13 Novenber 2006 1 DESCRI PTI ON ADAPTI VE ANTENNA TRANSHING®NDNr ZF6BARATUS
AND BASE STATI ON USI NG THE SAME 5 Technical Field The present invention
.relates to an adaptive antenna transm ssion apparatus, which is nore
particularly, applicable to a basé station apparatus in a cellular
comuni cati on system 10 using a CDVA system and which transmts

» transm ssion signals by a plurality of antenna el enents constituting an
adaptive antenna. Background Art A CDVA (Code Division Miltiple Access)
system conpared 15 to a conug¥drapabofDVA (Frequency Division Miltiple
Access) systemand a TDVA (Tinme Division Miultiple Access) system is
attracting attention as a radio transfer systemthat can vastly increase

subscri ber capaciAmPTt@Eqwﬁ’q\idz@ﬁ@ﬁﬁw%ﬁéﬁ %%IPAﬁ.X'ﬁlgm an area capabl e of
SN |

service by one base station is called 20 a ce and It is conmopn to use a
met hod in which a pl &¥RIBASE SIRTEQYeUSING i THE iSAMArranged so that nut ual
cells thereof may overlap, giving a wide area covered by a plurality of
cells. This type of systemis called a cellular system In a CDVA system
al | ocat Teghra agilf Féeddt spreadi ng code to each communi cation 25 part
prevents co nicatioqihnterference bet ween users. _ However, since this

spreadi ng code dBes Hbt EVEEEIOPnFRHI TR O PR dH3Rthie $ad@nBp sonetine. In

real it ytrdrmriesisn appaadvas] a8 chhial mé A€ ps AFESIRIAI L) £de16an be reused
bet ween ce%ls that are considerably separated, by using the said cell 30
syst em “Of R3® SLAEIOhARAETR RS d1 & cgldylar qrosmuvpanaigenisysdsiing this cel |

sysiteem udihgdaseoMb eds BERY &nd RhEA$ & rbRemPes e Shahk OBion signals

by a plurality of antenna elements constituting an adaptive

antenna.
Background Art
A CDMA (Code Division Multiple Access) system, compared
153 to a conventional FDMA (Frequency Division Multiple Access)
' system and a TDMA (Time Division Multiple Access) system, is
attracting attention as a radio transfer system that can vastly
increase subscriber capacity. In a mobile communication
system, an area capable of service by one base station is called
20 a cell and it is common to use a method in which a plurality
of base station is arranged so that mutual cells thereof may
overlap, giving a wide area covered by a plurality of cells.
This type of systemis calleda cellular system. Ina CDMA system,
allocating a different spreading code to each communication
25 part prevents communicatidn interference between users.
' However, since this spreading code does not exist
._  infinitely, it will be used up sometime. In reality, there is
an advantage that the same spreading code can be reused between
cells that are considerably separated, by using the said cell
30 system.
On the other hand, there is also a disadvantagé in using

"~ this cell system. As described above, in case the base station




13 Novenber 2006 2 is arranged, it is comon to arrangg nNoR&aefbdos O
overlap little by little, in order not to occur a region being out of
service inside the area. However, in the region where the cells are
over | apped, interference power incieases, conpared to the 5 regi ons where
the cells are not overlapped. In a nobile conmunication systemusing a
CDMVA, all communi cation uses the sanme frequency. Therefore, the radio
channel capacity is greatly influenced by the interference power that each

comuni sataraBngespivecss cORRO donal dinghthd BLETL RENRS W G110 occurs by

overlapping the cells like this, is a cause of the ecrease i n channel

- capaci t§Y 8y t1E GFder B9t fonedtie acoegin bathgroisystesnmsicag a W CDVA
(W debapgs {lMaheSYsiem 3,2 i rg- e I on bi | co ni cati on system

it is presupposed that a Vo?ggf’gégﬁgh?ggi%“t% %ﬁfﬁgpFeﬂﬁ £f€ downl i nk

 (base sP@i‘@Predansntesfergncedipoveti bmcrdimaysel ebapacodpar athet 0 the uplink

(basg staty pty.on) .. .the interference of the dowlink signal is a
factor oroqg;r §§§F§ Hll I%eelnlcsl 5 St ﬂggc‘h‘é PPegpacit y* #ePal8ystem At this

nonent , comfuricangot sy tem Hsing e8P &10f commad: SHehi @6 thkock of a base
_stationsﬁﬁp%&%tusnl I n 3 cel.lular_commnication systemis shown. The base
station apparatistqy- dLereopssit'strddpurbaneehpiarecdty b ghway part 2, a

controlgremnlly 3nfaush@iilbyrdeesstsrdadced polvadi enpards> and 6, antenna
dupl exer parts 8 and 10, and antenna elements 9 and 11. 55 The hi ghway part

2 has & FRELRN FERELYV 85 - wiACKOorAENgbas shetiattiemfecente pwhétht i on of t he
bas® Stedder BPP&F&tupihl tﬁ%aébsﬂjsti'ﬁgdtﬁfé:eii\éeg contrale %gd -
£ sTati%on ta received

communi cation data fromthe base-station control
from t HeWEseesint ¢lornednicapbcstati on at the highway part 2 is sent to 30

oo a7 DTRTFRRSIRE il LIS MR LLOR UL R, o Procesei o
. W-CDMA (Wideband-CDMA) system as a third-generation mobile
communication system, it is presupposed that a lot of data are
15 = transmitted in the downlink (base station transmission)
direction. Therefore, compared to the uplink (base station
‘reception), the interference of the downlink signal is a factor
- for greatly influencing the channel capacity as a system.
At this moment, referring to Fig. 6, an example of a
20  functional block of a base station apparatus 1 in a cellular

communication system is shown. The base station apparatus 1,

as its basic structure, comprises a highway part 2, a control

part 3, a signal processing part 4, radio parts 5 and 6, antenna

_ duplexer parts 8 and 10, and antenna elements 9 and 11.

25 The highway part 2 has an interface function with the
base-station control station of the base station apparatus. It
transmits and receives control and communication data from the
base-station control station. Data-received from the
baserstation control station at the highway part 2 is sent to

30  the signal processing part 4 and the output from this signal

" processing part 4 is outputted into the radio parts 5 and 6.

