
Specification  Radio Communication System, Base
Station Apparatus, and  Downlink Transmission
Directing Characteristic Control Method Used Therefor
5 Technical Field The present invention relates to a
radio  communication system, a base station apparatus,
a  downlink transmission directing characteristic
control 10 method used therefor, and a program
therefor and, more  particularly, to a reduction in
interference between  terminals in a radio
communication system based on a  CDMA
(CodeDivisionMultipleAccess)scheme. Background Art 15
A radio communication system based on the CDMA  scheme
is a communication scheme characterized in that
interference between communication terminals is
reduced  by assigning codes with orthogonality to the
respective  communication terminals and multiplying
communication 20 signals by the codes. On the other
hand, recent mobile  communication systems have been
standardized to support  not only speech communication
but also data  communication of packets and the like.
In a mobile  communication system based on the CDMA
scheme, power per 25 bit can be increased by changing
the spreading ratio (=  chip rate after spreading/bit
rate before spreading) of  an orthogonal code in
accordance with the bit rate at 



- 1  which communication is performed, and decreasing
the  spreading ratio and performing code multiplexing
with  respect to communication terminals which are
communicating with each other at a higher bit rate. 5
As shown in Fig. 8, an adaptive antenna base  station
apparatus in the above conventional mobile
communication system comprises a base station control
unit 1, baseband processing unit 8, radio
transmitting/receiving units 31 to 3n, and 10
transmission/reception antennas 41 to 4n. The base
station control unit 1 is connected to the constituent
elements of the base station apparatus (including the
baseband processing unit 8, the radio
transmitting/receiving units 31 to 3n, and constituent
15 elements (not shown) which performs speech and data
processing and the like) except for the
transmission/reception antennas 41 to 4n, and has a
function of interfacing with a communication/host
station apparatus (not shown) for communication of 20
control/monitoring data. The baseband processing unit
8  is connected to the transmission/reception antennas
41  to 4n through the radio transmitting/receiving
units 31  to 3n, and has a function of performing
encoding processing and decoding processing for
communication  25 data transmitted/received to/from a
communication  terminal (not shown) through the
transmission/reception  



antennas 41 to 4n. That is, the baseband processing -
2  unit 8 comprises an encoding processing unit 81
which  performs encoding computation for transmission
data, a  decoding processing unit 82 which performs
decoding  computation for reception data, and an
amplitude/phase 5 control unit 83 which performs
amplitude/phase  computation for communication data
for directivity  control on the adaptive antennas.
Each of the radio  transmitting/receiving units 31 to
3n is connected to a  corresponding one of the
transmission/reception antennas 10 41 to 4n and has a
function of converting data from the  baseband
processing unit 8 into data in the radio  frequency
band and transmitting it through a  corresponding one
ofthetransmission/receptionantennas  41 to 4n, and a
function of converting a signal in the 15 radio
frequency band received from a corresponding one  of
the transmission/reception antennas 41 to 4n into a
signal in the baseband and outputting it to the
baseband  processing unit 8. With regard to the above
adaptive antenna base  20 station apparatus, studies
have been made on an  arrangement in which the
downlink directing  characteristics are controlled in
accordance with the  uplink communication error rate
or reception power or  the downlink error rate or the
like reported from a 25 communication terminal (e.g.,
"W-CDMA Mobile  



Communication Systems, Second Chapter: Radio
Transmission Scheme", edited by Keiji Tachikawa, - 3
Maruzen, June 25, 2001, pp. 79 - 86). In addition, a
method of improving interference characteristics from
a  high-power, high-speed transmission user to a
low-speed  transmission user by array antenna
directivity control 5 on a downlink channel based on
the CDMA scheme has been  proposed (see, e.g.,
Japanese Patent Laid-Open No. 2002-246970: pp. 5 - 9,
Fig. 1). According to this  method, after a
despreading unit despreads an uplink  channel
spread-spectrum signal from a mobile station 10
(communication terminal), a radio wave arrival
direction  estimating means estimates the direction of
the mobile  station, and an individual transmission
power  determiningmeansdeterminestransmission
powerfrom the  data transmission speed determined by a
data 15 transmission speed determining means for the
mobile  station. A side-lobe level setting means
determines a  side-lobe level suppression value with
respect to a main  lobe from the data transmission
speed ratio or spread  spectrum ratio between
high-speed transmission and 20 low-speed transmission,
and a null setting means  suppresses interference near
the main lobe. A  transmission directivity pattern
forming means then  determines a transmission pattern.
In a conventional radio communication system,  



