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(57) Les signaux destines a étre €mis de maniere
directionnelle variable sont multiplies par plusieurs
facteurs de pondcration pour différentes antennes
(101 a 103) par un multiplicateur (152), de sorte que ces
signaux peuvent €tre €mis respectivement vers divers
circuits de synthese (155 a 157). Les signaux n’ayant pas
¢t¢ emis de maniere directionnelle variable sont €mis
respectivement vers n’importe lequel de ces circuits de
synthese (155 a 157). Une entrée du signal dans un
circuit de synthese (155) est synthetisée, puis soumise a
une modulation radio€lectrique par une unite
radio¢lectrique (104), avant d’€tre émise par une antenne

I*I Industrie Canada  Industry Canada

109 .
110 ...
111 ...
112 ..,
1) ...
131 ..

107: 228

.» SIGHAL PROCEZISING UNIT

PITIO
CITTO
DITTO
RITTO
» WEIGHTING FACTOR COWTROL NI

(57) Signals to be subject to wvariable directional
transmission are multiplied by weighting factors for
individual antennas (101 to 103) at a multiplier (152) for
outputting to synthesis circuits (155 to 157) respectively,
while signals not subject to wvariable directional
transmission are output to any one of the synthesis
circuits (155 to 157) respectively. A signal mput to a
synthesis circuit (155) 1s synthesized, radio-modulated at
a radio unit (104) and transmitted from an antenna (101).
Similarly, a signal mput to a synthesis circuit (156) 1s
synthesized, radio-modulated at a radio unit (105) and
transmitted from an antenna (102), and a signal input to
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(101). De méme, une autre entrée du signal dans un
circuit de synthese (156) est synthetisée, puis soumise a
une modulation radio€lectrique par une unite
radioclectrique (105), avant d’€tre émise par une antenne
(102), et une troisieme entree du signal dans un circuit de
synthese (157) est synthetisee, soumise a une modulation
radio€lectrique par une unite radio€lectrique (106), avant
d’€tre emise par une antenne (103). Il est ains1 possible
d’émettre de manicre diffuse, depuis différentes
antennes, des signaux non e¢mis de maniere
directionnelle varnable, afin de rédwre la puissance
d’émission et de limiter la taille dun dispositif, lorsque
cette émission directionnelle variable depuis différentes
antennes s’effectue uniquement au moyen d’un
¢quipement terminal.
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a synthesis circuit (157) 1s synthesized, radio-modulated
at a radio umit (106) and transmitted from an antenna
(103). Thereby, 1t 1s possible to dispersedly transmuit
signals not subject to variable directional transmission
from mdividual antennas to reduce a transmission power
and the size of a device when variable directional
transmission 1s performed on part of terminal devices
only.



CA

| ' it 7% A B A 8

PCT

R * B B

FIFBAORMICESOTAR SN EEEHE

02309726 2000-05-10

'-- ’

wu Ll

b -y

‘ '\’ - r"._‘ S .
S YD T O
(51) MPRFFEFSI M6 (11) ERAMEF " --——7 WO000/18022
HO04B 1/04, 7/26, 7/06 S b S
(43) ERAME . e L1, 2000453 A 30 8(30.03.00)
EURRR AU AR VRS
(21) EPREMES PCT/IP99/04964 | (81) 87  AE, AL, AM, AT, AU, AZ, BA, BB, BG, BR, BY,
CA, CH, CN, CR, CU, CZ, DE, DK, DM, EE, ES, F1, GB, GD. GE,
(22) EBRHME 1999489 A 13 8(13.09.99) | GH, GM, HR, HU, ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK.