These radio parts 5 and 6 are provided in response to antenna




These radio parts 5 and 6 are provided in response to qg%ﬁﬂQﬁm?ﬁm venber
2006 3 r elenents 9 and 11 constituting the adaptive antenna. In this
exanple, two antenna elenents 9 and 11 are shown, but generally the
adaptive antenna is constituted of 3a plurality of antenna el enents.
Accordingly, it is clear that nultiple radio parts 5 5 and 6 correspondi ng
to the nunber of these antenna elenents are provided. On the other hand,
the signal processing parts 4 need not exist in response to the nunber of

ant ennae Bheest 9, andUl 01 itGRANGDERE BRI B b aShoHl dalde connect ed
(in other rds, enabling_to process all the data of "the anténna el enent s)

10 wi t IR 6 HYR 2PLENRA FAPPENtSIneRd dfcareadhowpabis gererdibyhave t he sane
conposith®Rdap®ily At i ; ik i.ned, . The radio part 5
ap @nhadid cBALLs Bk ofbg ag‘atyxﬂlf%ltg be 2%

conprises a radio nodul ation/denodul ati on hs88i on anplifier
13, andPEMeddEpt i Mifoxsinply eritlds dhear thatomtlrmlpleardd® pasta function for

contsr old izpg al I i sition, an uplink radio wave froma

nobi | e ~ st gt ?o&n?ﬂzaéssbﬁg?ig%ét\%?h%gmﬁ"g)fgi P8d NG5S ﬁgt%’?ﬂaeﬁﬁe?mgf’ténd i s

i nput t &F9 Rrovidthed s eOeptiiconthaplhdidr thé ¥ighdihprant ety pdupkexer part 8.

~In the @HE?Q@%tdéJ | exer part 8, tragsm’ ssion 20 frequency conponents and
recepti ol FTeguency coRPTERPEe &% theiumbegdof angepramdemestan frequency

conponénitstie sighal @roeyssing part8CLRhbANS MEPLd T &l b4 (i T BL 5L €Cepti on
anplifier |1y has a | ow noi se characteristic ahd can anplify weak

14 usual l
recept iwt?ﬁd\ﬁa\fé?ﬁrla%tﬂr%r?ﬁ?@isl@%tthﬁi@ﬁat@f shelesiterua ledesknss) 25 as to

enabl ewtieﬂhegnngft{};bsera@tiotggr{g_di o nodul ati on/denodul ation part 12. The
reception signal which are detected at the radio nodul ation/denodul ati on

part 12 and W theerprdocpaiss Scand & hedetithd hembasepbandids, i nputted into
the. sigRal the radio part 5 will be explained. The radio part 5
comprises a radio modulation/demodulation part 12, -a
transmission amplifier 13, and a reception amplifier 14. The
15 control part 3 has a function for controlling all parts.

In this composition, an uplink radio wave from a mobile
station, as not shown, is received at the antenna 9, and is
inputted into the reception amplifier 14 via the antenna
duplexer part 8. In the antenna duplexer part 8, transmission

20 frequency components and reception frequency components are
.filtered,andtransmissionfrequencycomponentsdornﬂ:goround
the reception amplifier 14, This reception amplifier 14
usually has a low noise characteristic and can amplify weak
reception waves from the mobile station to a desired level so
23 as to enable detecting those at the radio

modulation/demodulation part 12.

The reception signal which are detected at the radio
modulation/demodulation part 12 and whose frequency is
converted to the base band is inputted into the signal

30 pfOcessing part 4 and undergoes decoding process including
'error‘correction and the like, and communication data from the

mobile station is extracted. Also, in case the received data




30 processing part 4 and undergoes decodi ng process inghugldMher SJoEO"
correction and the |ike, and communi cation data fromthe nobile station is
extracted. Also, in case the received data 13 Novenber 2006 4 is
extracted, the signal processing pdrt 4 is conprised to operate the

optim zation control so as to receive the uplink signals received fromthe
plurality of antenna elenents at higher energy (higher quality) by
controlling the anplitude and 5 phase of the received signal independent

for eachs aniteanaedanthe (91 dIRAORRCABs RHAPLIME @NE ENBGMp M4 §Gei ved data
extracted in this way is transmtted to the base-station control station
via t hPHIGWEY pR M zati oppeoRtr) sRaad, tavreseigeptlet umd.inke downl i nk

si gnal s ddhasoFebBey BRSEr ok 301 hPa i i ti Qe dde signal received
fromthe base-station control es?at [ %n{ﬁsrgs}tejsgﬁg Ité% %J{r)é}noer}tﬁea ase station
cont r ol hiEhex efrrthéhidmuarebiiwnbyabatacllhey bhghwayitpas tnd, and the

co ni i a.l e _si gnal r.ocessi.n art 4. At the signal
pr %ss@%geggfgﬁ%, r%ﬁ%ﬁ%z} 3%@?%| &r?%gge?%%tﬁ(ﬁgﬁteélﬁht g'flg?mé?'r 8Rdcorrection,
gener attobegbme gonkdeptivé amtennan Tiasedcoivédaraceptiandgnfgrmati on from
the nmohj.le station and the codin rocess are performed in accordance
with t h%lpsrvéd"éfllsntercf"ﬁfnéégﬁgrt@ gbﬁgﬁgﬁﬁ@t%%% E9mecel gtatien ¥dAmuni cati on
data. Amohighwhprpdie downlink signal 20 as is the case with the uplink
signal, the signal processing part 4, is conprised to formthe directivity
of the downl PRKERSOfkEF hagd catitthorpepect He phaséowrkdirdnplighate of t he

- trapsm ot klabas é @@ggﬁm%ﬁttﬁ%omsgﬁf&p%ﬁgE?gg?%\ggicggv%%at ais

transmtted and to becone an adaptive enrfa appa e out put of
the si (i@ Yradeessistgtpentcontundertgdeonriads epa ma@d| Atticoth@pdsé&r ansm ssi on
and, i,s transmtted fromthe antenna

gf)\é\en;nfsqg \r}lgg né&gﬁtée%a{agngﬁ%ﬁeegglim%’b]r‘fat@?na‘??@ ahety hdAPYaYied to a
~desiregarta@snasditre communication data is sent to the signal
processing part 4. At the signal processing part 4, the
15 addition of redundant bit for error correction, generation of
control information based on the reception information from the
mobile station and the coding process are performed in
accordance with the predefined procedure complying with types
of the communication data. Also, as for the downlink signal
- 20 as is the case with the uplink signal, the signal processing
part 4, is comprised to form the directivity of the downlink
signal, by controlling the phase and amplitude of the
transmitted data independent for each antenna through which
data is transmitted and to become an adaptive antenna apparatus.
25 The ocutput of the signal processing part 4 undergoes radio
modulation and transmission power control at the radio part 5,
and, is transmitted from the antenna element 9 via the antenna
duplexer part 8, after being amplified to a desired transmission
level (transmission power) at the transmission amplifier 13.
30 ' Since the radio part, the corresponding antenna duplexer
part and antenna element can exist in plurality resp'ectively,