25 however, owing to the characteristics of radio
communication, the propagation conditions between a
base  station and a communication terminal always
change, and - 4  { hence it is difficult to stably
maintain perfect  orthogonality between communication
channels. In  practice, this often causes interference
in communication with other communication terminals.
In a  5 radio communication system based on the CDMA
scheme,  therefore, an increase/decrease in the
communication  capacity of the system is greatly
influenced by how such  interference is reduced. In
addition, in the  conventional radio communication
system, the spreading 10 ratio of orthogonal codes is
changed in accordance with  the bit rate at which
communication is.performed, and  the spreading ratio
of a communication terminal which is  performing
communication at a higherbit rateis  decreased to
perform code multiplexing. In the 15 conventional
radio communication system, therefore, the  influence
(interference) of one communication terminal  with a
high communication bit rate on the system is  higher
than that of a low-speed speech terminal. As a
result, when communication terminals with high 20
communication bit rates concentrate on one area (e.g.,
a  sector), the capacity in the area may reach its
upper  limit although the number of communication
terminals in  the area looks small. This problem
cannot be solved  



even by the technique in the above patent reference.
25 Disclosure of Invention Example embodiments of the
present invention seek to  provide a radio
communication system, a base station  5  apparatus, a
downlink transmission directing  characteristic
control method used therefor, and a  program therefor
which can solve the above problems and  minimize the
influence of downlink interference by 5
high-communication-rate terminals in the same sector.
In accordance with a first aspect of the present
invention, there is provided a radio communication
system comprising a base station  apparatus having
antennas whose directivity can be 10 controlled, and a
communication terminal which performs  radio
communication with the base station apparatus within a
service area of the base station apparatus,
characterized in that the  basestation apparatus
comprises means for calculating a cumulative value of
downlink communication bit rates  15 for each of a
plurality of sector areas formed by  dividing a cell
indicating the service area of the base  station
apparatus, and control means for performing area
control so as to make downlink communication bit rates
per sector area substantially uniform on the basis of
20 the calculated cumulative values of downlink
communication bit rates. In accordance with a second
aspect of the present  



invention, there is provided a base station apparatus
comprising antennas whose directivity can be
controlled,  means for calculating a cumulative value
of downlink communication bit rates for each of a
plurality of  sector areas formed by dividing a cell
indicating the  6  service area of the base station
apparatus, and control  means for performing area
control so as to make downlink  communication bit
rates per sector area substantially  uniform on the
basis of the calculated cumulative values 5 of
downlink communication bit rates. In accordance with a
third aspect of the present  invention, there is
provided a downlink transmission  directing
characteristic control method fora base  station
apparatus having antennas whose directivity can  be
controlled, characterized in that the base station
apparatus  comprises the step of calculating a
cumulative value of  downlink communication bit rates
for each of a plurality  of sector areas formed by
dividing a cell indicating the  service area of the
base station apparatus, and the step 15 of performing
area control so as to make downlink  communication bit
rates per sector area substantially  uniform on the
basis of the calculated cumulative values  of downlink
communication bit rates. In accordance with a fourth
aspect of the present invention,  20 there is proviaea
a program for a downlink transmission  directing.
characteristic control method for a base  



