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@)  Mobile  communication  system. 

(57)  A  mobile  communication  system  comprises 
base  stations  (2)  each  having  sector  antennas 
(208-213)  and  an  omnidirectional  antenna  (215) 
for  receiving  up-going  interference  waves  on  all 
communication  channels  previously  allocated 
thereto  to  detect  power  levels  of  those  interfer- 
ence  waves.  The  power  levels  of  up-going  inter- 
ference  waves  on  all  communication  channels 
are  monitored  at  all  times  by  using  the 
omnidirectional  antenna  (215).  When  a  calling 
signal  from  a  mobile  station  (3)  is  received  by  a 
certain  sector  antenna,  respective  up-going  C/l 
ratios  are  calculated  on  the  channels  not  yet 
used  among  communication  channels  previ- 
ously  allocated  to  that  sector.  Among  channels 
where  the  calculated  up-going  C/l  ratios  satisfy 
a  predetermined  quality  reference,  a  channel  to 
be  allocated  to  the  mobile  station  is  determined. 
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tio  exceeds  a  predetermined  threshold.  In  this  sys- 
tem,  once  a  C/l  ratio  of  a  certain  channel  in  a  cell  is 
confirmed  to  exceed  a  predetermined  quality  refer- 
ence,  the  quality  of  that  channel  is  guaranteed  to 

5  some  degree  without  referring  to  surrounding  base 
stations,  so  that  there  are  reduced  process  proce- 
dures  and  the  amount  of  information  transfer  for  con- 
trol  of  channel  allocation.  Such  a  system  is  disclosed 
in  Japanese  Patent  Laid-Open  No.  3-167924. 

w  However,  when  the  sectors  formed  by  the  base 
stations  11  and  12  are  directed  in  the  same  direction, 
as  illustrated  in  FIG.  1,  the  direction  of  transmission 
of  the  interference  wave  1  6  from  the  mobile  station  1  3 
is  out  of  the  range  of  directivity  of  the  sector  antenna 

15  of  the  sector  C2,  so  that  a  received  electric  field  is  se- 
verely  reduced.  Contrarily,  the  down-going  interfer- 
ence  wave  15  from  the  base  station  11  is  received 
with  an  omnidirectional  antenna  of  the  mobile  station 
14  because  of  the  mobile  station  14  being  existent  in 

20  the  range  of  the  directivity  of  the  sector  C^ 
In  such  a  situation,  in  the  dynamic  channel  allo- 

cation  method  of  the  first  system  wherein  an  optimum 
channel  with  the  up-going  C/l  ratio  exceeding  the 
quality  reference  is  selected  and  allocated  to  an  orig- 

25  inating  call,  a  communication  channel  is  allocated 
without  taking  the  down-going  C/l  ratio  into  consider- 
ation,  so  that  there  is  a  case  where  any  channel  not 
satisfying  the  down-going  quality  reference  is  allocat- 
ed  to  result  in  the  loss  of  the  call.  More  specifically,  a 

30  receiving  electric  field  level  of  the  up-going  interfer- 
ence  wave  16  received  by  a  sector  antenna  having  di- 
rectivity  is  smaller,  so  that  the  up-going  C/l  ratio  is 
greater  than  an  actual  one. 

Also  in  the  method  of  the  second  system  where 
35  a  channel  having  both  the  up-going  and  down-going 

C/l  ratios  satisfying  the  quality  reference  is  allocated, 
the  up-going  C/l  ratio  becomes  a  greater  value  than 
an  actual  one,  as  described  above,  so  that  the  num- 
ber  of  candidate  channels  not  actually  satisfying  the 

40  quality  reference  is  increased.  Accordingly,  a  candi- 
date  channel  informed  from  the  base  station  12  to  the 
mobile  station  14  sometimes  fails  to  satisfy  the  qual- 
ity  reference  of  the  down-going  C/l  ratio,  resulting  in 
an  increased  number  of  times  of  communication  be- 

45  tween  the  base  station  12  and  the  mobile  station  14. 
In  other  words,  when  the  informed  candidate  channel 
does  not  satisfy  the  quality  reference  of  the  down- 
going  C/l  ratio,  candidate  channels  are  sequentially 
selected  in  the  order  previously  determined  at  all  base 

50  stations,  and  communication  is  repeated  until  a  chan- 
nel  satisfying  the  quality  reference  is  found. 