(30) RERTFT—F

FFIBI4210/264349 199849 A 18 E (18.09.98) JP

(71) HMA CEEZRL T XTHOW/ETDIZHOWVT)

o T SRR XK St

(MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD.){JP/JP)
T571-8501 RERAFMI T RFPIM1006:FH Osaka, (JP)

(72) REAE ; BLV

75) RAEF /HEA CKEICHOWTOR)

¥ tH % &+ (IDE, Minako){JP/JP] |

T 247-0009 #3R) | RBiR TR ZEHRIE » B2-4-10-102
Kanagawa, (JP)

122 (HIRAMATSU, Katsuhiko)[JP/JP]

T239-0831 75| MARZAA A Ri%4-21-4-102 Kanagawa, (JP)
(74) (REA
® B/2—(WASHIDA, Kimihito)
T206-0034 HIMERTRRE T B24-1
FMTts 2 — sk Tokyo, (JP)

(S4)Tidle:

SHRADEH ZMHRBRUEBFIE

(S7) Abstract

Signals to be subject to variable dircctional
transmission are multiplied by weighting factors
for individual antennas (101 to 103) at a
muitiplier (152) for outputting to synthesis
circutts (155 to 157) respectively, while signals
not subject to vanable directional transmission
are output to any one of the synthesis circuits
(155 to 157) respectively. A signal input to a
synthests  circuit (155) is  synthesized,
radio-modulated at a radio unit (104) and
transmitted from an antenna (101). Similarly, a
signal input to a synthesis circuit (156) is
synthesized, radio-moduiated at a radio unit (105)
and transmitted from an antenna (102), and a
signal input to a synthesis circuit (157) is
synthesized, radio-modulated at a radio unit (106)
and transmitted from an antenna (103). Thereby,
it 1s possible to dispersedly transmit signals not
subject to variable directional transmission from
individual antennas to reduce a transmission
power and the size of a device when variable

directional transmission is performed on part of
termunal devices only.
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DESCRIPTION
BASE STATION APPARATUS AND TRANSMITTING METHOD

Technical Field

The present invention relates to a base station
apparatus for use in a digital radio communication
system that performs directional transmission by an
adaptive array antenna in a forward link, and re-

lates to a transmitting method.

Background Art

The digital radio communication system such as
acellar phone, a car phone, and the l1ike uses a cellar
system in which a communication area is divided into
cells, one base station apparatus is placed at each
cell, and a plurality of terminal apparatuses
performs broadcast communication with this base
station apparatus. In recent yvears, since the
cellular systems have rapidly widespread and the
number of system users has rapidly increased, im-
provement of increasing a channel capacity in one
cell has become the important subject.

As a technique for improving in an increase of
channel capacity, there is an adaptive array antenna
described in such as "Waveform Equalizing
Technology for Digital Mobile Communications (su-
pervised by Jun Horikoshi, Triceps). This 1is the

technique in which the adaptive array antenna adds



10

15

20

25

CA 02309726 2000-05-10

amplitude and phase shift to the antenna outputs of
the array antenna composed of a plurality of
antennas and combines them to form the directivity
of array, whereby the adaptive array antenna
determines a weighting factor of each antenna output
based on a predetermined control algorithm, and
controls the directivity as adapting to a change in
an environmental state.

Then, the adaptive array antenna is mounted on
the base station apparatus and interference from the
other cell 1is canceled to 1improve a reception
quality, and this makes it possible to improve an
increase in the channel capacity of a reverse link.

In addition, the base station apparatus on
which the adaptive array antenna is mounted esti-
mates an arrival direction of a signal transmitted
from the terminal apparatus, and performs direc-
tional transmission in the estimated direction, so
that transmission power from the base station
apparatus can be lessened as maintaining a 1link
quality. This makes it possible to reduce
interference with the other terminal apparatus and
to Improve the increase in the channel capacity of
the forward link.

However, the base station apparatus estimates
the signal arrival direction with respect to all
terminal apparatuses with which the base station

apparatus performs communications in the forward
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link, and caries out directional transmission, and
this increases an amount of signal processing so as
to cause a problem in which the apparatus size
increases.

In order to solve such a problem, the conven-
tional base station apparatus performs directional
transmission with respect to some of the terminal
apparatuses such as the terminal apparatus, which
performs high-speed data transmission, or the
terminal apparatus, which needs large transmission
power by use of the array antenna. Then, the
conventional base station apparatus performs
transmission having no directivity such as sector
transmission, omnidirectional transmission (here-
inafter referred to as "nondirectional transmis-
sion”) with respect to the other terminal appara-
tuses by use of an antenna prepared separately from
the array antenna or one of antennas included in the
array antenna.