the radio part (radio part 6 in Fig.4) other than the said radio




| evel (transm ssion power) at the transm ssion anplifielnbdkmbPzdignce the
radi o part, the correspondi ng antenna dupl exer part and antenna el enent
‘can exist in plurality respectively, the radio part (radio part 6 in Fig.
4) other-than the said radio 13 Novenber 2006 5 part 5, the antenna

dupl exer part (antenna duplexer part 10 in Fig. 4), and the antenna

el emrent (antenna elenent 11 in Fig. 4) has the sane operation. The above

is the gener cenmpositiqn _and.operation, of the base station par at us
with an adap‘%!lﬂ\flce%élnlsz2 lgénn%n%tefﬂéans%lpgg’f%rn Paghn AP g e%ﬁﬁelﬁfi%]a %th%gn“édapt ive
antenna. |n Tii.s4iypmdothé henthase akathOn appatatusnaquiipped migt hs) an

adapti ve ant.enn interference of the downlink signal transmtted fromthe
rel evant basléass?‘g?i%aﬂ“ea%%lfaéﬁ%' greatly influences the channel capacity as

a systemis as nemhé GREGe iabowe geAGGOT &iPeiMichhir BasQc sdAbE aneappar at us
with said adaptive antenna conposition i1s also requested to nmake the

i nterferencdBr EhtisiPoRRAPIFAEYS| GHE! 2asadiniilveniatenpessidisaissPirscl osure of
the InventiopBExappl & £TBOE RRRL S.,0fdLPe; B €380L,d Nvention were nade in

accordance with these denands, and the object of the exanple enbodinents
is to provide an addgtisvevrenteriha basenstatssnomppaappar atuippbtatitheduces t he

interferenc | ink, signal to.prevent the system channel
capacity f rganrﬁog}eﬁ%é%gsﬁ ﬁaggm;add 1ehab e%éang?f%fc?f’lh\?eg%%%lemgt 5%%@ oper ati on.
Accordi ng tcranbnistedaspectthef réherapresesyd stave ispparatiliegeedtsiypr ovi ded an

adapti ve ant.%r}na tr anzcgﬁzgﬂon ﬁpEal’ atus transmtting a transm ssion signal

by a plural ity 8F %t &t FRACIHs £P t Yt THRTSBnl AdSpirhel Wfctenna,

conpri si ng: adveli A&IFr@EAPLE, HHAGEESE G tARABS %{Qfar@l)éﬁé agtdnngai gt erference
conponents of the transm ssion si,g.nal s received by each of the antenna
el enents; afd@R EHNATGE AR AFREPPSE tEShtiFoRL shigraguested to make the

interference of this downlink signal as minimum as possible.

Disclosure of the Invention

Example embodiments of the present invention were made in
accordance with these demands, and the object of the example
embodiments 1is to provide an adaptive antenna transmission
apparatus that reduces the interference power of a downlink
signal to prevent the system channel capacity from decreasing,
and enables effective base station operation.

- According to a first aspect of the present invention,
there is provided an adaptive anfenna transmission apparatus
transmitting a transmission signal by a plurality of antenna

- elements constituting an adaptive antenna, comprising: an
interference processing means for extracting interference
components of the transmission signals received by each of the
antenna elements; and a control means for controlling a
transmission directivity formed by the plurality of antenna
elements based on each_of the interference components.

And, the control means may comprise a signal processing

‘means for controlling amplitude and phase of each of the




transm ssion directivity forned by the plurality of antgmaamtelgwents based
on each of the interference conponents. And, the control neans may conprise
a signal processing neans for controlling anplitude and phase of each of
the - ---------- --- - - ---- 13 Novenber 2006 6 transnission signals
corresponding to each of the antenna elenents based on the each of the

[ nterferenceté@mﬁﬁénps sifingds cahespnheifeteneaciprdcessiangeneans nay
conprise an i r pcessin rt. for detectl t he anplitude and
phase of each%r%rnfttghbgaglgﬁtoerf Y eer?((::}é ngo%%‘ NEHESLCIEAE £ ﬁeaﬁ%l El(;EF%fcessi ng
means nmay cohé rlmltethB:ean@Iprbtlélﬁlal@dmeﬁﬂ‘iﬂSﬁapfcoﬁ@QJ’;teO&n tin€et feaRgHd SSi ON
~signals so as to m.n HTE of the interference corrgonents Furtherm)re
the i nterfergﬁ%%esﬁrl8%é°sa§l ng" ShETE\? bee PPLVIHed2R % PESHATH ®REh t he

plurality of canimenngeirer@ttScadneddy,f aidntdet 8Ghh0HhrBrOSEsS Mankhe
anplitude and phase of each of the interference con‘gonents inatine

di vi si on nmodB2Y ERPHRYr Phe PRl Titer 3 Bivse pf ceeBsth§heeaRssHgyive provi ded
With the eachignfsagd @RNgs &l 8IRIS ch Aok %@ltherﬂéQEﬂ&er HHEF&%en{:Q the
interference processing nmeans, a radio part for radio anplification and
denodul ati on of eﬁ‘éhtfﬁrmph%r mii?teellflé@eﬁﬂ;r@ncedrmﬁeﬂmsg mepnbengy dei ded with
the each o_f %ﬁ@gg Wllt diwd %'iﬁ#ﬂylt agg 3[llnt 18 Ingréance processi ng
part for ectl ng the anp |tu e an dsebased on theses derodul at ed
power s may bEEprCU-m detedtriopoprmesai ©H ttHeeampnlzamda ahdslmlatse dtearding to a
second aspecf-qf nventl on, rovi thd a base station

t
apparatus in a ceITneEleEEeerséngnTn?ﬁ"?%rhefl %nms?stf]énren ‘f.lfsmﬁg HRCEHaftT VE*ant enna

t ransni ssi onthTHetafferaideoprafesthey axam ey adpebuTesd sviks @rsesdped. The
base stati onggp aratus jtself may detect the reflection conponent

(interferenc SRENT)SEREE LI ERYAL L% IS PgREPTE 0f 0t Bl downl i nk si gnal
of its own apgkddiRRef@NtIr8besdi®ig means, a radio part for radio

amplification and demodulation of each of the interference

components may be provided with the each of antenna elements
individually, and the interference processing part for
detecting the amplitude and phase based on theses demodulated
powers may be provided in common with the antenna element.