station apparatus having antennas whose directivity
can  be controlled, the program causing a computer to
execute  a process of calculating a cumulative value
of downlink 25 communication bit rates for each of a
plurality of  sector areas formed by dividing a cell
indicating the  service area of the base station
apparatus, and a - 7  process of performing area
control so as to make  downlink communication bit
rates per sector area  substantially uniform on the
basis of the calculated  cumulative values of downlink
communication bit rates. 5 Brief Description of
Drawings Fig. 1 is a block diagram showing the
arrangement of a base station apparatus according to
an  embodiment of the present invention; Fig. 2 is a
flowchart showing the transmitting  10 operation of
the base station apparatus according to an  embodiment
of the present invention; Fig. 3 is a flowchart
showing directing  characteristic controlby
anamplitude/phasecontrol unit in Fig. 1; 15 Fig. 4 is
a flowchart showing the receiving  operation of the
base station apparatus according to an  embodiment of
the present invention; Fig. 5 is a schematic view
showing the initial  state of a cell supported by the
base station apparatus  20 according to an embodiment
of the present invention; Fig. 6 is a schematic view
showing the state  



of a cell after control is performed by the base
station  apparatus according to an embodiment of the
present  invention; 25 Fig. 7 is a flowchart showing
directing  characteristic control according to another
embodiment  of the present invention; and 8  Fig. 8 is
a block diagram showing the  arrangement of a
conventional base station apparatus.  Best Mode for
Carrying Out the Invention The embodiments of the
present invention will  5 be described next with
reference to the accompanying  drawings. Fig. 1 is a
block diagram showing the  arrangement of a base
station apparatus according to an  embodiment of the
present invention. Referring to Fig. 1, the base
station apparatus according to an  10 embodiment of
the present invention is an adaptive  antenna base
station apparatus which is used in a radio
communication system, and more particularly, a mobile
communicationsystem using the CDMA (Code Division
Multiple Access) scheme, and is designed to perform 15
downlink transmission directing characteristic control
in accordance with a communication bit rate for each
sector (obtained by dividing a cell indicating the
service area of a base station). Under the above
background, the base station  20 apparatus of this
embodiment performs area control to  



make a downlink communication bit rate per area as
uniform as possible in consideration of the fact that
interference in downlink communication (communication
from a base station to a terminal) in the radio 25
communication system based on the CDMA scheme
influences  the system capacity. In this case, the
above area  indicates a service area obtained by
dividing a cell. 9  This divided service area will be
referred to as a  sector area. The base station
apparatus according to an  embodiment of the present
invention comprises a base  5 station control unit 1,
a baseband processing unit 2, radio
transmitting/receiving units 31 to 3n, and
transmission/reception antennas 41 to 4n. Referring to
Fig. 1, the number of constituent elements with the
same  term does not mean any necessary number of
constituent 10 elements in executing the embodiment,
but is shown as an  example for explanation. The base
station control unit 1 is connected  to the
constituent elements of the base station  apparatus
(including the baseband processing unit 2, the 15
radio transmitting/receiving units 31 to 3n, and
constituent elements (not shown) which performs speech
and data processing and the like) except for the
transmission/reception antennas 41 to 4n, and has a
function of interfacing with a communication/host 



20 station apparatus (not shown) for communication of
control/monitoring data. The baseband processing unit
2  is connected to the transmission/reception antennas
41  to 4n through the radio transmitting/receiving
units 31  to 3n, and has a function of performing
encoding 25 processing and decoding processing for
communication  data transmitted/received to/from a
communication  terminal through the antennas. That is,
the baseband - 10  processing unit 2 comprises an
encoding processing unit  21 which performs encoding
computation for transmission  data, a decoding
processing unit 22 which performs  decoding
computation for reception data, an 5 amplitude/phase
control unit 23 which performs  amplitude/phase
computation for communication data for  directivity
control on the adaptive antennas, a  communication bit
rate computing unit 24 which performs  communication
rate computation for communication data, 10 and a
recording medium 25 which stores programs
(computer-executable programs) for implementing the
processes in the respective units. Each of the radio
transmitting/receiving units31to3nisconnectedtoa
corresponding one of the transmission/reception
antennas 15 41 to 4n and has a function of converting
data from the  baseband processing unit 2 into data in
the radio  frequency band and transmitting it through
a  corresponding one of the transmission/reception
antennas  