This i1mproves the increase in the channel
capaclty without increasing the apparatus size of
a signal processing section so much.

However, since the aforementioned conventional
base station apparatus combines a plurality of
signals subjected to nondirecitonal transmission
and transmits the combined signal from one antenna,
transmission power in this antenna is not reduced.

This causes a problem in which a dynamic range at
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an amplifying operation time of a radio section
cannot be suppressed, so that a large-sized and

large-valued amplification must be used.

Disclosure of Invention

It 1s an object of the present invention is to
provide a base station apparatus, which can suppress
necessary power for an amplifier and which can
miniaturize the size of the apparatus in performing
directional transmission with respect to only some
of terminal apparatuses, and to provide the
transmission method.

This object can be achieved by dividing signals
subjected to directional transmission into signal
components whose number 1is the same as that of
antenna elements of an array antenna, respectively,
assigning weights to the respective signal compo-
nents of the divided signals subjected to
directional transmission, allocating a signal
subjected to no variable directional transmission
to any one of the antenna elements, and combining
signals transmitted from the same antenna element

SO as to perform radio transmission.

Brief Description of Drawings
FIG. 1 1is a system view of a radio communication

system including a base station apparatus of the

present i1nvention.
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FIG. 2 1s a block diagram showing a
configuration of the base station apparatus
according to a first embodiment of the present
invention; and

FIG. 3 1s a block diagram showing a
configuration of the base station apparatus

according to a second embodiment.

Best Mode for Carrying Out the Invention

The following will specifically explain the
best mode for carrying out the present invention
with reference to the drawings accompanying here-
with. FIG. l 1s a system view of a radio
communication system including a base station
apparatus of the present invention.

A base station apparatus 11 of FIG. 11 serves
as a repeater for communications, processes signals
radio transmitted from terminal apparatuses to
radio or cable transmit the processed signals to an
external network 21, and processes signals radio or
cable transmitted from the external network 21 and
radio transmit the processed signals to the
respective terminal apparatuses.

Here, 1t 1is assumed that the base station
apparatus 11 of FIG. 1 has three antennas 101, 102,
and 103, performs broadcast communication with five
terminal apparatuses. Then, it is assumed that the

base station apparatus 11 performs nondirectional
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transmission with respect to terminal apparatuses
1, 2, 3, and 4, and directional transmission with
respect to terminal apparatus 5.

(First embodiment)

FIG. 2 1s a block diagram showing a
configuration of the base station apparatus
according to a first embodiment of the present
invention.

The base station apparatus 11 of FIG. 2
comprises three antennas 101, 102, 103, radio
sections 104, 105, 106, a transmitting section 107,
a receiving section 108, and signal processing
sections 109, 110, 111, 112, 113. The transmitting
section 107 includes a weighting factor controlling
section 151, multiplication circuits 152, 153, 154,
and combining circuits 155, 156, 157.

The 1radio section 104 converts a high-
frequency signal received by the antenna 101 to a
baseband signal and outputs it to the receiving
section 108. The radio section 104 also converts a
baseband signal input from the combining circuit 155
to a high-frequency signal, and radio transmits it
from the antenna 101. The radio section 105 converts
a high-frequency signal received by the antenna 102
to a baseband signal, and outputs it to the receiving
section 108. The radio section 105 also converts a
baseband signal input from the combining signal 156

to a high-frequency signal, and radio transmits it
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from the antenna 102. The radio section 106 converts
a high-frequency signal received by the antenna 103
to a baseband signal and outputs it to the receiving
section 108. The radio section 106 also converts a
baseband signal input from the combining circuit 157
to a high-frequency signal, and radio transmits it
from the antenna 103.

