performng a site selection diversity control

during soft-handover that the bagegééﬁijgﬂg)lﬁavi ng antennas correspondi ng
to a plurality of sectors, respeCtively, a nmobile termnal perform

comuni cation through nore than one sector. 15 Background Art According to
a CDMVA radio transm ssion nethod, in a cellular nmethod dividing a service

area into a pl upalSe 3TATION ARDAIORLEAOOMMURICATIORIGYSPEME  the center
of each cell, transm ssion is perforned by dividing one cell into plural

areas referred to as a sector LANHIZANGITEE®QARIE ant enna for each sector.
Upon 20 perform ng so-called soft-handover that the nobile term nal

per borns communi cation through nore than one sector concurrently with the
base station (strictly, softer-handover is distinguished fromthe

sof t - handover perform ng simnultaneous conmuni cation through the plural

cells, h er,..d.hey are not particularly distinguished fromeach other in
this spegp?'i%/@‘é?li%?@, the base station 25 spreads the sane synbol data

 si mul taneous! ypaiki ol iRl reREEAEh S8 Hlfon A AAHLER, t hem f rom t he

plural antennas to each sector. I NCreases amount of interference
bet ween tomARMicHtiAYEIEAVsing thebsiihe SAT PArtiCARar, fthies toadDda a resul t,

the nunber of users admtted 1n a sector Is reduCed. By performng a site
select i ofCatle/Bivisiory Mhdtipde AcmessptoriBiibicatiSntmethotl for performing a site
- selection diversity control during soft-handover that the base station having
antennas corresponding to a plurality of sectors, respectively, and a mobile

terminal perform communication through more than one sector.

15 Background Art
According to a CDMA radio transmission method, in a cellular method

dividing a service area into a plurality of cells and arranging a base station at
the center of each cell, fransmission is performed by dividing one cell into plural
areas referred to as a sector and arranging an antenna for each sector. Upon

20  performing so-called soft-handover that the mobile terminal performs
communication through more than one sector concurrently with the base station
(strictly, softer-handover is distinguished from the soft-handover performing
simultaneous communication through the plural cells, however, they are not
particularly distinguished from each other in this specification), the base station

25 _é,preads the same symbo! data simultaneously with different spréad codes and
transmits them from the plural antennas to each sector. This increases the
amount of interference between transmission signals in each sector (oré cell)
and as a result, the number of users admitted in a sector is reduced.

By performing a site selection diversity power control (SSDT: Site
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~ant enna

20 July 2006 Selection Diversity Transmt Power Control) U%H ltr}ﬁ '
sof t-handover, it is possible to suppress the increase of &Y Pgrference
occurred due to transm ssion of the sane data to the plural sectors (or
cells). In addition, by the SSDT, a high-speed site selection can be
performed wi thout increasing the load 5 of the network due to the site

selectio ontral. vi network. In_ the SSDT, the _output states of the
pl ural a%eti‘?fﬂ% ey, bransgyiwverirentieh Hpap dhe pafkbandosy. ti%at it s

e R USRS R AR B SR o v a1
or der toRAEHELSA BEHY %éﬂ%‘fé’t&%ﬁeeplﬁgéfl%t‘éhféo?és‘gorr’eééegg)ﬁ NG4St g%g]ftﬂé the 10

SSDT to change_t_e transm ssion state I'nuni sl ot or

. synbol . ISSBH hightspddd siteopsiealidrPBan be RpRIHoAMEE Wvifriut m@agﬁ? Bhelfodld spread
processing parts at a transm ssion part. Accordingly, it is Teared that the

pr oéessi nfthesnelwlaaly ddedodhe sité seleetise cohtrohda mumdtanriaf lnpthec®SBiTnthecal | s and

-a generation rate of the handover. 15 As an exanple of the configuration

of a traRYAY stalas optheapluptl sedernasiransmittingthe samerdataars ehangeseset ati on

in a conyenti.onal CDVA nethod, the.  configuration that the nunber of the

i_{'%aqeﬁfﬁé@cre%swam"ﬁﬂgw&er the WRsiSsONstatecl 4 sPeRder 1, the

bart 1. GoRERddiRg Kegar AldihaRAl] Pl S 3 ePs 20 Sato ac.
and antennas fiasidfer4s ge%ﬂﬁ‘n?l@%ﬁ%-gﬁéég Sitd SelbBfidh s FERYs GFZ%a ‘o 203c

separating part 201, CPU 2 spread processing part groups

andoaddi SSVH 16 eliiyethadralishivsibh sa8afite 3Pfadef itusits 8RsloP6oCessi ng part
group 203a has a plurality of spread processing parts having the sane

~confi gursymbok larediditanm, dsip operatipr is pesforsmedd6r aach ebplursimpeaad pr ocessi ng
part is made of a spread processing circuit 205a. In addition, the spread
processi a@Cﬁaﬁmgg}%&pat@tzﬁnwwma@ praetgingly, ibis fepraskidnat ivcessi ng parts
havi ng tBn%cse%Qi%g‘ié’ Hgia%%&%ldeotgﬁngr%%sg%rf rtheé5 Rﬁ%%ie?%f E)Pocléssg{nsé calls and a
generation rate of the handover.
15 As an example of the configuration of a transmission spread processing
part in a communication base station in a conventional CDMA rhethod, the
configuration that the number of the antenna is three is shown in FIG. 1. With
reference to FIG. 1, the transmission spread processing part is configured by an
| encode processing part 1, a spread part 2, radio transmission processing parts
- 20  3ato 3c, and antennas 4a to 4¢c. The spread part 2 is configured by a data
| separating part 201, a CPU 202, spread processing part groups 203a to 203c,
and additively combining circuits 208a to 208c.
The spread processing part group 203a has a plurality of spread
processing parts having the same configurations and corresponding to users
25 ‘and each spread processing part is made of a spread processing circuit 205a.
In addition, the spread processing part group 203b also has a plurality of spread
proc_:essing parts having the same configurations and corresponding to users
and each spread processing part i_s made of a spread processing circuit 205b.

Further, the spread processing part group 203c also has a plurality of spread
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and each spread processing part is made of a spread procesihgg gir uit
205b. Further, the spread processing part group 203c al so 1y, QQ urality
of spread 20 July 2006 processing parts having the same configurations and
corresponding to users and each spread processing part is nade of a spread
processing circuit 205c. The encode processing part 1 generates a

transm ssjon baseba&d Siﬁ‘gath and trapsmits it to the spread part 2. The
spread p&PCoSSNg PafRday §SAMe cfiguplions and RORreLPRING KLWRISL i ng part
201 and i 1.S${.0N aseband signal, that is separ d to the
spr ead pﬁé@%@?ﬁ%ﬁgéﬁﬁqé%%ﬁg %is '?"@%%2‘% S@ﬁéf’afﬂ‘?esﬁﬁkg gﬁﬁ’z‘a@%’ocessi ng
circuit 205a ; ' . LSS eband
i nal wi th a oy SaeBopERE Bl RS a Yo b DS AL P
is set bunditearSrhlt2B o HiedsrabgWart 2 hThdQpréad paHSShEorify hadathgnal to the
additively conbining circuit 208a. The additively conbining circuit 208a
addist i velsgpatationneith dectiatarsepanatigy part 201 eadl inpunthk tfanemissighur al i ty of
spread processing circuits 205a and provides it to the corresponding radio
transni sSpsRbPRG sSiwal that pﬁaﬁiepagatedmetﬂempea@d pranessvigmpregrocpst203ash

15 the transm ssi on baseband signal wth

Do onr e 2hIE (ARaTE: TRE SR iiestring Gireiit 206 AT IaANE R SRS A: |5 oot by
h d | he add |
2l | st . | St
e bR A s 468 BARLERS SiarePhifn ShERR bobS IR addi i vel )
conbi nestaAsMiddiGN aEL MR %ﬁéﬁ?ﬁ4§ yqRak ek BYife ot L)) iahgio%gpl;t%rtﬁ@d

processing circuits 205b and provides it to the corréespon radi o
1 raos_m‘ stransmigsiorespicad digidl tdkhe éﬂdﬂib@ly%ﬁiﬁ%iw,ciﬁchﬁ %Bé?%@r ocessi ng
circuit 205c perforns the spread procesSing of the transm ssion baseband -
si gnal bsdditively admbisimgecictuit dd8afautditivaly ansirsss eachdiestsmissioarspgeaénna 4c
that is set by the CPU 202 and outputs the transm ssion spread signal to
the addPigNaLirgmea piurakty ¢f spraad rrogeseing HireuiisldNba wotlpredaes ititaghe i r cui t