According to a second aspect of the present invention,

there is provided a base station apparatus in a cellular
communication system using an adaptive antenna transmission.

The operation of the example embodiments is described.

The base station apparatus itself may detect the reflection
component (interference component) of the transmission signal

- of the downlink signal of its own and then control the
directivity of the downlink signal in accordance with the
result of this detection so as to minimize the reflection
component. This may enable to reduce the downlink interference
power and to perform the effective operation of the base
station.

The first effect according to the example embodiments is
to enable to reduce the interference power.of the downlink
signal. The reason is that the relevant reflective component

 becomes a minimum because the base station optimizes thé control of

the directivity of the downlink signal, while detecting the




directivity of the downlink signal in accordance w th tfaovéfsddbdosof this
detection so as to mnimze the reflection conponent. This may enable to
reduce the downlink interference power and to performthe effective
operation of the base station. The firkst effect according to the exanple
enbodi nents is to enable to reduce the interference power of the downlink
si gnal . The ¥&ASYAOR s comprcerheck eflevamun refateet sy alovuhipénentnsmbeciones a

-m ni mum becasiggat he base station optimzes the control of the directivity
of the downlink signal, while detecting the 13 Novenber 2006 7 reflection
conponent of its é&wmostidtd ertsndlafitkeinkaddcadsng sisi ahe Ségmale Al so, the
second effec rding to t exanpl.e odinents is to enable to reduce
t he downl i nk ?Cglﬁlglﬁ?sségo%o 68%8 §%rr%d‘tlc§ gg‘?fd(?}“’?ﬁlt“ e S PRSIk POB%T at i on of
the base st anioth pEhorni ems aIfestivBadpdraci @owal iHkpk s eLferance,power can
be reduced _and reduction of the system channel capacity can be prevented,

since the bdS85%t dfi b ot niPRd ink e EsRESENCHIPAUSE Y &€t FSAUedof  t he

transni ssi onndwWiduer dat et £ sybesnl ehh@ehi S4p-cOPPURENte %frev.ﬁt%clpvm )
station's downlink transm ssion signal. Brief Description of the Draw ngs

Fig. 1 is aStifefheRaseptirikoni agintaesf tha centyodi sethe dgeotidiity < t he
present i nVeRLi Ofkinsfet foic | fnfr ILBOLATHSNON 1R LAdh o LS RE GpATAL i on
state by a conventional Dbase station apparatus; Fig. FSTE i agram
showi ng a r adPoowinedapiopaydiovohirk direnbyissidpaségsdlat i on appar at us
equi pped with an adaptive antenna apparatus according to the present
invention; Fig. 4 is a functional block diagram show ng another enbodi nent
accordi ng t éride QesesgptidmveEnthomrakiggs 5 1S a functional block di agram
showi ng further _,. . : .
Fig. 1 is a functional block diagram of an embodiment

according to the present invention;

Fig. 2 is a diagram showing a radio wave propagation state
by a conventional base station apparatus;

Fig. 3 is a diagram showing a radio wave propagation state by
a base station apparatus equipped with an adaptive antenna
apparatus according to the present invention;

Fig. 4 is a functional block diagram showing another
embodiment according to the present invention;

Fig. 5 is a functional block diagram showing further
another embodiment according to the present invention;

Fig. 6 is a functional block diagram of a conventional

base station equipped with an adaptive antenna apparatus.

Best Mode for Carrying out the Invention
Below, an adaptive antenna apparatus relating to the
- embodiment according to the present invention is explained in
detalil using the accompanying drawings.
Fig. 1 shows a functional block diagram of one embodiment

according to the present invention. The same parts as Fig. 6




anot her enbodi nent according to the present invention; {gizNgverfbek 8003
functional block diagramof a conventional base station equipped with an
.adaptive antenna apparatus. Best Mde for Carrying out the Invention

Bel ow, an adaptive antenna apparatfls relating to the enbodiment according
to the present invention is explained in detail using the acconpanying

- drawings. Fig. 1 shows a functional block diagram of one enbodi nent
according to the present invention. The sanme parts as Fig. 6 13 Novenber

2006 Baee eslhOWBYDYhé NCarte BymeWIRO! Sk I et Egegégéeé?&bogq‘ﬁlggjcrrent .
describing onl.y the parts different fromthe conventional = ékanple in Fig.

6. Ther@ETE 00 ABYY athe magitEeféAferenbcmsi e pantertiokali nput ter ni nal
t her eof exgmpmaenneet gdgwi t . tnipal of the antenna dupl exer
ek Sl &de _'lk}léﬂ%elgﬁ%\rr%h%£§1H\:Qr%%rqericoe%%occf?s&rlngi gnal

part 8, and_output termnal thereof 1's connec
processPH Par A Inpyhgerpinal therebfidls thenearteennatidpb eeai-tpart 8 is

connegct gd-il:@alih L.gsLon output termnal of the radio part 5, the
second terlma%aﬁft%lgérae%%;{‘eﬁgac%u ﬁleec ee]:dpf'ii{:%e L 8BEPBh YeBdrater minal 10 of

‘the radtheysaftt i$ coandethe tcheadh todr 5igedl Hheeesiing pgqegetpggg? to the
[ ' of a radio

ant enna:9).. e interference processing part 7 is conprise
SWi tch'afplgl)rstt :irgmh & ﬁ[“&r%’gcreé‘ﬁé‘e&&?&ﬂ%am BRrY B igronmesitrertenthe radio

-denpdultatanamipaldn 1 tpand t3Pmimd RIS RBBCLa ¢ JPRL-+ 18 p@,%c%%%gg part 15. The
out put of t,hii interference signal processing parf’15 1s Ted back to the
si gnal 8288si MEseat 1s commgcthd &0 ghel rerertdssi hgpwartersinahe directivity
of 1bhe o fdeNOhAKo Ha@?ad  hSq GRRL{E ed on the distribution

i nformation of t%?ai nt e'rferen%e{rgfﬂcfﬁ%pﬂ%nm% %ﬁ?rescffgﬁﬁlcoélﬂ?‘é}:ﬁgd 20 from

thi s i rfCetherenkenpr dessing part 7. Describing further in detail, the

e o enCern Pt REEPPLAG A oce s RLHAT P16 IH028068 o2 HIG: S 97
switch part 18, an interference amplifier 17, an interference
radio demodulation part 16, and an interference signal

153 processing part 15. The output of this interference signal
processing part 15 is fed back to the signal processing part
4. In the signal processing part 4, the directivity of the
downlink signal is controlled based on the distribution
information of the interference of the downlink signal obtained
20 from this interference processing part 7.