The transmitting section 107 sSspreads
transmission silignals 1input from the respective
signal processing sections with respect to the
respective terminal apparatuses, combines them, and
outputs 1t to each radio section. The receiving
section 108 demodulates baseband signals from the
respective radio sections, fetches signals received
from the respective terminal apparatuses, combines
them, and outputs it to the respective signal
processing sections. Moreover, the receiving sec-
tion 108 estimates an arrival direction of a re-
ceived signal (hereinafter referred to as "fifth
received signal”) subjected to directional recep-
tion from the terminal apparatus 5, and outputs
information of the arrival direction to the signal

processing section 113.

The signal processing section 109 decodes a
received signal (hereinafter referred to as “first
received signal”), which has been sent from the
terminal apparatus 1 and which input from the re-

celving section 108. Then, the signal processing
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section 109 outputs the decoded signal to an
external network. Moreover, the signal processing
section 109 codes a transmission signal
(hereinafter referred to as "first transmission
signal”) with respect to the terminal apparatus 1,
which has been 1nput from the external network,
modulates the coded signal, and outputs it to the
combining circuilit 155.

The signal processing section 110 decodes a
received signal (hereinafter referred to as "second
received signal”), which has been sent from the
terminal apparatus 2 and which input from the re-
ceiving section 108. Then, the signal processing
section 110 outputs the decoded signal to an
external network. Moreover, the signal processing
section 110 codes a transmission signal
(hereinafter referred to as "second transmission
signal”) with respect to the terminal apparatus 2,
which has been input from the external network,
modulates the coded signal, and outputs it to the
combining circuit 156.

The signal processing section 111 decodes a
received signal (hereinafter referred to as “"third
received signal”), which has been sent from the
terminal apparatus 3 and which input from the re-
celving section 108. Then, the signal processing
section 111 outputs the decoded signal to an

external network. Moreover, the signal processing
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section 111 codes a transmission signal
(hereinafter referred to as "third transmission
signal”) with respect to the terminal apparatus 3,
which has been input from the external network,
modulates the coded signal, and outputs it to the
combining circuilt 157.

The signal processing section 112 decodes a
received signal (hereinafter referred to as “"fourth
received signal”), which has been sent from the
terminal apparatus 4 and which input from the re-
celiving section 108. Then, the signal processing
section 112 outputs the decoded signal to the
external network. Moreover, the signal processing
section 112 codes a transmission signal
(hereinafter referred to as "fourth transmission
signal”) with respect to the terminal apparatus 4,
which has been input from the external network,
modulates the coded signal, and outputs it to the
combining circuit 155.

The signal processing section 113 decodes a
fifth received signal input from the receiving
section 108, and outputs the decoded signal to the
external network. Moreover, the signal processing
section 113 codes a transmission signal with respect
to the terminal apparatus 5 (hereinafter referred
to as "fifth transmission signal”), which has been
input from the external network, modulates the coded

signal, and outputs it to the respective
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multiplication circuits in parallel. Furthermore,
the signal processing section 113 outputs
information of the arrival direction input from the
receiving section 108 to the weighting factor
controlling section 151.

The weighting factor controlling section 151
calculates a weighting factor of each antenna output
based on information of the arrival direction input
from the signal processing section 113, and outputs
the calculated welighting factor to each
multiplication circuit. The multiplication circuit
152 multiplies the fifth transmission signal by the
weighting factor input from the weighting factor
controlling section 151, and outputs it to the
combining circuit 155. The multiplication circuit
153 multiplies the fifth transmission signal by the
weighting factor input from the weighting factor
controlling section 151, and outputs it to the
combining circuit 156. The multiplication circuit
154 multiplies the fifth transmission signal by the
welighting factor input from the weighting factor
controlling section 151, and outputs it to the
combining circuit 157.

The combining circuit 155 combines the signals
input from the signal processing section 109, signal
processing section 112, and multiplication circuit
152, and outputs it to the radio section 104. The

combining circuit 156 combines the signals input
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from the signal processing section 110, and
multiplication circuit 153, and outputs it to the
radio section 105. The combining circuit 157
combines the signals input from the signal
processing section 111, and multiplication circuit
154, and outputs it to the radio section 106.

The following will explain the flow of the
received signals from the respective terminal
apparatuses in the base station apparatus 11 of FIG.
2 .