208c 25 additivel.y copbines each transm ssion_spread signal froma
"pI aral i t?or&:s%%}cjéxi% racﬂtt)) transmlss(fon procesrsr}ng part 3a!o J

| The spread processing circuit 205b performs the spread processing of

15 the transmission baseband signal with the spread code for a transmission
destination antenna 4b that is set by the CPU 202 and outputs the transmission
spread signal to the additively combining circuit 208b. The additively combining
circuit 208b additively combines each transmission spread signal from a
plurality of spread processing circuits 205b and provides it to the corresponding

20 radio transmission processing part 3b. In the same way, the spread processing
circuit 205¢ performs the spread processing of the transmission baseband
signal by using the spread code for a transmission destination antenna 4c that
is set by the CPU 202 and outputs the transmission spread signal té the
additively combining circuit 208c. The additively combining circuit 208c

25 additively combines each fransmission spread signal from a plurality of spread
processing circuits 205¢ and provides it to the corresponding radio transmission
processing part 3c.

The radio transmission processing parts 3a to 3¢ perform the orthogonal

modulation, the radio frequency conversion, and the transmission power control
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processing circuits 205c and provides it to the correspondi %i
transm ssion processing part 3c. The radi o transm ssion plzﬁggé'?l Hé parts
3a to 3c performthe orthogonal nodulation, the radio frequency
conversion, and the transm ssion power control - 3 20 July 2006 with
respect to the inputted transm ssion spread signals, and then, transmt
themto the antennas 4a to 4c, respectively, as radio transm ssion signals.

T onar SARDEEp R ol S BT SPrt elspRaAl g teng part "
groups #f to iRk aldinds a4 HIGR Vel 18 Al i FiBlgT SRABIITARL N the CPU

202 in a nmanner that spreédd protessing paranetersSYsuch as spread

codes omntdrindsi 4eeta 4t radistiodnir Reshins 0RABBUNG] FAdIS HahsmPé¥ien bigndRbc are set
or unset. In order to perform the transm ssion output control at the

desi gnat ed t iHaradhe ortpubstatpeente of therspread progessing pargseupss2¢ieovi ded and

I f a couyn val ue be S t desi gnat ed gcount val.ue, the control of

t he sprg%gséﬁ @@@g@mggﬁﬁ%ﬁﬁwygﬁo‘?%ﬁ%g@ﬁ@@ép fBSURAe transmi ssi on
spread phRqRs Hdl SpRALIrSOAYh ;;brﬁh%teré_sua;{%;%ﬁa codb8 - 88 fiGh that, if
the frequency of use (a rate~”of operation) of the spread processing part

I s i ncr dssspredd praaessing cirasits 205l A05e@mrasdt omarsense ordertdperitvamdover
generation rate, the delay of the SSDT processing is caused due to

- i ncr eas &lrangpaissign ouipub contp @ thedesignated firinga instbeisofv@pdssi bl e to change
over th ' My Ly, .Disclosure of  the I nvention The present
I nventi B@é@“@e@%gﬁgg’ﬁi‘{%“ ?ﬂi%@o@é’&gefrﬂal%r g?ﬁ?%ﬁt 0 consideration
and ‘an @bsighateaicoliier 94RBPHE RMRBLHMRE Bl FroSedafrRSGRlits ROYSI i on is to
avoi d performance degradation that occurs due to [ 0ad 1 ncrease caused by a
sof t war @0pe isqesfirmgd. t o provi de a base station that can
The transmission spread processing part shown in FIG. 1 involves a

problem such that, if the frequency of use (a rate of operation) of the spread

processing part is increased due to increase of calling and increase of the

handover generation rate, the delay of the SSDT processing is caused due to

increase of the software processing and this makes it impossible to change

over the site instantaneously.

Disclosure of the Invention
The present invention has been made taking the foregoing problems into
consideration and an object of the example embodiments of the present
invention is to avoid performance degradation that occurs due to load increase
~ . caused by a software processing, to provide a base station that can
instantaneously perform a transmission control and provide a high-speed site
selection, and to provide a CDMA communication method using the base

station.




i nst ant aneously performa transm ssion control and provide 3 hﬂ - speed
site selection, and to provide a CDVA comruni cati on net hod JEY%@O%he base
station. 20 July 2006 In accordance with an aspect of the present
invention, there is provided a base station having a plurality of antennas
corresponding to sectors, which is wused in a CODVA (Code Division Miltiple
Access) communi cation systemfor performng a site selection diversity

control duri sof t,- handqQver that, the base  statjon and, a nohile term nal
Cort o m commiARSPARCT W SRrsharko iR Rat MEGHIcRy thefais PaMaEdSt a1 on

havi ng t4 pasidised 2 I ' I r I a
transm ser3| on é%ﬁ%ﬁyér?glkra@k%&thggﬁgméﬁgmqééeéﬁr%an H;g real i zed or
not for usaddn pICDMA (@odeDiasiohMiitisle NodeSs)icRRIrAtNidation sy&tgn férr ansm ssi on

control neans for perform ng on-off control of said transmission data to
sai d antReNeEsINg/@ si iontdiverpifyscantrohdwiingssafihargdaves thad thgnbase wher ei n

ai d contaby A eOR P B npE Co By o AR A S Binens T
respecti , o VIR Shpl exing . sal nbol and
sai d conské}%{c?lv ’ Sﬁ%ﬁ%ﬁé@ggé‘? Qgggé%?figﬁéﬂis\é@a@g‘@%’é@ %@ﬂ?%ﬁﬁg them 20
Jul'y 2006r addirre tradsmission ¢dnt@hsighalrshassrecif thef trariseigsiess ean benvent i on, there

is - provi (jled a nobi |l e conmuni cation system particularly, a CDVA (Code
Di vi si ofealiggdor ppkfopsaidddyrabantpinas i @ﬁrawgmﬁrf@atap@ﬁ orming a site

pavi ng. SepPIa SohpF RREER fa eroBrBCiha AN 5 stidlar@ i, oni o

t er mi naldagPRasM SaehAss ﬁﬂe%%br%él@&ﬁis_tl%h%ﬁéﬁbrp@dﬁtﬁl BlghaMWMBE&ARL i on through
nore than one sector, said base station having transSm ssion control signal

gener at isalyl travsmisdion cantdi signal germaTatingmieans has meaaris for geradratiiypwi ng i f t he
transm ssjon canp be realized or not for said plural antenpas to the

t r ansmi $8/dgendat signalder eachaymbel ohsaid drnseyssintgalas wepectively, and

means for time division multiplexing said symbol and said control signal

‘corresponding to said symbol and outputting them.




perform ng on-off control of said transm ssion data to saig %ngg s in
response to this transm ssion control signal, wherein sai Oy ssion
control signal generating neans has neans for generating said control
signal for each synbol of said transm ssion data, respectively, and neans
for time division nmultiplexing said synbol and said control signal
corresponding.to said synbol and outputting them 20 July 2006 Bri ef

Descri pti on gf the@Dr awi ntgs FQ]G | is ? bl ock di,a&ﬁr am _shovvi ng an exanpl e of
a transni ssi dff 2HPERACS Yit) ARSI GSpesto the BreSBRHIVRLRN %‘ﬁreb’_&se station in a
convent 'ﬂaﬁhe%bi@%rﬁ%néaﬁér&ysﬁehipéﬂi%@@% &CBMQ@@%%N@%&

configuration of a spread par ase s i'on acc 0 an

enbodi nmeMultiple Advespy @samunicaticnéystém for Serfarmiirtg & sié selsctiiredivasitef a
transm ssion part of the base station according to an enbodi nent of the

present Gomrehdiring safHmndpvesthat albese sthtiaghavingrropuralitvofardenrtasc exanpl e of
an encodin 10,.processin rt at s included in the transm ssion part
Shown | hRpeponRG & S5t inohfiSleriiing BorunTisaaithsat e oper ati bon of
t he encagl dpﬁ.ﬁﬁﬁh d i . y 1 | format
view of %‘gétgﬁg%ﬁ t hat @gnﬁggﬂl Int eﬂntElifé;ﬂr?gPﬁoiwgiéc?r?ﬁrb%?'ethg oﬁ%‘g?ﬁ FIG 3; 15