41 to 4n, and a function of converting a signal in the
20 radio frequency band received from a corresponding
one  of the transmission/reception antennas 41 to 4n
into a  signal in the baseband and outputting it to
the baseband  processing unit 2. Fig. 2 is a flowchart
showing the transmitting  25 operation of the base
station apparatus according to an  embodiment of the
present invention. Fig. 3 is a flowchart showing
directing characteristic control  - 11  performed by
the amplitude/phase control unit 23 in  Fig. 1. Fig. 4
is a flowchart showing the receiving  operation of the
base station apparatus according to an  embodiment of
the present invention. The operation of 5 the base
station apparatus according to an embodiment of  the
present invention will be described with reference  to
Figs. 1 to 4. Downlink communication data to be
transmitted  from the base station apparatus to a
communication 10 terminal (mobile station) (not shown)
is input from a  host station apparatus to the base
station apparatus.  The communication data input from
the host station  apparatus is received by the base
station control unit 1  (step Sl in Fig. 2) and is
transferred to the baseband 15 processing unit 2. In
the baseband processing unit 2,  the encoding
processing unit 21 converts the  communication data
into data in a radio interface  



format, and performs encoding processing such as error
correction (step S2 in Fig. 2). The amplitude and
phase 20 component of the encoded communication data
are  controlled by the amplitude/phase control unit 23
such  that desired directivity is formed when the data
is  transmitted from the transmission/reception
antennas 41  to 4n. (step S3 in Fig. 2), thereby
generating 25 transmission data for each of the
transmission/reception  antennas 41 to 4n (step S4 in
Fig. 2). The output data from the amplitude/phase  12
control unit 23 is sent to the radio
transmitting/receiving units 31 to 3n respectively
corresponding to the transmission/reception antennas
41  to 4n (step S5 in Fig. 2). The radio 5
transmitting/receiving units 31 to 3n perform
frequency  conversion to the radio frequency band,
radio  modulation, filtering, amplification, and the
like (step  S6 in Fig. 2). The resultant data is
transmitted from  the transmission/reception antennas
41 to 4n (step S7 in  10 Fig. 2). The communication
bit rate computing unit 24  computes the cumulative
bit rate of downlink  communication data, at which the
base station  communicates with the communication
terminal, and 15 totalizes the computed data for each
sector area (step  S11 in Fig. 3). The amplitude/phase
control unit 23  



checks whether or not the cumulative bit rate for each
sector area which is reported from the communication
bit  rate computing unit 24 is higher than a preset
first 20 threshold (step S12 in Fig. 3). If the
cumulative bit  rate is higher than the first
threshold, the  amplitude/phase control unit 23
performs directing  characteristic control so as to
narrow the area range of  the corresponding sector
area to a range smaller than a 25 preset standard area
range (step S13 in Fig. 3). When  the cumulative bit
rate becomes higher than the preset  first threshold,
the amplitude/phase control unit 23 - 13  checks
whether or not the cumulative bit rate for each
sector area which is reported from the communication
bit  rate computing unit 24 is lower than a preset
second  threshold (step S14 in Fig. 3). If the
cumulative bit 5 rate is lower than the second
threshold, the  amplitude/phase control unit 23
performs directing  characteristic control to widen
the area range of the  corresponding sector area to a
range larger than the  standard area range (step S15
in Fig. 3). Assume that 10 in this case, the "standard
area range" corresponding to  the width of a sector
area indicates a sector area  region when the
communication bit rates in the  respective sector
areas are equal to each other. In contrast, when radio
waves sent from a  15 communication terminal are
received by the  