Describing further in detail, the interference
processing part 7 operates on the basis of the signal inputted
from each antenna element installed in the base station 1 via
the antenna duplexer part and feeds back the processing result

25 to the signal processing part 4. At the input side of the
interference processing part 7, a radio switch part 18 is
provided so as to enable an input signal from a plurality of
antenna duplexer parts to input alternatively (alternative
input). The signal chosen by this radio switch part 18, after

30 being amplified under low noise at the interference amplifier
17, is inputted to the interference radio demodulation part 16.

At this interference radio demodulation part 16, the




fromeach antenna elenent installed in the base stationslhoVdnder 2dd@ ant enna

dupl exer part and feeds back the processing result 25 to the signal

.processing part 4. At the input side of the interference processing part

7, aradio switch part 18 is -proviSded so as to enable an input signal from

a plurality of antenna duplexer parts to input alternatively (alternative

i nput) The signal chosen by this radio switch part 18, after 30 being

anplified under | ow noise at the interference anplifier 17, is inputted to
e

the i nt énterBnenceatcpdeBRARI0NM tPEE Hedbeted ! ahhiiS &P&C&I&%Fde”ce radio
demdulﬁ%iﬁn part the 13 Novenber 2006 9 interferen reception

6, 3
conponen?t 1§ d&?gﬁ%%ﬁn%&lﬂga%mmq%ngt parhe 5 mi.bhf &renomayi gnal

pr ocesseagvasitonlfo W bhsé HRAAHENCYng GRRVELSHQN e.pand. . And the
output of the interference signal pr occg'g |u%g°§§;h|%spl?€%r€earc %o the signal

processPHPPaPEocessinggpels £re bnal tof thesignabbrbhesiphgnderence

anplg figr 17, the interference radi o denodul ation part 16, and the
interference signal processing part 15 is respectively sane as that of the
‘reception amblekei ethel basthefuraot il @ fronsl| aitcatedends Wndliign epart 12

(mainly,4h e ulation part), .and the signal processing part 4, as
expl ai n:g:l’ %#%F?gge’ésemcreg raf%odg?ré?%'ﬂcaét% Reeh ¥ g.and Fig. 6 in that

~the | atirererdfieplenes sigphi krcde@Rahg f4:am bhe B@%é@ci%gg,i gﬂ“@gg the forner
applies qcomglipk signals fromthe base station itself; that 1s 15
conponet® P&t §PRi FRFeRFitRe 2BRSEE 32Rt3 on the safiiwerference conponent of

t r aS M iuQ A t3bAPAERo RNGR 1bhaNS 13 Qﬂaiﬁﬂk%’e dte%ngg :?%z'a ‘Ir%g rgipeach

constituent element of the interference processing p | ai ned in
det ai | .@andktle sagnah reranps tng phet dasas ehplathed tadiig.s6u t chepart 20

gnglc?z)?:irsa%%‘;%%cg%e% %l?ra]ﬁ(t:% gg% (;ﬁ:,beﬁ?%d.?lt#t}s‘?&eé?el ngggf a-ll;gﬁiggt enna
: uplink signals from the mobile station and the former applies
downlink signals from the base station itself, that is
15 components returning to the base station as a interference
component of transmission signals once transmitted.
Below, the operation of each constituent element of the
interference processing part is explained in detail.
Here, as an example, the case that the radio switch part
+ 20 chooses a signal of the antenna element 9 is explained,
The antenna duplexer part 8 has a function for outputting
a signal inputted from the transmission amplifying part 13
- {downlink signal) into the antenna element 9, a function for
outputting a uplink signal received from the antenna element
25 9 into the reception amplifier 14 and a function for outputting
a downlink signal received from the antenna element 9 into the
radio switchpart 18, and is comprised so that each of operations
_from input to output mutually may not interfere.
In particular, if the input signal from the transmission
30 amplifier 13 leaks to the side of the radio switch part 18, going
through the antenna element 9, there is a possibility that

nonlinear characteristics come out due to saturation of the




a signal inputted fromthe transm ssion anplifying part13}3verfideovddgl nk
signal) into the antenna elenent 9, a function for outputting a uplink
..signal received fromthe antenna elenment 25 9 into the reception anplifier
14 and a function for outputting & downlink signal received fromthe
antenna elenment 9 into the radio switch part 18, and is conprised so that
- each of operations frominput to output nutually may not interfere. In
particular, if the input signal fromthe transm ssion 30 anplifier 13

| eaks t dntéef sictecobmpher 1adig SWBtQHaPaEﬁezgitegggpﬁncérgéﬁﬂéq the antenna
element 9, there is a possibility that nonlinear charac I'Stics cone out

due to B&FEHURS BiPHENe RBEtennaGlemBBE 92008051 Goi sitodt!. or Birere fawpl,i fi er 17 and

t hat t henidiRif €5 1R e 08GEn 4 Lyed fromthe antenna elenent 9 is |ost
to sight, Therefore . i1n order t‘ggglﬁgé\clheontth rsgh%kpehaasse[ Sgegh%d't”l?‘*‘?he phase of
the inpBt9nal §rrir the gwanhwis s bors pinpdi Dienplanti ¥ia tldr and dilakiof the signal
S preppagad L@qatdae s the radio switch part 18 via the antenna

el ement” 9 %%g turn:td%oggcr!gg)g t%ﬁtruaa Hoysvffev% R Yt thepntganat her hand,

t he i ntekdvandnfeacenpoment oyeef kocihitm1150megAest 314008 transmitted from
t hrough propagating in the air is

t he antenna nt..9 and .del ayed
 out putted tosk'ﬁ:em%roat&ﬁeé:a}l‘-i‘)“dsv\ﬁ%ry‘lnﬁﬁf‘feﬁ%‘% tHRANSRE e fdegadied, since
‘havi ng ¢dmpomratghonek fimimentiicabdderay gneorarhtaﬁnsmenqu?p%&ed fromthe
' er 13. In this way, any conponents of signals once

_transrricfsll-on aﬁr]ﬁ:lif' 1 th . a

t r ansm SPEY SO H MHE BERPSYAZ PG thRabRde Sttanitéedita theradico the ant enna
1510l ereviiech paek 13 W oD EBeli AOhd IR daNt ST &I 8268, BT AGEIZLNG, Part 7 via
the radjo switch {)art 18. The interterence conponen passrng the radio

swi t ch Prferetial datsyuifazeadthe t e¥grsdi eytpahpéd fimeh ahet he interference

ampl i fi®fankhi sanch t%lriggggt 'gg)'n data is extracted at the interference
signal processing part 15.