- FIG 7 imavingdrarsknigsiag cantral fsignabgérieratimg asians faraaddief a tragsrhgsienst at i on
according to ot her enbodiment of the present invention;, FIG 8 is a signal
format oBlELTIgRAlSHEWINg if thettransmissien can be scalized erneticpsaid phitral shown i n

FIG 7, Fl I lock, di.agram of .t he tragnsm ssiqQn part of the base
station® nz?@gglt@? \.l’ﬁén?rgg?@ﬁtdﬁg&}' ag'{’ﬁa“sa}ﬁ%?ﬂ F@ﬂf"?m@ﬁ Orpr esent invention.
Best  MogrufoRhingasr-oif B8ntd! lof 558 traR%RiMsidi\data to said antennas in response
to this transmission control signal, wherein said transmission contro! signal
generating means has means for generating said control signal for each symbol
of said transmission data, respectively, and means for time division multiplexing
said symbol and said control signal corresponding to said symbol and

outputting them.




Wth reference to the draw ngs, the enbodi nents of the preéﬁgt gir%r(‘igention
W Il be described in detail. FIG 2 is a functional bl ock tﬂ'y 25
showi ng a configuration of a spread part that is used in a base station of
an enbodi rent according to the present invention. In FIG 2, the sane
reference nunerals are applied to the sanme parts as in FIG 1. Wth
referenc%t@g FIG, 2, a transm ssion baseband signal and a control signal
are i nputriéd Descripdoryat the R@VARGs i ng part 201, which are time division
mul ti pl exed ag,described.later. The - 7 20 Jul 006 dat a.separat,jng part
201y separ HE: T ieadissidpatin Mowingan sxamngid ol RanSRiia SRRt or on

control gj 1) i . | LML S 110l and may
transm t?){%S{%régggrcgﬁ‘ﬁﬂ%&fégg@gﬂﬁéé gﬁ@hl'b%&%ﬁéﬁﬁ @?gﬁ\sm ssion
control %yg@a{; selecting circuit 206a, respectively. The spread 5
processing circuit 205a may generate a transm ssion spread signal by using

the5 spread c@di®. 2lwa bisckddiaggimshewing 4 Benfidilyaller of Apréadparticfal on
control signal selecting circuit 206a extracts the transm ssion control

si gnal shege station adeerding he anssnibodicwent bé thecpileiseptinventiat; for  t he
~transm ssion destination antenna to be designated by the CPU. 202 fromthe
10 't r ansni ssi 5#CcH i 2 block; djaaram phadtassmission pae afithe basa statian pl exed and

transm’tg 't.tot an oub t contrpol circyi.t 207a. The output control circuit
207a nmay 2EEHENG to qmgm §ﬁm@ngquﬁ%p5¢sqrﬁ@ R8ni ssi on spread signal to be.
, 4 e e . h
*output stato biCThE A O HAGERT Sheiny BHedind BRdnpf A BB 11

trapsm sprdiRssnglgat that BTAkiudedhs thé REhsRbsickPpdit YhowhiiRFeGE B transm ssion
control signal showing if the transmssion can be realized or not for the

transm ssi on HH31S izad timingohan fier éxplaining tie\opeiration oitheigrioedidy i nto the
transm ssion data to be supplied to the spread part 2 and the output
" control pfocereingaikshave onFkprdad data is controlled by using the control
signal to be lgf)é_ai ned by separating this nmultiplexed data, it is not
. . b Is a signal format view of a signal that is used in the transmission
part shown in FIG. 3;
15 FIG. 7 is a block diagram of the transmission part of the base station
according to other embodiment of the present invention;
FIG. 8 is a signal format view of a signal that is used in the transmission
part shown in FIG. 7; and
| FIG. 9 is a block diagram of the transmission part of the base station

20 according to further other embodiment of the present invention.

Best Mode for Carrying Out the Invention
With reference to the drawings, the embodiments of the present
inventidn will be described in detail. FIG. 2 is a functional block diagram
25 - showing a configuration of a spread part that is used in a base station of an
embodiment according to the present invention. In FIG. 2, the same reference
‘numerals are applied to the same parts as in FIG. 1. With reference to FIG. 2, a
transmission baseband signal and a control signal are inputted in the déié |

separating part 201, which are time division muitiplexed as described later. The
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20 necessary for the spread part 2 to performthe output cqﬁﬁﬁéyzggg t he
transm ssion spread signal by the software processing. In othér words, it
is not necessary to control the spread processing circuit 205a by the
software processing. Therefore, there is no need to consider the delay of
the processing of the spread processing part caused due to increase of the

[ equencydats deqraing Bt 361 58PS HRC BRI TLLBH 2B b dfly L om, B

transmtting the transmssion ” control siQ or e

transm ssthertrdrameibsiod cehGbPdignalnthat SRNpAtte@bind fifhd nggﬁcgﬁ ﬁiﬁﬁ@ﬂﬁ%@ out put
y _

state far each synbol can be instantaneously realiz ar dwar e

. processi ngnd Fe tréhsnsit thebt txtheds@eadmprotesdingesiRam 2084 afd at he transmi ssion
part 20 July 2006 including the transm ssion spread processing circuit of

t he CDVA WRremissionieontrobgigaakselgcting cinip206ae nespectivalyi oFhe spreBHG. 3, it is
I 1 lustrated that the@}e2 e three antennas as _the transm ssion destination.

W t P r ef P'EAERSING Clpidh: 2902 may %@fg@rateha ér@ﬁﬁw@aﬁ;m PRieagh $ignaldydesing ﬂ'!ﬁ‘eﬂ. Thi's
Spread partt 3t cple M iP Bt PlAE B CRPLEEC n™ parcs oa o Sc, and the
anennas, 4a t T traldfisSRAAhY SRFRTLOBCARY birdul SosQBd R e as Shopn I

FIG 4. In other words, the enco proces gured by a

transm sdransnfigsioh@oatroldignal staRnRg #Hithe Frafsffidsidn &&ril b@ r{e%ﬁf@d%rsﬁb%a control
a

signal generation circuit 12, 10 a time division nmultiplex circurt 13,
despr ead thatrangmjssiorddestihatiani amiemad to BE designbteRNEyHRSCPU 20 oAt td gnal
extracting circuit 16, and a transm ssion selecting circuit 17. FIG 4
shés an @psmisdon conlrelisignal inputtechand timet divisivet raulitiplexXed ved trapemiisi on of

et o8 AL ARBREL TSt a0k oot s T R ™
oot o, P LR A il AR s BTN 1 Bk SRR Bl o, 1
signal t priedstiefeiNet 25altBbdREdBURPRYDutput state or the output stopping
state in accordance with the transmission control signal to be inputted.
15 - Thus, since the transmission control signal showing if the transmission
-can be realized or not for the transmission destination antenna is time division
multiplexed into the transmission data to be supplied to the spread part 2 and
the output control of the transmission spread data is controlled by using the
control signal to be obtained by separating this multiplexed data, it is not
| 20 necessary for the spread part 2 to perform the output control of the transmission
-spread signal by the software processing. In other words, it is not necessary o
control the spread processing circuit 205a by the software processing.
Therefore, there is no need to consider the delay of the processing of the
| spreadprocessing part caused due to increase of the frequency of use of the
25 . spread processing circuit 205a. In addition, by transmitting the transmission
‘control signal for each symbol data of the transmission baseband signal, the
~control of the transmission and output state for each symbol! can be |
instantaneously realized by the hardware processing. |