The signal received from the antenna 101 1is
converted to the baseband signal from the high-
frequency signal by the radio section 104, and the
converted signal is output to the receiving section
108. Similarly, the signal received from the antenna
102 is converted to the baseband signal from the
high-frequency signal by the radio section 105, the
signal received from the antenna 103 is converted
to the baseband signal from the high-frequency
signal by the radio section 106, and these converted
signals are output to the receiving section 108,
respectively.

Then, in the receiving section 108, the
baseband signals from the respective radio sections
are demodulated, the received signals are fetched
from the respective terminal apparatuses, diversity
combining, which includes adaptive array antenna

processing, is performed, and the arrival direction
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of the fifth received signal, which has been
directionally received, is estimated.

The first received signal is decoded by the
signal processing section 109, and the decoded
signal is transmitted to anexternal network system.
Similarly, the second received signal is decoded by
the signal processing section 110, the third re-
celived signal 1is decoded by the signal processing
section 111, the fourth received signal is decoded
by the signal processing section 112, the fifth
received signal is decoded by the signal processing
section 113, and these decoded signals are
transmitted to the external network system,
respectively.

Furthermore, information of the arrival
direction estimated by the receiving section 108 is
output to the weighting factor controlling section
151 via the signal pr.ocessing section 113. Then, the
weighting factor controlling section 151 calculates
the weighting factor of the fifth transmission
signal based on information of the arrival direction,
and outputs the calculated weighting factor to the
multiplication circuits 152, 153, 154, respec-
tively.

Next, an explanation is given of the flow of
the transmission signals to the respective terminal
apparatuses 1n the base station apparatus 11 of FIG.

2 .
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The first transmission signal is coded,
modulated, and output to the combining circuit 155
by the signal processing section 109. The second
transmission signal is coded, modulated, and output
to the combining c¢ircuit 156 by the signal
processing section 110. The third transmission
signal 1s coded, modulated, and output to the
combining circuit 157 by the signal processing
section 111. The fourth transmission signal is coded,
modulated, and output to the combining circuit 155
by the signal processing section 112.

The fifth transmission signal is coded and
modulated by the signal processing section 113. The
modulated fifth transmission signal is multiplied
by the weighting factor with respect to the antenna
101 by the multiplication circuit 152, and the
resultant is output to the combining circuit 155.
Similarly, the modulated fifth transmission signal
1s multiplied by the weighting factor with respect
to the antenna 102 by the multiplicationcircuit 153,
and the resultant is output to the combining circuit
157.

The signals input to the combining circuit 155
are combined, and radio modulated by the radio
section 104, and transmitted through the antenna 101.
The signals input to the combining circuit 156 are
combined, and radio modulated by the radio section

105, and transmitted through the antenna 102. The
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signals 1input to the combining circuit 157 are
combined, and radio modulated by the radio section
106, and transmitted through the antenna 103.

Thus, the signals other than those subjected
to the directional transmission are transmitted in
such a manner that they are spread to the respective
antennas of the array antenna, so that transmission
power of antennas can be spread. This eliminates the
case 1n which an antenna whose transmission power
1s considerably large as compared with the other
antenna, and makes it possible to miniaturize the
slze oOof the amplifier in the radio section.

Here, since the phase of the output of the
amplifier differs in accordance with an
amplification rate 1in general, a radio section
calibration for adjusting this phase between the
respective antennas is needed. According to this
embodiment, since the width of the signal
amplification rate can be suppressed to be.small,
a phase rotation width can be reduced at a signal
amplifying time, and this is effective in
simplifying the radio section calibration necessary
for the adaptive array antenna.
(Second embodiment)

FIG. 3 1s a block diagram showing a
configuration of the base station apparatus
according to a second embodiment.