In this way, any components of signals once transmitted
via the antenna from the base station 1 returns to the antenna
15 element 9 and is inputted into the interference processing part
7 via the radio switch part 18. The interference component
passing the radio switch part 18 is demodulated after being
amplified at the interference amplifier 17, and the reception
data is extracted at the interference signal processing part
20 15,

The data extracted here is, in fact, the data generated
at the signal processing part. If the known data such as a pilot
signal preliminarily decided is used, it is available to know
a differential delay {phase)} and/or an energy {amplitude)

25 difference between the data received as interference and the
transmitted data.

In addition, if the same operation is sequentially
carried out in a time division mode for other antenna elements
such as the antenna element 11 as the access point of the radio

30 switch part 18 is switched over, it is available to know the
' elemepts (amplitude and phase) received from each antenna

element by interference of the downlink signal outputted from




The data extracted here is, in fact, the data generat edsnalemdieadisgnal
processing part. |If the known data such as a pilot signal prelimnarily
.decided is used, it is available to know a differential delay (phase)
and/ or an energy (anplitude) 25 di¥¥erence between the data received as
interference and the transmtted data. In addition, if the sane operation
is sequentially carried out in a tinme division node for other antenna

el enents such as the antenna elenent 11 as the access point of the radio
30 swit the paade KRaitsosWitched over, it is available to know the elenents

(anmplitude aqﬁkpgase% recei ved fromeach antenna elenment by interference
of the downl itk 28PGhEPR ot ihEednfeomr aPINOPekber dROBE ivityt be base station

1. In aghétdOmmtiioh édyRiivibar (@lieeR i0q t 1‘@)5\%?&(#1 %98 dastal lation

condition (direction, angle) prelimnari owne y eac X8f8nna el enent

i s i npubY AN ANESPRR SleMeRt dsdmpatéiedriaitobtipy bressiargnparsighi) it i S

avaid abheod&s 48l el i hes Sty 0 ' i bution of rhe downlink interference

_ conpongaps pece%ﬁgdr at 1ﬁ§;§§sévggﬁf$%ﬁLtor gtSS&m#??ﬂPWQﬁFePference si gnal
di st ri bdtsorbutiporaftherdoointlanketh ax fidvien cwedorippnbats hack i egt he si gnal

10 proqgés&ﬂgbgggtsga{{égnthe interference signal processing part 15. In
the signal processing part 4, the transmssion directivity of the downlink

signal is coffhrotiben] sk detkpferdmddri AQmiahedi Bt £rfarigace si gnal conponent
receivediﬁ} t he base stati.on aggaratus 1. 15 In order to explain nore

VEISFPRA OB aP Ense 4P LBIS ofaY He d@dpbrok tmttdvensiapadr at us

ef fective

acaor dippded stihg pHesS eMrom MERht 0Pt i LRELALT Q1 L§¢ expl ai ned,
assumr¥%the setting environnment ofethe basg stgtfgﬁgggﬁgﬁ%a% in Figs. 2

and 3.1 L8dFRS GHITeRePFARR TS W Papitofaghhe drrastsatesasn shown in
directivity of the downlink signal is controlled so as to

nminimize the interference signal component received at the base
station apparatus 1.

15 In order to explain more effectively the characteristics
of the adaptive antenna apparatus according to the present
invention, the operation thereof is explained, assuming the
setting environment of the base station as shown in Figs. 2 and
3. In addition, the radio wave propagation state as shown in

20 Figs. 2 and 3 is only an image and does not decide the actual
area.

Fig. 2 shows the situation under which a conventional base
stationapparatuslﬂl,withoutbeingequippedwiththeadaptive
antenna apparatus according to the present invention is

25  installed in a closed space such as an underground mall or
indoors. In the conventional base station apparatus 101, since
radio waves are transmitted towards a non-directional area as
shown in the area 201 in the figure, the transmission waves
of its own station reflected within the air in the vicinity

30 interferes by reflection, and since the transmission direction
of the waves are not always optimized so as to form the mode

of the setting open space, the waves are not propagated in the




20 Figs. 2 and 3 is only an i nage and does not deci de th@oashbeabopsar ea.
Fig. 2 shows the situation under which a conventional base station
apparatus 101, wi thout being equipfed with the adaptive antenna apparatus
according to the present invention s 25 installed in a cl osed space such
as an underground mall or indoors. In the conventional base station
apparatus 101, since radio waves are transmtted towards a non-directional
area as shown in the area 201 in the figure, the transm ssion waves of
its ownvifatdusmesrelheceBuray tthine tdiei Aied hNpidl o Bifrkif:éﬂer?éociin@t erferes by

refl ecti ince the transm ssion direction of fhe waves are not
al ways %gﬁnrﬁ%zr}ggigﬁg%smtng PO thENr6Feas0802 h@03eand R§4oberthepace, t he

waves afegmot. propadiidteitn, Nebbe 18 Nt 2000 gk idg gLeas. Therefore,
there existed gé}(])bl em of generati ng an unperceiving zone such as the
areas 207 Iﬁ%{ gha" 20427 FPR0Tea I FR Yy G/ or rrraddaptiore askenna f thebase station

appdr at bisse Sta@qohppash it an it a ..an r .an_adaptive antenna,
the 5 base station apparatus is no%%@qgﬁgggéna}g'gtﬁ%n?ﬁﬁ? if8h for
- capt uri AP EHE Gt khe Tatsr epapranaupting thansmnssienivawes f ofi ts own