FiG. 3 is'a block diagram of an embodiment of the transmission part




(nanely, the receiving quality is the best) is decided asné@ej\ ]Sfi toﬁ
sel ection upon the SSDT. Therefore, the nobile term nal HX2PlRe t he

control information 20 indicating the antenna of which receiving quality is
the best in an upward signal to the base station. The despread part 14
shown in FIG 4 recei ves the upward signal fromthe nobile termnal and
perforns _despread processing for this wupward signal. The denodyl ati on part

15 may dérsdedingdie ﬁﬁeswre%@readmﬁa@@s%n@ﬁmwt etGBW%%%tﬁ'%nt r ol
| ext t t 2 f f
b e S S S A 22T Bl e O
tted h
P B 4 A Shor SRR, e BEISTS I T
NOt in I e3AAGMY6n Ml B8RS crfed. OTﬂ% tPéhénli'i§S|oﬁ%%irtsisQfonﬁ‘l§ fhact ed control

“information.” The transm ssion selecting circuit 17 20 006 may

gengr at e edcbd@prsiessingpth etiel sjead papd 2,fthe radio hrmhﬁmtan protdssimgsm t it
to the transm ssion control si gnal generat ion circuit 12. As shown in the
upper nos pattsria tof3d-hed the antennasatestd 46i on baseband si gnal gener ation
circuit 11 generat es a baseband signal to be transmtted a

si nul t aneous| yhegneedasacessiig pagdsisicosfigwesonrs shwwainFie 4:n tn other each

nbol d h h
fé-npﬁraL %a%%rtﬁgéaﬁﬂé’?ﬁgéqeg’émga 145 8antding Byt ep S ioaden R aand, o nary
1
T |) kla)S E:orgl é‘gp@é@%g&??@@hqﬂ [ VI e%ﬁ % ﬁblgﬁgrk%'(%"%éértg}r} ?'% rg?peg'zl t/er

1n18ddi t hGfine WivRIoA hﬁllﬁﬁ!@)@éiﬂ%ﬁﬁﬂ@“a %%EB@ad' part ‘1‘@ &8@Hd€iula&bﬂmrt 140 data,

the transm ssion control adding bit is binary 1, d when it is the

i ndi vi dualtrareynigsion dahitrol st{{rgwaitefxamﬂhg%iremtdenén@btmhkmlgsbntsela:ﬂbg nary O.
The transm ssion control adding bit thus generated is supplied to the

transni ssireuit tantl@l 4 shgwalangaaemplei afiming chatt stewinh the detadsobieon cont rol
signal generati on circuit 12 may. i npl errent the | ogical OR operation between
15 t he t PEAAIPEST #iis epsode Preeessing BRft land the sel ect | ng signal for each

ant enna According to the SSDT method, pilot signals that are transmitted by
15 respective antennas 4a to 4c of the basé station are received at the mobile
terminal side to be demodulated so as to correspond to the antenna, and the
antenna corresponding to the pilot signal to be received at the maximum power
(namely, the receiving quality is the best) is decided as the site selection upon
the SSDT. Therefore, the mobile terminal may include the control information
20 indicating the antenna of which receiving quality is the best in an upward signal
to the base station. The despread part 14 shown in FIG. 4 receives the upward
signal from the mobile terminal and performs despread processing for this
upward signal. The demodulation part 15 may demodulate the despread
A ‘upward signal. The transmission contro! signal extracting circuit 16 may extract
25 this control information from the demodulated upward signal.
This extracted control information is inputted in the transmission
selecting circuit 17 and the transmission selecting circuit 17 may deterﬁine if
the transmission can be realized or not in respective antennas 4a to 4c on the

basis of this exitracted control information. The transmission selecting circuit 17




that is inputted fromthe transm ssion selecting circuit 17 Oabnp%@%
generate the transm ssion control signal for each antenna. 13t nmeani ng,
in FIG 5, the selecting signal and the transni ssion control signal for
each antenna indicate that the transmssion is perfornmed at its high |evel
(the transm ssion ON) and 20 that the transm ssion is not perfornmed at its
| ow | evel gthe transm ssi on OFF) For .exanple, wth resggct to .an

i ndi vi dudnay grperate adryiamiasion Sﬁm'ngma@ﬁ%@@ﬁh angeana gnd dapspibihiay ssi on
oo S8R AnsRisqp pBRaHha Beharain RO R AR Spath B S pond: ng 1o t he
' _nd| V' dquglp%}‘rg%g{ h[rﬂeeof AR @ﬁ@%ﬁ@n%u&?ﬁéééﬂarﬂﬁ I eﬂtaraﬂldn |ﬁ:3.|ita‘r‘lt ennas

4a to 4c transti ssion contro gener a are

i nput t ed genetdtestd lﬂ@setﬂinws‘igr% tonBk it spritted ra%ﬂ'éimﬂ:@aneﬂﬂ%lyt igeRefites &l on
nul tipleX circuit 13 may parallel- serial convert the inputted transm ssion

conty ol siamsatissiendontipl dding Bitfbiséach symbbl gatex It tresmeantimal 4hei t h t he
transm ssion baseband signal fromthe - 10 20 July 2006 transm ssion
baseband conffahsyrgkele nshowo nn GG chitemporallgrcassesppndingfto tiie trammlwoéx ed

~signal in this case w| e shown in FIG 6. Returnin I he
spread p&entrol addipg b (gmaémw thadniggngtiog ér,!fa%tm% cggt{ (@ WQO*CPU 202,

o B oK e, e, SR
group 20?’@5&5@8&}% tthad?llt@ngQﬁlggttﬂ?trt]@?lggrﬂ Qﬁ%y%o\’is%etctiﬁtrﬁ Rbol

transm ssi essi ng part ocessing part group 203b may

ougput adétzg NAé tlaPshissiGMESRNG aHling Blt‘i&‘ﬁlrfa%\‘i'ﬂ Oahd ARBATISS itHE indWigGassi ng
part 3b, and the spread processing part group 203c nay output a 10 signal

to the asymbobddta, thetrahemissibinocdnte acidégy loibispbinagski ng part 3c,
respectively. The spread processing part group 203a has a plur aI ity of
spr ead The transmission control adding bit thus generated is supplied to the
transmission control signal generation circuit 12. The transmission control
signal generation circuit 12 may implement the logical OR operation between
15 the transmission control adding bit and the selecting signal for each antenna
that is inputted from the transmission selecting circuit 17 and may generate the
fransmission control signal for each antenna. In the meaning, in FIG. 5, the
selecting signal and the transmission control signal for each antenna indicate
that the transmission is performed at its high level (the transmission ON) and
20 that the transmission is not performed at its low level (the transmission OFF).
For example, with respect to an individual symbol o shown at a left upper end of
FIG. 5, the transmission control signal of the antenna 4a is ON and those of
other antennas are OFF. In addition, with respect to a control symbol
corresponding to the individual symbol ¢, the transmission control signals of all
25 antennas 4a to 4c are ON.
The transmission control signals thus generated are inputted in the time
division muitiplex circuit 13. The time division multiplex circuit 13 may parallel-

serial convert the inputted transmission controf signals and may time division -

. multiplex these signals with the transmission baseband signal from the

_10_




processing parts, and each spread processing part thereof bajﬁgg%bgured by
the spread processing circuit 205a, the transm ssion cont ol si‘gnhal
selecting circuit 15 206a, and the output control circuit 207a. The spread
processing part group 203b has a plurality of spread processing parts, and
each spread processing part thereof is configured by the spread processing
circuit 205b, the trapnsm ssion control signal selecting circuit 206b, and

t he out plfaRIRISEION Raseband signg generatiopcichifd nan exarepieeidhe processi ng
t h | yr.al it f [ ts, d h
Cor ead priBuEBEE Sae i cat vabE shBRGIRL4CHE he oo bad pr ocessi ng
[ it 205c, ; ' ' ' | ' | it 206c, d
Che out put contoaying 18 PG5 e $Bieadbar® BRAGEE) A% Ga°Y ! aneni ssi on
control sigparbingibhit Dok SHRICRS 2(ENME spRdd SrooBsding pafRiible 2085itBe spread

part 2 by the tinme division nultiplex 25 circuit he” encode

pr ocessi rizfJzaand the dlddititalycopasiningt dirvwite 208a20 L0BE. i ehis saseathepart 2 may
separate the tinme division nultiplexed transm ssion signal to be inputted

from t he spiead prorassigsiartgrespt203a may attputmsighahtd thie gmdénrenda tvige
transm ssjon control signal. .-The separated transm ssion baseband signal is
transmi t 188 radoRNSEysEan PHRGRSSING Pyt 8ar the srread progassingErart §reLR he