transmission/reception antennas 41 to 4n, uplink
communication data from the communication terminal
which  is received by the base station is sent to the
radio  transmitting/receiving units 31 to 3n
corresponding to 20 the transmission/reception
antennas 41 to 4n (step S21  in Fig. 4). The radio
transmitting/receiving units 31  to 3n perform
low-noise amplification, radio  demodulation,
filtering, frequency conversion to the  baseband, and
the like for the uplink communication 25 data, and
outputs the resultant data to the baseband  processing
unit 2 (step S22 in Fig. 4). In the baseband
processing unit 2, the decoding processing unit 22 14
performs error correction processing, conversion from
the radio interface format to a preferential channel
format, and the like for the uplink communication data
(step S23 in Fig. 4), and transmits the resultant data
5 to the host station apparatus through the base
station  control unit 1 (step S24 in Fig. 4). Note
that in the  baseband processing unit 2, when an
uplink reception  signal from the radio
transmitting/receiving units 31 to  3n is to be
received, the signal can be processed by the 10
decoding processing unit 22 through the
amplitude/phase  control unit 23 as in the case of a
downlink signal. In  either case, no limitations are
imposed on a  transmission path for uplink data, in
particular,  because no influence is imposed on the
gist of this 



15 embodiment. Fig. 5 is a schematic view showing the
initial  state of a cell (area) supported by the base
station  apparatus according to an embodiment of the
present  invention. Fig. 6 is a schematic view showing
the state 20 of a cell (area) controlled by the base
station  apparatus according to an embodiment of the
present  invention. How the directing characteristic
in each  sector area is changed by the base station
apparatus  according to an embodiment of the present
invention will 25 be described with reference to Figs.
5 and 6. Fig. 5  schematically shows the area (initial
state) serviced by  the base station apparatus
according to this embodiment.  15  Reference numeral 5
denotes a base station apparatus  according to an
embodiment of the present invention. An  area 6
indicates a cell serviced by the base station
apparatus according to an embodiment of the present 5
invention, and areas 61 to 63 indicate sector areas in
the area 6. It is not essential that the area 6 is
comprised of the three sector areas 61 to 63.
Referring  to Fig. 5, as a state wherein the totals of
downlink 10 communication bit rates in the respective
sector areas  61 to 63 are equal to each other (a
state before  downlink directing characteristics are
dynamically  controlled), a state wherein the three
sector areas 61  



to 63 are equal to each other is assumed. Fig. 6 shows
15 a state wherein communication terminals are placed
in  the sector areas 61 to 63. Assume that in this
case, a  communication terminal 70 which is performing
low-bit-rate communication (e.g., speech
communication)  is present in the sector area 61,
communication 20 terminals 71 and 72 which are
performing high-bit-rate  communication (e.g., video
broadcasting) are present in  the sector area 62, and
a communication terminal 73  which is performing
high-bit-rate communication is  present in the sector
area 63. At this time, the 25 communication bit rate
computing unit 24 of the baseband  processing unit 2
calculates the cumulative downlink  communication bit
rates in the sector areas 61 to 63. - 16  As a result,
an output is obtained, which indicates that  the rate
in the sector area 62 (where the high-bit-rate
terminals 71 and 72 are present) is the highest, the
rate in the sector area 63 (where the high-bit-rate 5
terminal 73 is present) is the second highest, and the
rate in the sector area 61 (where the low-bit-rate
terminal 70 is present) is the third highest. This
result is input to the amplitude/phase control unit 23
of the baseband processing unit 2, which in turn 10
performs directing characteristic control such that
the  area range of the sector area 62 in which the
cumulative  bit rate is the highest is narrowed to the
smallest  



range, the range of the sector area 63 is narrowed to
the second smallest range, and the range of the sector
15 area 61 is narrowed to the third smallest range.
Various kinds of methods are conceivable as a method
of  calculating cumulative bit rates (instantaneous
values  or statistics), and a method of controlling
directing  characteristics from the cumulative bit
rate in each 20 sector area (a method of calculating
the inverse ratio  of a bit rate, a method of
calculating a difference, and  the like). In this
case, however, these methods are not  specified
because they have no significant influences on  the
apparatus arrangement according to this embodiment. 25
In this embodiment, a cumulative downlink
communication bit rate is computed for each sector
area,  and the downlink directing characteristic is
controlled  - 17  in accordance with the computation
result to narrow the  area range of a sector area in
which the communication  bit rate is high. This makes
it possible to reduce the  area range influenced by
interference. Therefore, the  5 influence of downlink
interference by high-communication-rate terminals in
the same sector  area can be minimized. In addition,
in this embodiment,  since directing characteristic
control can be done to  equalize the cumulative
downlink communication bit rates 10 in the respective
sector areas, variations in the number  of
communication terminals which can be accommodated in  