- stationjtdhgrel i of N f djusting the, . directivity of array in
line with the sgtétgf'?\% :rn}{\%r%gﬁzght?ﬂ%?péq‘c(?ﬁso PF 9 HF % thBapt at i on

cont r ol SAERAESHPLY| 9 awicel ithé ingOw Bt tthegs erviingoaARMEonddhadyance, shoul d
‘be requj : trar 1g. 3 shows the case in which the base

stati o#%ﬁ%ﬁ%ﬁgkﬁ%%qﬁ%s Eagﬁxﬁg? H°He Odd 4Pt P8P LiTsh i thaphar at us
acddr di sertiogt kevprasenit, i avealvarmcd S dHpshal Hedratniddye sanme environment as
‘the above. Ip this case, as shown in 15 Fig. 3, it enables to receive the
reflection c@ﬂp efiPBEG1TY 1 E190wh SEpYEi e cassdd Bhichasubasendi ng wal | s

and/ or dwafuiofr Spperatduyl evheeqRasH &l Jilth RASC.SLALIQN ARd Lo control the
transm ssi on d|rect|V|ty of its own station SO as to mnl?nzethe
reflectqgﬂqratus according to thg present invention is installed at
the same environment as the above. In this case, as shown in
15 Fig. 3, it enables to receive the reflection components of its
own station caused by the surrounding walls and/or barriers as
interference at the base station and to control the transmission
directivity of its own station so as tominimize the reflection
7 components. Control of directivity can be realized by
20 controlling the amplitude and phase of the signal transmitted
.. to each of antenna elements comprising the antenna array, as
is the case with the conventional antenna apparatus,
Thisenablestoeﬂiminateunnecessaryreflectionnearthe
base station and to automatically make the optimum directivity
25 at the setting environment at the base station so as to
effectively propagate the radio signals. Accordingly, as
shown in the area 201 in Fig.3, it is made available to provide
-services with the areas 202, 203 and 204 {refer to Fig.2) which
were unperceiving at the conventional base station 101.
-30 | Fig.4 shows a function block of other embodiment of the
adapt.ive antenna apparatus according to the present ihventiou,

and the parts equivalent to those in Fig. 1 are shown by the




conponents. Control of directivity can be realized by 26Ne@mbepdosng t he
anpl-i tude and phase of the signal transmtted to each of antenna el enents
.conprising the antenna array, as is the case with the conventional antenna
apparatus. This enables to elininat® unnecessary reflection near the base
station and to automatically nmake the optimumdirectivity 25 at the
setting environnent at the base station so as to effectively propagate the
radi o signals. Accordingly, as shown in the area 201 in Fig.3, it is nade

avai | absam¢ cxquiesvi de FS€IV) Gas Wkl rbhen & ingl 204 (refer to
Fi g-2) which wgre ujgﬁercei ving at the con\?%%tci%%%%f]gbéaslgp?t éLt%i on 101. 30
Fig. 4 sREWETIEd GREt 3 bh aNTEaRa0ELeendrs  eahéds sl sob rehprocdaptii ve ant enna

appar at s aa€a di Vs ich hHE RREs i Ion and_t parts equivalent to
those in Fig. 1 are shown by thlgﬂgfga%gg%%r"tfﬁﬁgln‘igﬁgaarf’é:e({:‘&aes. In Fig.1,

an i nt eFFEN e apr Boesiteg fpaency imliopseitdecdmar 1al.| miuetrra el enents,

and ssi gk edd e RLQC s doe_division node by alternatively

extracting t_flée ant enna eiléarrrlg%t?esEggefﬂ%r?r}ﬁeepf%?%?ﬁéygrBEHTBS dwPtch part 18.

 Howeverth& figueee theebmrrr ianeanti mrodels ihgtRNftep N tRE QGRSSHEY parts (in
the fioyregnqthie 'L_‘Lg;.ggerence grocessi ng part 2 for the antenna 9, and the

interference processing part P8 ¢ ghBaghiidnhar the antenns a4} ded for each

- of ant eanra pelogndad sfoarshdhhe fShfbéhna raGalyed fg,qan@?ec@\%%gggnna IS
processleedc.ei%o Tpe interference processing parf 7 as sho In Fig.4
oper at es ion "Ehet S¥Pe IRy 2BEEBRB| 15 iFPGEsSERg. 1 except for having no radio

- swingch part . Tbei (97 eh 80P EASASY BY-DY Lad LBl 80 pOpELAf €5 In the same
- way as interference processing part 7. The interferefnce p?b essing part 7
pr oces SBETEHES dAWHI T ARMGiWFYadS £8P ebrdd/ dul Fily . lhexaattefioma h8y iggnd t he

the. ant o o AP RG | sr he A B Re SR aS P A Ra ThrY fFtRte detected by
each operates in the same way as interference processingpart 7. The
interference processing part 7 processes the downlink signal
15 received at the antenna 9, and the interference processing part
19 processes the downlink signal received at the antenna 11.
And the information of the phase and amplitude detected by each
antenna is fed back to the signal processing part 4 to perform
the directivity control of the signal.

220 Fig. 5 is a figure for showing a function block of another
embodiment of the adaptive antenna apparatus according to the
present invention, and the parts equivalent to those as shown
inFigs. 1 and 4 are shown by the same symbols. Insteadof giving
the interference signal processing parts to each of the

25 interference processing parts in Fig. 2, the interference
signal processing part 15 common to all interference processing
parts is provided, and the downlink reception signal from all
antenna elements is processed in this example.

Each of interference processing parts 7 and 19 as shown

30 inFig. 5 operates in the same way as the interference processing
part as shown in Fig.4, except for having no exclusive

interference signal processing parts. The interference signal




antenna is fed back to the signal processing part 4 to1pReib 2dohe
directivity control of the signal. 20 Fig. 5 is a figure for show ng a