The’t ranabdtay Dl vdadaiod SBlER AR e Lhsiodr bRt inz000. o
. ! . . .- . ! d .
byt ho S 2essy bAf SEF RRE e b GRBARE g Kokt 838 203 Inap bR 8700 o3 ng
cineui t @l fo IFRYamehha Yevid theSRIRG tHaRE ARG Poabsih pdriBe!t t ed
transm ssi on baseband signal by using the set spread code, and may

transm t respecaiivelye out put control circuit 207a. The transm ssion control
signal selecting circuit 206a is set so as to correspond to the antenna 4a

by the CPU 20X hemspsead prraassiigprart grauppl03a hgnalplyralitycef spgeadr cuit 206a may
sel ect a?)criogees%?gga;ggrté,%%dtéa%rlllssrgresagtii %?oggsgﬁrggo[loart thereof is configured by the
| spread processing circuit 205a, the transmission control signal selecting circuit
.15 206a, and the output control circuit 207a. The spread processing part group |
203b has a plurality of spread processing parts, and each spread processihg
part thereof is conﬂgured by the spread processing circuit 205b, the
transmission control signal selecting circuit 206b, and the output control circuit
207b. In the same way, the spread processing part group 203c has a plurality
20 of spread processing parts, and each spread processing part thereof is
configured by the spread processing circuit 205c¢, the transmission control
signal selecting circuit 206¢, and the output control circuit 207c¢.

The baseband signal and the transmission control signals multiplexed as
shown in Fig. 6 are inputted in the spread part 2 by the time division multiplex
.25 circuit 13 of the encode processing part 1. The data separating part 201 of the

épread part 2 may separate the time division muitiplexed transmission signal fo
be inpqﬂed_from the encode processing part 1 into the baseband signal and the
transmission control signal. The separated tfansmissioh baseband signal is

transmitted to the spread processing circuits 205a to 205¢, and the separated

- 11 -




10 signal for the antenna 4a fromthe inputted transm ssi 020(}%%20% si gnal ,
and. then, may output it to the output control circuit 2074. t put
control circuit 207a is changed into the output possible state or the

out put stopping state in accordance with the transm ssion control signal
to be inputted. This state change is carried out in synbol units of the

- I S . ' 15 .i . Th , SSi d
i gnal  SonrEtERGoR i Tnd s NRERMESHIG b s RisHERgony Sl BOBR {r ansm t t ed
toth \ddrmeg! hAi ' ' | ddition, simlarly, inth
'sgreag g?’%!:égtsﬁé?r%mg?g?eg?%(gggg{i’cr;éﬁéespr id r]c(cj)ldel [ !sogetSIby tﬁ; )(/:PUI 202 t60

be transmi ttedntiee Eh%a@%r@ﬁé@sinﬁ? cirdlif2654 SRE sppe&F 8688 Isét HyoMbICEgSh may
performthe spread processing of the inputted 20 transm ssion baseband

si gnal by0ddohg trarsmitieddp tieadntooma, 4@nThespréadptessing cifcait 2bBaout put

control circuit 207b. The transm ssion control signal selecting circuit

2061 i s &eay perfarn the spead Nroerssing ofthesdinputied trabshyssite basebar@l. The

transm ssion gontrol -sirs%nal se eccii ng circuit 206b may sel ect and separate
tspy ¢o

b
the trafdRassy 4! & randHeay feasmit itp theopytPHECOMRLt t ed
t ] ' [ | h t put .j . th t put
tontrol - Elrfil 2078 0ThEUarkhiBGon cBRfrol HERa Sethid St 20 e 584 i o ¢ e
t put ' ' LO:AC ith th
P anani SRpebilehdidlotnglarkcitha A the ORI Mk EnamRfRPEIRRIC 111, L0

-out i n syjghal selbtfity efcdihZ0dd ARG ESHUN SdRald hedi@isrhigsiBA dopdf ted. The
transm ssion spread signal is outputted from- 12 20 July 2006 the out put

~coiOr ol signabior i abtennabta froanthei inpeited trahémisaitsh tonedsigreaiband ng  circuit
'208b. Further, simlarly, in the spread processing circuit 205c, the spread
‘code i sthasy My ewputibly tepoutpub eontrelmineuiti28d at o heneutput eontzolaircuithe spr ead
BB e P T oS e B S she e |
i t_ - accordance with the transmission control signal to be inputted. This state
change is carried out in symbol units of the transmission spread signal to be
15 . inputted. The transmission épread signal is outputted from the output control
circuit 207a to be transmitted to the additively combining circuit 208a.
In addiﬁon, similarly, in the spread processing circuit 205b7, the spread
code is set by the CPU 202 to be transmitted fo the antenna 4b. The spread
- processing circuit 205b may perform the spread processing”of -t‘He inputted
20 transmission baseband signal by using the set spread code, and may transmit it
to the output control circuit 207b. The transmission control signal selecting
circuit 206b is set so as to correspond to the antenna 4b by the CPU 202. The
transmission control signal selecting circuit 206b may select and separate the
transmission control signal for the antenna 4b from the inputted transmission
25 _control signal, and then, may output it to the output control circuit 207b. The
output control circuit 207b is changed into the output possible state or the
output stopping state in accordance with the transmission control signal to be
- inputted. 'Thié state chaﬁge is carried out in symbol units of the transmission

spread signal to be inputted. The transmission spread signal is outputted from

- 12 -




to the output control circuit 207c. The transm ssion contr h i 85
selecting circuit 206c is set so as to correspond to the g@ﬁ%{@ c by the
CPU 202. The transmi ssion control signal selecting circuit 206c may sel ect
and separate the 10 transmi ssion control signal for the antenna 4c fromthe
I nputted transm ssion control signal, and then, may output it to the

out put c r ircuit 207 oytput .contrgl circuit 207¢c.is changed
into t heo@%t%&pct%gﬁoﬁ) ch'é'f gpgggq be E@“Sm'%%ﬁ o g’l%?ﬁfi'%@?% F%ﬁ"é'q"ﬂg accor dance
with the transHgpsi on control signal to be inputted. This state change is
carried out 1 n synmbol units of the transm ssion spread 15 signal to be

i nputted. The gy LB PR | oS 7 UL f put
control circuit %&ﬁlfg' t rangﬁr%(gg?%cgs?m%tt%gl g%zz%gr{gls%icﬁgéci rcuit

208c. Thds adtiby theeCPUE0RIt0 beGrarishiitiéd So BRBantepnd MRS THws@dddand conbi ne
the transm ssion spread signals to be inputted fromthe spread processing

part5 20 JITecessinYeHcyib2066 may parfmat thectpreat roesssingdf theénputirism ssi on
destinatioon antennas 4a to_4c and may transmt the added and conbi ned

transm sd[AIFMisHeB Hdseband signab by weingesat spread eedemndmoay yenamitiar t s. 3a

48 to ac e Bpigi ORPEHmHITER e sy o Foutd) sl SERRURD o m ¢ he
‘h _ : . : :

Cr ano oM 2d6R1s 86t od 35 1S of B I IAAEAKBNETRE 202, e o1

spread sitgimghfissian dohtteNsighk PRIt dikuﬁt%dd&etpaﬁ %E[F%g HAG %ﬁgra?é‘ nas 4a to

4c, respectively, as radio transm Ssion signals antehnas 4a to 4c
r adicat i otransanission cohtrol signaltfertheoghtenha aesrorm he thputedatdghsmission 20 Jul y

2006 In the next place, the operation changing the transm ssion destination
ant enna @&antfol signak Aaddhermrmay satput itdotthe wsitp e ontrot eircuite2Gver fEvared onl y
fcf); cu}[ [] © O%Pptu rc]:gﬁtrg cizricnu?t é(t)Té: i%nc?}%tnggg irl?tgrt;\g roﬁgutfpoorssglg gtratezai gE ?hr:anggt)pu{ " the
stopping state in accordance with the transmission control signal to be inputted.
This state change is carried out in symbol units of the transmission spread
15 signal to be inputted. The transmission spread signal is outputted from the
output control circuit 207¢ to be transmitted to the additively combining circuit
208c.
The additively combining circuits 208a to 208¢ may add and combine the
tra_nsrnission spread signals to be inputted from the spread processing part
20 groups 203a to 203c, respectively, for each of the transmission destination
antennas 4a to 4c and may transmit the added and combined transmission
spread signais to the radio transmission processing parts.3a to 3¢ that are
connected to respective transmission destination antennas 4a to 4c. The radio
transmission processing parts 3a to 3c perform the orthogonal modulation, the
25 radio frequency conversion, and the fransmission power control with respect to
the inputted transmission spread signals, and then, transmits it to the
corresponding éntennas 4a to 4c, respectively, as radio transmission signals.