the cell which the base station apparatus services can
be smoothed. Furthermore, as in the conventional
technique, control can be done on the basis of closed
15 information within a base station instead of
control  based on report information (feedback) from a
communication terminal. Therefore, this embodiment can
be implemented independently of the function of a
communication terminal. 20 Fig. 7 is a flowchart
showing directing  characteristic control according to
another embodiment  of the present invention. Since
the arrangement of a  base station apparatus according
to another embodiment  of the present invention is the
same as that of the base 25 station apparatus
according to an embodiment of the  present invention
which is shown in Fig. 1, directing  characteristic
control according to another embodiment  18  of the
present invention will be described with  reference to
Figs. 1 to 7. A communication bit rate computing unit
24  computes the cumulative bit rate of downlink 5
communication data, at which a base station
communicates  with a communication terminal, and
totalizes the  cumulative bit rates for each sector
area (step S31 in  Fig. 7). An amplitude/phase control
unit 23 calculates  the ratios of the cumulative bit
rates in the respective 10 sector areas reported from
the communication bit rate  



computing unit 24 (step S32 in Fig. 7). When the
ratios  of the cumulative bit rates are calculated,
the  amplitude/phase control unit 23 performs
directing  characteristic control so as to make the
ratios of the 15 area ranges of the respective sector
areas inversely  proportional to the ratios of the
cumulative bit rates  in the respective sector areas
(step S33 in Fig. 7). In this embodiment, a cumulative
downlink  communication bit rate is computed for each
sector area,  20 and downlink directing characteristic
control is performed to make the ratios of the area
ranges of the  respective sector areas inversely
proportional to the  ratios of the cumulative bit
rates in the respective  sector areas. This makes it
possible to minimize the  25 influence of downlink
interference by high-communication-rate terminals in
the same sector  area without generating a gap between
the sector areas.  - 19  As has been described above,
according to the  above embodiment, realizing the
above arrangement and  operation makes it possible to
obtain the effect of  minimizing the influence of
downlink interference by 5 high-communication-rate
terminals in the same sector.  20  C L A I M S 1. A
radio communication system comprising a  2 base
station apparatus having antennas whose directivity  



3 can be controlled, and a communication terminal
which 4 performs radio communication with said base
station  5 apparatus within a service area of said
base station  6 apparatus, characterized in that 7
said base station apparatus comprises 8 means for
calculating a cumulative value of 9 downlink
communication bit rates for each of a plurality  10 of
sector areas formed by dividing a cell indicating the
11 service area of said base station apparatus, and 12
control means for performing area control so  13 as to
make downlink communication bit rates per sector  14
area substantially uniform on the basis of the 15
calculated cumulative values of downlink communication
16 bit rates. 2. A radio communication system
according to  2 claim 1, characterized in that said
control means 3 performs downlink transmission
directing characteristic  4 control on the plurality
of antennas so as to 5 adjust/control area ranges of
the plurality of sector 6 areas on the basis of the
cumulative values of downlink  7 communication bit
rates. 3. A radio communication system according to  2
claim 2, characterized in that said control means 3
performs the downlink transmission directing  - 21  4
characteristic control so as to narrow the area range
of  5 the sector area to a range smaller than a preset