..function bl ock of another enbodi nent of the adaptive antenna apparatus

" Each of rnte

according to the present. inventil¥n, and the parts equivalent to those as

shown in Figs. 1 and 4 are'shown by the sane synbols. Instead of giving

the interference signal processing parts to each of the 25 interference

processing parts in Fig. 2, the interference signal processing part 15

comon pecaskingt 5 fledenRc €upteLes SEdE cR@lifgl §h@rﬂygsge§ndand the downl i nk

reception 1siltg{gal romall, antenna elenents i's processed in this exanple.
i &r 2hcB@ Pt sdaBeingh puahls ippaidefothe dememwia®donn Fig. 5

oper at esigna LN oxedEL WAYe A el &I 15000 RLOGE LG, nPBLL S ShOWN i
Fig. 4, t%)f?cept for having no exclusive Interference Signal processing
e

parts. IRRPLE TR G S4ppAkl PUScaRieherT2006 14 processing 15 has a
funetion forgeeuntiagphhe ph | itude of each signal through input
of the dermodul ation si gna?sgﬁlfoo%%%qﬁgﬁflar?%rgﬁcgrﬁﬂfiﬁﬁggi ng parts and
- f eedi n@FaEkon D@ leEsDD) t3y sttiee 9 gremp i HiceE 5 BEidamboddmShAce the base

stati onuap J . Fx equenc Di visiqn Dupl ex (EDD) Systemis

exenpl ipcfi egﬁé%%%édg'gk gﬂilg‘lr;rsé%lﬁ,e a%ﬁgnﬁf)pci’rpﬁte&?ch%W $&nghel ant enna

dupl exé&owpaets Bt aied ebBent Holey erlsd tavie3 1865€NEd aldoytakse AVmd | able to
adopt the.Tine _ Diwvision Dup|lex Systemin the technology of this present 10
i nvent ?Jéﬁ.lsll-%r\}\e]?)@:f'l,exi RYPHER YA€ itechaodoay |efbltdisopskbephate  each

-antennanduptecer Rowbver, RARIMGECAde DY +3 LENE Bl 1R |lter. In
addition, the present invention is enot lim tedl to '?ﬁgejeEgﬁ r(’)a(kflgérrent S

t ypi caPfPG! SRFPRRII B Srerepa el Fepdrseni tskild eeneridl bandhsasst can
transf gim-@pd/ or change to vari ous nodes w thout departing fromthe scope
of the invention on a basis of the

In addition, the present invention is not limited to the

embodiments typically exemplified here, and a person skilled

15 ~ in the art can transform and/or change to various modes without
departing from the scope of the invention on a basis of the

- descriptions of the claims. And these inventions belong to the

claims according to the present invention.

20 Industrial Applicability

The adaptive antenna apparatus according to the present
invention described above is adapted for use in a cellular
mobile communications system, and more particularly, to a base

station apparatus in a cellular communication system using a
25 CDMA system.




descriptions of the clainms. And these inventions bel ongstNevdniRr 2006ai s
according to the present invention. 20 Industrial Applicability The
adaptive antenna apparatus according to the present invention described
above is adapted for use in a cellbyar nobile comunications system and
nore particularly, to a base station apparatus in a cellular conmmunication
systemusing a 25 CDVA system 13 Novenber 2006 15 CLAIMS 1. An adaptive
antenna transm ssion apparatus transmtting a transm ssion signal by a
plurality of antenna 5 el ements ¢ofgid tuting an adapti ve antenna,
conprising: an interference processing neans for extracting interference
conponents of the transm ssion signals received by each of the antenna

el enents; and .a £oOHd=0kgea rol L transm ssion 10 directivity
formed by the plurali ?l;lgfg gﬁ}:ééﬁlaa e er?@rji é? agaepcf)arg Y8ach of the

i nt er f eFEMMTIdSAPEne fiansmisahondaiyriate bgns epineraappgr 6f Ustregar di ng to

cl aign lgi endiisel 'EH ’ r.Ql s..conprises a signal processing neans

15 for cd%troﬁlfga§gﬁp-€§ﬁéggbﬁgggﬁé§ Le23n GPMPHES ¥M%insni ssi on si gnal s
cor r espondi n@nt dneexcfersncehprantenieg eleiBNEsr basethAingeach of the

interfe nents. 3. An aptive antenna apparatus according to
claim 2:,[ gg e\%/%g?gicnom PG R %’??‘3@&68“%%&1 f4oRebnsessipetises an

i nterf erermaehppbcessiag gpmat efleheflet ecdddng the anplitude and phase of each
of the interferenge conponents, and said signal processing neans controls
the anplitudd &A%Y "}ﬂ'}ag‘é’aaf‘ fAE eertroldingha tramsmisssioon signals so as to
m o z#i aehivoty themea byt §1ERSE GPIRONANLS 081 85489 By Lhe
interference_ processing part.

: -on each of the interference components.

2. An adaptive antenna apparatus according to claim 1,

wherein said control means comprises a signal processing means

15 for controlling amplitude and'phase of each of the transmission
signals corresponding to each of the antenna elements based on

each of the interference components.

3. 2An adaptive antenna apparatus according to claim 2,
20 - wherein said interference processing means comprises an
interference processing part for detecting the amplitude and
phase of each of the interference components, and said signal
processing means controls the amplitude and phase of the each
of the transmission signals so as to minimize each of the
25 :interference components detected by the interference

processing part.

4. An adaptive antenna apparatus according to claims 2

or 3, wherein said interference processing means is provided

30 in common with the plurality of antenna elements, and performs
detection process of the amplitude and phase of each of the

interference components in a time division mode.




4. An adaptive antenna apparatus according to clains 2 130lvenberdmsei n sai d
interference processing neans is provided 30 in common with the plurality
.of antenna el enents, and perforns detection process of the anplitude and
phase of each of the interferencéfonponents in a time division node. 13
Novenber 2006 16 5. An adaptive antenna apparatus according to clains 2

or 3, wherein said interference processing neans is provided wth the each
of antenna elenents individually. 5 6. An adaptive antenna apparat us
according to claim3, wherein said interference processing neans conprises
a radio part 5 for rg%lio,arrplification and denodul ati on of each of the 10

i nt er f er ence >corffbAEAPELVE AN ePaa; Pparatyss apeond v twi tlaisach of the

ant ennaor ol eameta1h i dHaLtyer SAITpERLELL B1PIR BT poEsSINg part det ect s
npo

the anpljtude and phase of each of e Interference C s based on a
15 denottitattiEnesahpef Fntemnehelemelts gardividndlsai d i nterference
progessing part is provided in coomon wth the plurality of antenna

el enents. 7. A base station apparatus in a cellular communication 20
'syst em usi ngéan adagepviveanrnérnaa tapeaitesi S8 AELNH LA 10 @Ry one of

.clains wndrRi8- |
saidinterferenceprocessingnmanscomprisesaxmdiopart
for radio amplification and demodulation of each of the
10 interference components, ‘
said radio part is provided with each of the antenna
elements individually,
said interference processing part detects the amplitude
and phase of each of the interference components based on a
15 - demodulation output from the radio part, and
said interference processing part is provided in common

with the plurality of antenna elements.

7. A base station apparatus in a cellular communication
20 system using an adaptive antenna transmission according to any

one of claims 1 to 6.