The antennas 4a to 4c radiation transmit the inputted radio transmission

signals.
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configuration shown in FIG 3 will be described. The encodﬁ el ﬁﬁ@ﬁﬁ' ng part
1 5 may generate a transm ssion control signal such that t 8 Y adais
put in the transmi ssion ON state and the antenna 4b and 4c are put in the
transm ssion OFF state in the transm ssion control signal generation
circuit 12. The tinme division rrultiplex circuit 13 may tinme division

{“#LLLPn: c5i on BALEERY Aacei R apogaey dhteine HeEresTIEs N P AR ansri ssi on

2.
'(I:'(rjlgtggrea g‘%ﬁ{oce@ ﬂ'ﬁ@ﬁ%%% %gr}gsgpéﬁs l%égc%néve\ﬁ%{%ﬁ]efg@ eggz)tndi ng
to transihes ahRmndesd éﬁ&'it'c%’ﬂm%f‘&@@ase & étﬁeffﬁxtﬁﬂﬁééﬂw{hé RecufPr ead

processing for the transm ssion separated by the

15 data sgepfigaiatiog shawn iRFIGDS vﬁn@@Sdessfcnbé@ ThEHtoae R od@.@ﬁé@d by the
CPU 202 for the transm ssion destination antennas 4a to 4c

trapsm sshahgenznate altragisgnissios epairat signdlysuchehaltihe séeanada igppiint 201 is
inputted in the _transnission control signal selecti ng circuits 206a to
206c. Théh%H?B%!Bl%iQib@%ﬁﬁ@ and the anteoba 4begngée Ber put dhepr ead processi ng

20 for the transm si gnal ng the spread code, set by the

CPU 202 UPBRTRIO RGPt DA SRy P SR EANTTol 008 Ganerae bet e o

circuit Di . NGp&! rcuit 206a

Ut put s ?ﬁé%?%ﬁ@"?ﬁ'ééﬁﬂﬂﬁ@'é%n PR TR e B eR TfEor “the antenna 4a

~to the oyhREMIEHH b Q,'Z:'gg Hé\]?a Ct%%‘e circuit
207a may out plIJt theQ%erlgdnrg%é{ é?lotﬁ spreaegp%l na l?_a’t)l"ﬁltg Plgbg |y

~combi. ni ngigaial gendraBeB irclib e 1 Sytrete t%rﬁﬁﬁ%§ibﬁg:oﬁltl’bcsligha%5baﬁﬁ‘ﬁyﬂmbf ormthe
spread processing for the transm ssion baseband signal by using the spread
code set ab?mawtrﬂ]mmtmmesptdmi pat@nna 4b and may transnit it to the

output control circuit 207b. The transm ssion control signal selecting
circuit 206b &DEsBIead pEocessingRaskynps 208a to@0Pg) individgslly

corresponding to transmission destination antennas 4a to 4c may perform the
spread processing for the transmission baseband signal that.is separated by the
~15  data separating part 201 by means of the spread code designated by the CPU
202 for the transmission destination antennas 4a to 4c. The transmission
control signal separated by the data separating part 201 is inputted in the
transmission control signal selecting circuits 206a to 206¢. -
The spread processing circuit 205a may perform the spread processing
20 for the transmission baseband signal by using the spread code set by the CPU
202 for the antenna 4a and may transmit it to the output contro! circuit 207a.
The transmission control signal selecting circuit 206a outputs the transmission
control signal (the ON signal) for the antenna 4a to the output control circuit
207a. Thereby, the output control circuit 207a may output the transmission
25 spread signal to the additively combining circuit 208a.
The spread processing-circuit 205b may perform the spread processing
for the transmission baseband signal by using the spread code set by the CPU
202 for the antenna 4b ahd may transmit it to the output control circuit 207b.

" The transmission control signal selecting circuit 206b outputs the transmission
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control signal (the OFF signal) for the antenna 4b to the J?djt 0(E)ﬁntrol

circuit 207b. Thereby, the output control circuit 207b is%g %1

out put stopping state and nay stop the output of the transm ssion spread

signal to the additively conmbining circuit 208b. 5 In the sane way, the

spread processing circuit 205c may performthe spread processing for the
using the spread code set by the CPU 202

b
; (r)?nts ?eSZﬁrﬁﬁﬁg%%@ ﬁhﬁ%&‘gtﬁr@i}éﬁf thq antegna Hé t@m%gutpbtt@ﬁﬂ%'ycimicui t 207c.
The t t r ol t 06 t,h
T e o2t Bkl fi]%gq@p@{‘w 6l DS pin tRotme bt $8810 ¢ ne
t put i 207
put "1 Comd Rlayietof He oatlfof i aibshieh B bigbalid e by, =07 'S

transm ssédmbmmgeafuitsiopml to the addi tively conmbining circuit 208c. In
t he next place, other enbodi nent of the present invention will be

descsi bed wi t hinrtké samecway othBldpredd ptdtelsking clrcult205eanay peffermitiee nuner al s
are 15 applied to the sane parts as in FIG 2 and FIG 3. Wth reference

to FIG 7preag preosssisgdor the UansmssmrdmabaedWMUsmg treospirdad with six

radi o trans)ri ssion. processing parts 3a to and si x antennas 4a to 4f.
I'n ot her %igo%et biyﬁh?ﬁéDUtZP&’rfgmf&alaiﬁnﬁaﬂpa@ﬂ MRK tigaseitit i therPWawwn in FI G

(i st andimeLpBRiadre. | TREVEp Rt Shhed Bl sBpehO Ripl 2DBer ot o
control Lgﬁ'lﬁlstlflﬁirah |s§d3ﬁ-\|/68f1ﬁ&%a{|(t '&%Fﬁ%ﬁtﬁ@ '%Qﬁ%ﬁﬁ%%tﬁ' gnal to

be inputted int I'SI on I‘pl ex e encode

pr agessi e Ratgut LoAREl SRRt 267 MissrbBY, tﬁerbtuwh c'i:'n%%wcnﬂf 201d Bepuiiryi sion
mul tiplexed into a signal format shown in FI'G to be transmitted to the

spread pdhe oﬂtptﬂStdppmmstat@aaddnwstothetdn@Lﬁmfﬂ@@ltraheangamdt gr oups
203a to 203f and the additively conmbining circuits 208a to 208f are

provi ded Signahte thesadditively combinipgcirenit @0fias 4a to 4f, respectively. As
shown in FIG 8, since the sjgnal format is conflgured SO a?bto correspond

to the six ant®ifiEextgiace, QH%W@QPGW%HN the present invention wil

described with reference to FIG. 7. In FIG. 7, the same reference numerals are

15 applied to the same parts as in FIG. 2 and FIG. 3. With reference to FIG. 7, the
base station of the present embodiment is provided with six radio transmission
processing parts 3a to 3f, and six antennas. 4a to 4f. In other words, in the

- transmission part of the base station shown in FIG. 7, the example of six
transmission destination antennas is indicated. In this transmission part, the

20 encode processing part 1 may generate a control signal for the six antennas.
The transmission baseband signal to be inputted in the time division multiplex
circuit 13 of the encode processing part 1 and the transmission control signal
are time division multipiexed into a signal format shown in FIG. 8 to be
transmitted to the spread part 2.