In the base station apparatus of FIG. 3, the
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same reference numerals as those of the base station
apparatus of FIG. 2 are added to the portions common
to the portions of FIG. 2.
The base station apparatus of FIG. 3 adopts the
5 configuration in which a switch control section 201
and connection switches 202 to 213 are added to the
base station apparatus of FIG. 2.
The switch control section 201 controls the
respective connection switches such that
10 transmission power of the respective antennas is
equalized to each other based on transmission power
with respect to each terminal apparatus, which has
been i1nput from the respective signal processing
sections and the weighting factor input from the
15 welghting factor controlling section 151. The
connection switches 202 to 213 are connected or
disconnected by control of the switch controlling
section 201.
The following will explain an example of the
20 control of the switch controlling section 201
whereilin transmission power to the terminal
apparatus 1 is "1.0", transmission power to the
terminal apparatus 2 is "1.5", transmission power
to the terminal apparatus 3 is "1.8", transmission
25 power to the terminal apparatus 4 is “"2.2",
transmission power to the terminal apparatus 5 is
"2.0", weighting factor to be output to the

multiplication circuit 152 1is "0.5", weighting
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factor to be output to the multiplication circuit
153 is "0.3", and weighting factor to be output to
the multiplication circuit 154 is "0.2".

First, the switch controlling section 201
multiplies transmission power of the directional
transmission signal by the weighting factor, and
calculates transmission power of each antenna of the
directional transmission signal. In this example,
transmission power to the terminal apparatus 5 of
antenna 101 is "1.0", transmission power to the
terminal apparatus 5 of antenna 102 is "0.6", and
transmission power to the terminal apparatus 5 of
antenna 103 is "0.4".

Next, antennas for transmitting nondirectinal
transmission signals are allocated such that
transmission power of the respective antennas is
equalized to each other. In this example, the first
transmission antenna is transmitted from the an-
tenna 103, the second transmission antenna is
transmitted from +the antenna 103, the third
transmissjion antenna is transmitted from the an-
tenna 101, and the fourth transmission antenna is
transmitted from the antenna 102. As a result,
transmission power of antenna 101 becomes "2.8",
transmission power of antenna 102 becomes "“2.8",
transmission power of antenna 103 becomes "2.9"”, and
the difference between the respective antennas in

transmission power becomes the smallest.
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Finally, the switch controlling section 201
controls the respective switches based on the
antenna allocation result. In this example, the
switch controlling section 201 connects the
connection switches 204, 207, 208, 212, and
disconnects the other connection switches.

For reference sake, the sWitch controlling
section 201 appropriately controls the connection
switches in accordance with the change in
transmission power to each terminal apparatus and
each weighting factor.

Thus, the transmission signals with respect to
the respective terminal apparatus are allocated to
the respective antennas such that transmission
power of the respective antennas achieves
substantially the same level as each other. This
makes 1t possible to further miniaturize the
apparatus as compared with the first embodiment.

The second embodiment performed the selection
of antenna for transmitting the signals other than
those subjected to the directional transmission by
changing the switch. However, this can be carried
out by weighting factor control by use of the
weighting factor controlling section and the
multiplication circuit 1in place of the switch
control section and the connection switches. In this
case, the weighting factor controlling section sets

one of the weighting factors to be output to "1” and
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the other to "0". The input of the weighting factor
1" to the multiplication circuit is equivalent to
the connection of the connection switches, and the
signal input to the multiplication circuit is d4di-
rectly output. The input of the weighting factor
"0" to the multiplication circuit is equivalent to
the disconnection of the connection switches, and
nothing is output from the multiplication circuit.

Thlis allows the respective signal processing
sections to process both the nondirecitonal
transmission signals and the direction transmission
signals. More specifically, in the case of
processing the directional transmission signal,
each signal processing section outputs the
weighting factor to the weighting factor
controlling section based on information of the
arrival direction, and in the case of processing the
nondirectional transmission signal, each signal
processing section outputs the weighting factor of
1" or "0" to the weighting factor controlling
section.

The present invention can be applied to any
system 1n which directional transmission and
nondirectional transmission are mixed, and is not
limited by such as a signal multiplex division
system.