6 standard area range when the cumulative value of  7
downlink communication bit rate is high. 4. A radio
communication system according to  2 claim 2,
characterized in that said control means 3 performs
the downlink transmission directing 4 characteristic
control so as to widen the area range of  5 the sector
area to a range larger than the preset 6 standard area
range when the cumulative value of  7 downlink
communication bit rate is low. 5. A radio
communication system according to  2 claim 2,
characterized in that said control means 3 performs
the downlink transmission directing 4 characteristic
control so as to make a ratio of the area  5 ranges of
the sector areas inversely proportional to a 6 ratio
of the cumulative values of downlink communication  7
bit rates. 6. A base station apparatus characterized
by  2 comprising: 3 antennas whose directivity can be
controlled;  4 means for calculating a cumulative
value of 5 downlink communication bit rates for each
of a plurality  6 of sector areas formed by dividing a
cell indicating the  7 service area of the base
station apparatus; and 8 control means for performing
area control so  9 as to make downlink communication
bit rates per sector  - 22  10 area substantially
uniform on the basis of the 



11 calculated cumulative values of downlink
communication  12 bit rates. 7. A base station
apparatus 2 according to claim 6, characterized in
that said control  3 means performs the downlink
transmission directing 4 characteristic control so as
to narrow the area range of  5 the sector area to a
range smaller than a preset 6 standard area range when
the cumulative value of  7 downlink communication bit
rate is high. 8. A base station apparatus 2 according
to claim 6, characterized in that said control  3
means performs the downlink transmission directing 4
characteristic control so as to widen the area range
of  5 the sector area to a range larger than the
preset 6 standard area range when the cumulative value
of  7 downlink communication bit rate is low. 9. A
base station apparatus 2 according to claim 6,
characterized in that said control  3 means performs
downlink transmission directing 4 characteristic
control on the plurality of antennas so  5 as to
adjust/control area ranges of the plurality of  6
sector areas on the basis of the cumulative values of
7 downlink communication bit rates, and performs the 8
downlink transmission directing characteristic control
9 so as to make a ratio of the area ranges of the
sector  23.  10 areas inversely proportional to a
ratio of the 



11 cumulative values of downlink communication bit
rates.  10. A downlink transmission directing 2
characteristic control method for a base station  3
apparatus having antennas whose directivity can be  4
controlled, characterized in that 5 the base station
apparatus comprises 6 the step of calculating a
cumulative value of  7 downlink communication bit
rates for each of a plurality  8 of sector areas
formed by dividing a cell indicating the  9 service
area of the base station apparatus; and 10 the step of
performing area control so as to  11 make downlink
communication bit rates per sector area  12
substantially uniform on the basis of the calculated
13 cumulative values of downlink communication bit
rates. 11. A downlink transmission 2 directing
characteristic control method according to  3 claim
10, characterized in that the step of performing  4
the area control comprises the step of performing the
5 downlink transmission directing characteristic
control  6 so as to narrow the area range of the
sector area to a 7 range smaller than a preset
standard area range when the  8 cumulative value of
downlink communication bit rate is 9 high. - 24 12. A
downlink transmission 2 directing characteristic
control method according to  3 claim 10, characterized
in that the step of performing  



4 the area control comprises the step of performing
the  5 downlink transmission directing characteristic
control  6 so as to widen the area range of the sector
area to a  7 range larger than the preset standard
area range when  8 the cumulative value of downlink
communication bit rate  9 is low. 13. A downlink
transmission 2 directing characteristic control method
according to  3 claim 10, characterized in that the
step of performing  4 the area control comprises the
step of performing 5 downlink transmission directing
characteristic control  6 on the plurality of antennas
so as to adjust/control 7 area ranges of the plurality
of sector areas on the 8 basis of the cumulative
values of downlink communication  9 bit rates, and the
step of performing the downlink 10 transmission
directing characteristic control so as to  11 make a
ratio of the area ranges of the sector areas  12
inversely proportional to a ratio of the cumulative
13 values of downlink communication bit rates. 14. A
program for a downlink transmission  2 directing
characteristic control method for a base 3 station
apparatus having antennas whose directivity can  4 be
controlled, the program causing a computer to execute
5 a process of calculating a cumulative value of
downlink  25  6 communication bit rates for each of a
plurality of 7 sector areas formed by dividing a cell
indicating the  



8 service area of the base station apparatus, and a 9
process of performing area control so as to make  10
downlink communication bit rates per sector area 11
substantially uniform on the basis of the calculated
12 cumulative values of downlink communication bit
rates.  26  