25 - Inthe spread part 2, the spread processing part groups 203a to 203f and
the additively combining circuits 208a to 208f are provided as accessible to the
six antennas 4a to 41, respectively. As shown in FIG. 8, since the signal format

| ié. configured so as to correspond to the six antennas, the transmission part

according to the present embodiment has a new advantage such that the

-~ 15 -




according to the present enbodi mrent has a new advant age S“?ﬂ]tf‘%) &lhe - 15

20 July 2006 nunber of the transm ssion destination antenn '8 3 ged from

one to six in accordance with the transm ssion state of each base station.

In the next place, further other enbodi nent according to the present

i nvention will be described with reference to FIG 9. In FIG 9, the sane 5
are applied to the sane parts as in FIG 2, FIG 3, and

ref erence nuneral s Ot |

FIG 7. wmﬁgr@ftbeérﬁ@éwww destinationaantenii is eangedgear osedasii g to t he
t ' t..0 fi d h.th t pyt..destinati | ecti

Gl rout t s SEORPTES vigh e BResrinsn SERpaRchERSE R W out put control

[ its 207 Li] W] e Ui 208f

Winin n pi eodd TFHER @aCe, MAHCL UL LR G B O BIIRY O I BRBEHE

- respect i igehtionwill e dERRbbERNitH r%fé:r{eﬁ?e% chy.ﬂTﬁ/._t ;@Pﬁk._é’,'@é'&&rﬁé‘ the spread

processing part 203a are only shown for si I T1cation, however, other

spread prreferestegumpedls aire Bppliédi?PBrsantiepans b Gy Fed. 21FIG e, sadeFIGay. | n
ot her words, the spread processing parts 203b to 203n are provided with

the out put \GéthtreferenemtasBlGA,ithe traismigsian part atoerding e, presaptect i vel y.
These outfgnulg cﬁestination selecting circuits 210a to 210n are controlled by
t he CPU ZMPegimgahistGaniigured sueh thahputput destinalion: seleetinadrireyits @ 10Rdo pr esent

T %2 4 B e AR AT A 72 o

o oo cuarbomBERRICS 0o o208 MRy A PRRRS ST RPRATECSIRN, STon by

t he gCPU p%ﬂ?qroﬁnggé RYDogRSidspattivlly. sel ecting circuits 210a to 210n tine
m

di vi si on tiplexes the transm ssi'on spread signals to be inputted from
. out put cont rolin thei meantime2iVBRIG.®, Z0ratiohal bieakdiri thenspreas ipescedsipig nat i on

antenna and transmts 25 themto respective additively conbining circuits
208a t o P@rf203a are only shown for simplification, however, other spread processing
parts 203b to 203n are configured in the same way. In other words, the spread
processing parts 203b to 203n are provided with the output destination selecting
15 circuits 210a to 210n, respectively. These output destination selecting circuits |
. 210a to 210n are controfled by the CPU 22.
in addition, in the transmission part according to the present
embodiment, the additively combining circuits 208a to 208f and the radio
transmission processing parts 3a to 3¢ are provided as accessible to the
20 antennas 4a to 4f, respectively. ‘Since the transmission destination antenna is
_designated to the output destination selecting circuits 210a to 210n by the CPU
202, the output destination selecting circuits 210a to 210n time division
multiplexes the transmission spread signals to be inputted from output control
circuits 207a to 207n for each-transmission destination antenna and fransmits
25 them to respective additively combining circuits 208a to 208f.
The additively combining circuits 208a to 208f adds and combines the
. transmission spread signals to be inputted from the spread processing parts

- 203b to 203n for each of transmission destination antennas 4a to 4f. Since the

output destination selecting circuits 210a to 210n are provided, the transmission
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The additively conbining circuits 208a to 208f adds and cor{gi n@gzé)?ge
~transm ssion spread signals to be inputted fromthe spread rIB ng parts
203b to 203n for each of transm ssion destination antennas 4a to 4f. Since
the output destination selecting circuits 21 OGa to 21 On are provided, the
transm ssion - 16 20 July 2006 part according to the present enbodinent is

Z%)t 5_"2?%%&”9@39%&"%& Y e nﬁ%ﬁnéév%%w erf h%?ﬁéﬁéééﬁﬁn%&%%%%%m?” Ao
desti nat i AN SBR! AFARLBHRORAES: fo et AR ey SBPRE B Pecens
| nvent i Ofg il CEy T tH5PPidse t%nfnbbﬁﬁn%ﬁﬁ%&!% ﬁéWHvaﬁiﬁgLéacéBatﬁ@%f spr ead

f y the hardware processihg, t

processing part iIs perforne t e hi gh-speed

site sel Getéotjn%ml@éltrbﬁsmls%mﬁ@eé!mﬁohlﬂewbi})i.s of slot or synbol. In 10 the
case of the software processing for providing a counter and performng the
control of the transm ssion state according to the counter value, the
processing is delayed due to increase of the nunber of processing calls

- and t hi s IndsalAPPlieakilityase that the output control cannot be realized

cont o *py " neCianine b, RSt SR Eorb8elc Tor o
TP he i PP SREXA RS S Bl by b A8 Dro bR O Y
sof t war ety RigRspele dite ée'|%dti%ﬁ$c% t?é‘@héﬂgfed E%rgﬁrdﬁﬁg%?sﬁag%grégﬁfdo@.“ et the

SSDT processing i s occured. However, 20 according to t sent invention,
t heoper f thenearecoidhg sattaiare pradfesting fi vidlh§ eescinter Mﬂéﬁomﬁmbdﬁé by

perform ng the hardware processing. If the nunber of the spread processing
parts foeonthd of thmbransmwissionostatehacabrdingrtalthé sounter vabee the proaessing ‘
process| iggdelagy(f)e gl.rl]ee {oaitn%réag% &Otﬂé rn(t)xlmbseir%?%lroci:ensstin%ecaellgcgr?di tnh?s leads to
the case that the output control cannot be realized instantaneously. On the
contrary, the present configuration to perform the control by the hardware
15 processing that is designed in consideration of control timing in advance is more
excellent.
In addition, conventionally, if the number of the spread processing parts
is increased, the load of the software processing is increased and the
performance degradation of the SSDT processing is occured. However,
20 according to the present invention, the performance degradation of the SSDT
processing can be avoided by performing the hardware processing. If the
- number of the spread processing parts for the fransmission baseband signal is
increased, as the processing, to génerate the control signal in the encoding
processing part is easier than to perform the transmission state control of the
25 . spread pért by the software processing and this leads to reduce the load of the

software processing in the spread processing circuit.
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processing part is easier than to performthe transm ssi on@t@e%oggntrol of
the 25 spread part by the software processing and this |ea t uce the
| oad of the software processing in the spread processing circuit. 20 July
2006 Clains 1. A base station having a plurality of antennas correspondi ng
to sectors, which is used in a CDVA (Code Division Miltiple Access)

comuni cation systemfor performng a site selection diversity control
during soft-handover that the bas%léi tion and a nobile term nal perform
conmmruni cation through nore than orie"seéctor, said base station having
transm ssion control signal generating means for adding a transm ssion
control signal showing if the transm ssion can be realized or not for said
pl ural antennhks td bhase statiomshédipgenpliaslity ofmdtenrasscorsesmondiogt rol means

o e Bcls i eS8 B hiods DERRAMIREAS S, £+ ansr o) on
control cﬁn&“ﬁhi@%ﬁﬁrsgrl%{égﬁ f@ieﬁgdﬁ?lt}ﬁﬁlg@gﬂé sERY, ti{)ged?@ér%h. Gned) d control

signal for each synb sa ransm ssi on da respectively, and neans

for timduting sofohantbiémhexiobasé diatiorbahd antobitdtetnfinal pérforsn gnal
corresponding to said synbol and outputting them 2. The base station
accor di rf@MUBjcatianthrogsdy mpre danioneseatari ssi on control signal generating

1o 5 recei vi gt ke BAERAVIG e B SBE! SErR N Pritach of said
3" epnemeng RIS corlol U AtBginiag Scoldno Lo el
per f or méchrsmigsioa damebe realized or not for said plural antennas to the
transmission data; and
transmission control means for performing on-off control of said
transmission data to said antennas in response to this transmission
control signal, wherein
said transmission control signal generating means has means for
generating said control signal for each symbol of said transmission data,
: reépectively, and means for timé division multiplexing said symbo! and
said control signal corresponding to said symbol and outputting them.
2. The base station according to claim 1, wherein said
transmission control signal generating means has means for generating
said transmission control signalraccording to a receiving quality of a
transmission pilot signal from each of said antennas at said mobile
terminal.