As explained above, according to the base

station apparatus of the present invention and the
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transmitting method, since the nondirectional
Lransmission signals can be allocated to the
respective antennas of the array antenna,
Ctransmission power of the respective antenna can be
spread. This eliminates the case in which an antenna
whose transmission power is considerably large as
compared with the other antennas, and makes it
possible to miniaturize the size of the amplifier
in the radio section. This means that a phase
rotation width can be reduced at a signal amplifying
time, and this is effective in simplifying the radio
section calibration necessary for the adaptive
array antenna.

This application is based on the Japanese
Patent Application No. HEI1l0-264349 filed on Sep-
tember 18, 1998, entire content of which is ex-

Ppressly incorporated by reference herein.

Industrial Applicability

The present invention is suitable for a digital
radio communication system in which an adaptive
array antenna is mounted on a base station apparatus
and directional transmission 1is performed with

respect to only some terminal apparatuses.
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Claims

1. A base station apparatus comprising:

an array antenna for forming directivity using
a plurality of antenna elements:;

dividing means for dividing first signals,
which are subjected to directional transmission
into signal components whose number is the same as
that of said antenna elements:;

welghting means for assigning weights to the
respective signal components of said first signals;

allocating means for allocating second signals,
which are subjected to no variable directional
transmission, to any one of said antenna elements:

combining means for combining said first and
second signals transmitted from the same antenna
element; and

radio transmitting means for radio transmit-
ting the combined signal from each of said antenna
elements.

2. The Dbase station apparatus according to
claim 1, wherein said allocating means spreads the
allocating destinations of the respective second
signals.

3. The base station apparatus according to
claim l, wherein sajid allocating means minimizes the
difference between the respective antenna elements
i1n the number of second signals to be allocated to

the respective antenna elements.
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4. The base station apparatus according to
claim 1l, wherein said allocating means minimizes the
difference between the respective antenna elements
in transmission power based on transmission power
of the weighted first signal components and that of
the weighted second signal components.

5. The Dbase station apparatus according to
claim 1, wherein connection switches are provided
on the way of each path through which said second
signals are sent to the antenna element, said
allocating means connects said connection switch
provided on the way of the antenna element of the
allocating destination of the respective second
signals, and disconnects the other switches.

6. The base station apparatus according to
claim 1, wherein multipliers, which multiply input
second signals by coefficients, are provided on the
way of each path through which said second signals
are sent to the antenna elements, said allocating
means outputs a coefficient of "1" to the multiplier
provided on the way of the antenna element of the
allocating destination of the respective second
signals, and outputs a coefficient of "0" to the
other multipliers.

7. A terminal apparatus, which performs radio
communications with the base station apparatus

described in claim 1.

8. A transmitting method comprising the steps
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of:

dividing means for dividing first signals,
which are subjected to directional transmission
into signal components whose number is the same as
that of said antenna elements;

welghting means for assigning welghts to the
respective signal components of said first signals:;

allocating means for allocating second signals
which are subjected to no variable directional
transmission, to any one of said antenna elements:

combining means for combining said first and
second signals transmitted from the same antenna
element; and

radio transmitting means for radio transmit-
ting the combined signal from each of said antenna
elements.

9. The transmitting method according to claim
8, wherein sald allocating step spreads the
allocating destinations of the respective second
signals.

10. The transmitting method according to claim
8, wherein said allocating step minimizes the
difference between the respective antenna elements
in the number of second signals to be allocated to
the respective antenna elements.

11. The transmitting method according to claim
8, wherein said allocating step minimizes the

difference between the respective antenna elements



10

15

20

CA 02309726 2000-05-10

23

in transmission power based on transmission power
of the weighted first signal components and that of
the weighted second signal components.

12. The transmitting method according to claim
8, whereln connection switches are provided on the
way of each path through which said second signals
are sent to the antenna element, said allocating
means connects sald connection switch provided on
the way of the antenna element of the allocating
destination of the respective second signals, and
disconnects the other switches.

13. The transmitting method according to claim
8, wherein multipliers, which multiply input second
signals by coefficients, are provided on the way of
each path through which said second signals are sent
to the antenna elements, said allocating means
outputs a coefficient of "1" to the multiplier
provided on the way of the antenna element of the
allocating destination of the respective second
signals, and outputs a coefficient of "0" to the

other multipliers.
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