Y The base station according to claim 2, wherein said control
signal indicates that the transmission can be performed only to the
antenna with the best receiving quality from among said antennas and the
transmission cannot be performed to other antennas.

4. The base station according to any one of claims 1 to 3,
further comprising spread processing means for performing the spread

processing of
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antenna with the best receiving quality from anong said anbﬁgnggngd t he
transm ssion cannot be perforned to other antennas. 4. The g 8 tion
according to any one of claims 1 to 3, further conprising spread
processi ng neans for perform ng the spread processing of - 18 20 July
2006 said transm ssion data separately for said plural antennas;
characterized in that said transm ssion control neans has neans for

separat i [ LES| Sal I j.ssion control signal and
means fé%ﬂ%ggbg?ﬁéé%ﬁt Efggp%%ﬁé@gﬁfg%ﬁqgﬁﬁﬂgﬁ c&%gesponding spread
-processi ng neasadtoriz€s po g daid trahsmssien abaflol MRAnBIHaE MBageNtrol  signal
for the corresponding antenna. 5. The base station according to any one of
cl ai ms ToF separating sk frapsmissien dataapd weid trapswissipn eadtrol eigeski ng neans
for performn he spread ocessing qof said. fransm ssjon data, and out put
dest | nacdrshmesns &k peloaiehg Gitpyicdhirlof seid eiTespeNdRg shieAche  he

OULPUL 4RI Hbahls HAEIDBRSE I 1AE QERARIDY RRANNsSIBRAIAIAT | 20 in that

said transm ssion contr ol ans has ne or separating said transm ssion
dat a andigral dott thensorrespormiisgantarinssi gnal and neans for performing the

out put control of _said spread processing neans corresponding to the output
destination hat Thehasesigliopacsardingda@pytonseet ¢lains drfossl ecti ng neans in

.__”respons ' r dransm ssion control signal for the
cortespanfiet o ASRE L BBt RS bReeckiid ebistinpetBIBinSy st em
- parti culpe biread HrIBsEHRNS s YatisRilsdbh dath %n&%ﬁffﬁgﬁ déﬁmatwpcat lon system
for performng a site Selection diversity contro uring soft-handover
“that a Batsstispaheams fanfregly selecting said antenna as the output
destination of said spread processing means;
characterized in that said transmission control means has means
for separating said transmission data and said transmission control signal
and means for performing the output control of said spread processing
- means corresponding to the output destination that is selected by said
output destination selecting means in response to this separated

transmission control signal for the corresponding antenna.
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a plurality of antennas corresponding to sectors and a nobi g[ ﬁzr Lhal
comuni cating to said base station perform conmunication t P H‘é’ re than
one sector, said base station having transm ssion control signal generating
means for adding a transm ssion control signal showing if the transm ssion
can be realized or not for said plural antennas to the transm ssion data,;
and transm ssion control nmeans for perform ng on-off control of said

t ransni ssi on &at a A sahilecanremiradionrsyséeo pediaubanhissCOMA{RPEsI on
control sald transn ssion contro nal generating nmeans
has eV MylfiEbA e R SRt SRR I GrerRiEiRG B Of ' oo g
~transm sgj ..,e&ﬂﬁ | REANST t | tiplexing
sai d synboémlgﬁﬁ&lqggslnr conﬁlgliﬁbpgsr?q?ﬁ%orresggﬁg?r?ggt%osqggélﬁhgmnggl and

out put t isnpluridynof antdieasrodrirésparaling o setiors asysd abdlederdinag to claim 7,
characterized jn that said nobile term nal has means for neasuring the
recei vi F@MBHNIAjingrtosld PR SN RerfpIm semimyRisatien diossBrmere sai d

antennast Qﬁ'gn e%rté ansm ssion control signal generating neans of said
base sta on ans for generating said transm ssion control signal

accor di ng toS%au ﬂaée%@atwmsa\ﬂhglttémémés.oﬁ%rnmIs Og?1a¢ QENHFdtHRL | on system
according to claim7, charactérized in that sai ontrol signal indicates

t hat t heneamafwmck:hm@a tcamsrbissiper ¢antrd gsigmalyshowing é thet enna wi th the best
receivin uality from anpng, sai d antenn s nd the trapnsm ssion cannot be
per f or né%"lsg‘%?'ﬁgrcaé'h'?%ﬁ?@bz %QP" AHSORBBIA ARiENRas [Liesyst em accor di ng
to any ?%smlsmﬁhada{fﬁ Q §o 8, characteri zed In that said base station
further s'pread processi ng neans for perform ng the spread

pr OCGSSIt!WISﬁfls@@thontrol means for performing on-off control of said
transmission data to said antennas in response to this transmission
control signal, wherein E:

said transmission control signal generating means has means for
generating said control signal for each symbol of said transmission data,
respectively, and means for time division multiplexing said symbol and
said control signal corresponding to said symbol and outputting them.

7. The mobile communication system according to claim 7,
characterized in that said mobile terminal has means for measuring the
receiving quality of the transmission pilot signal from each of said

“antennas and said transmission:control signal generating means of said
- base station has means for generating said transmission control signal
according to said receiving quality.

8. The mobile communication system according to claim 7,

characterized in that said control signal indicates that the
transmission can be performed only to the antenna with the best receiving
quality from among said antennas and the transmission cannot be
performed o other antennas.

9. - The mobile communication system according to any one of
claims 6 to 8, characterized in that said base station further comprising

spread processing means for performing the spread processing of said
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- 20 20 July 2006 transm ssion data separately for said pl erah’ gennas;
wherein said transm ssion control neans has neans for separ’zti]“1 ngb aid
transm ssion data and said transm ssion control signal and neans for
perform ng the output control of said correspondi ng spread processing
means in response to this separated transm ssion control signal for the
corresponding to said antenna. 10. The npbile comunication system
accordi ﬁgart%méﬁ@ncdﬁa@ﬂepacat@lmr6atd>pmrabmteaaaér| zed in that said base

station further urality of sprea essm nmeans for

o ormi ng ¢ e B ey Gt fudans Ras Hadtisroh 2B RaRATE 1t put

dest i natdza irapbRESdio9 daf@%ﬁé shiy tr %ﬁ@ﬁllté'SIéﬁ!CSﬁfrprﬁﬁgf Sh@M&E@ops the

out put destination of sai spread processi ng neans; wherelin said

t r ansni gerfomming theobutedeentreboheaidcormespepedatgspread ratdssingnsm ssi on data

and said transm ssion control signal and pneans for perfaorm ng the output
cont r ol 'B¢ARKINHresPPREE f@ﬂ@é@@@ﬁﬁ@teﬁéﬁ@wsmmm!ﬁ@naﬂ fentheout put

Fespons st EfenBlcnr ssi on Tcontrol signal for the o

correspondi nggant gheAmobile communication system according to any one of
claims 6 to 9, characterized in that said base station further comprising a
plurality of spread processing means for performing the spread
processing of said transmission ‘data and output destination selecting
means for freely selecting said antenna as the output destination of said
spread processing means; |

wherein said transmission control means has means for separating

said transmission data and said transmission contro! signal and means for
performing the output control of said spread processing means
corresponding to the output destination that is selected by said output .
destination selecting means in response to this separated transmission

control signal for the corresponding antenna.
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