SUMMARY  OF  THE  INVENTION 

55  To  solve  the  problems  with  the  prior  art,  it  is  an  ob- 
ject  of  the  present  invention  to  provide  a  mobile  com- 
munication  system  capable  of  ensuring  an  accurate 
C/l  ratio  for  judgement  of  a  channel  quality. 

BACKGROUND  OF  THE  INVENTION 

1.  Field  of  the  Invention 

The  present  invention  relates  to  a  mobile  commu- 
nication  system  including  a  sector  cell  arrangement, 
and  more  particularly  to  a  mobile  communication  sys- 
tem  which  allocates  communication  channels  with 
use  of  a  carrier  wave/interference  wave  power  ratio 
(hereinafter,  referred  to  as  a  C/l  ratio.). 

2.  Prior  Art 

Referring  to  FIG.1,  a  sector  cell  arrangement  in  a 
conventional  mobile  communication  system  is  illu- 
strated  in  an  exemplified  manner.  Sector  antennas 
provided  in  base  stations  11,  12  form  sectors  A  ̂ B^ 
Ci  and  A2,  B2,  C2,  respectively.  A  situation  will  be  de- 
scribed  wherein  a  mobile  station  14  moving  in  the  sec- 
tor  C2  sends  a  call  to  the  base  station  1  2  which  hereby 
allocates  the  same  channel  as  a  communication 
channel  allocated  by  the  base  station  11  communicat- 
ing  with  a  mobile  station  13  moving  in  the  sector  Ĉ  
through  the  allocated  channel. 

Since  the  same  channel  is  used,  the  mobile  sta- 
tion  14  receives  not  only  a  down-going  carrier  wave 
from  the  base  station  12  but  also  a  down-going  inter- 
ference  wave  15  from  the  base  station  11  while  the 
base  station  12  receives  not  only  an  up-going  carrier 
wave  from  the  base  station  14  but  also  an  up-going 
interference  wave  16  from  the  mobile  station  13  un- 
der  communication  with  the  base  station  11.  It  is  here- 
in  assumed  that  "up-going"  denotes  a  direction  from 
any  mobile  station  to  any  base  station  while  "down- 
going"  denotes  a  direction  from  any  base  station  to 
any  mobile  station. 

In  mobile  communication  systems,  the  following 
two  systems  have  generally  been  proposed  for  allo- 
cation  of  dynamic  channels. 

In  the  first  system,  up-going  interference  wave 
power  and  up-going  carrier  wave  power  are  meas- 
ured  for  each  sector  channel  to  calculate  an  up-going 
C/l  ratio.  Further,  there  is  selected  an  optimum  one  of 
channels  having  the  up-going  C/l  ratios  exceeding  a 
predetermined  threshold  (or  a  quality  reference),  tak- 
ing  the  channel  conditions  of  surrounding  base  sta- 
tions  into  consideration,  and  the  selected  channel  is 
in  turn  allocated  to  an  originating  call. 

In  the  second  system,  an  up-going  C/l  ratio  is 
similarly  estimated  and  a  mobile  station  is  informed 
of  a  communication  channel  where  the  up-going  C/l 
ratio  exceeds  a  quality  reference  as  a  candidate 
channel.  The  mobile  station  measures  a  down-going 
interference  wave  and  a  down-going  carrier  wave  on 
the  informed  candidate  channel,  and  the  measured 
result  is  sent  back  to  the  base  station  which  estimates 
a  down-going  C/l  ratio  and  allocates  to  the  originating 
call  a  channel  where  the  estimated  down-going  C/l  ra- 
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Another  object  of  the  present  invention  is  to  pro- 
vide  a  channel  allocation  method  wherein  there  is  no 
call  loss  and  the  number  of  communication  proce- 
dures  and  the  amount  of  communication  can  be  re- 
duced.  5 

In  channel  allocation  in  accordance  with  the  pres- 
ent  invention,  up-going  interference  wave  power  on 
all  communication  channels  in  each  sector  is  moni- 
tored  at  all  times  by  using  an  omnidirectional  antenna 
provided  in  each  base  station.  When  a  calling  signal  w 
from  a  mobile  station  is  received  by  a  certain  sector 
antenna  and  a  sector  receiver,  respective  up-going 
C/l  ratios  are  calculated  on  the  channels  not  yet  used 
among  communication  channels  previously  allocated 
to  that  sector.  Among  channels  where  the  calculated  15 
up-going  C/l  ratios  satisfy  a  predetermined  quality 
reference,  there  is  determined  a  channel  to  be  allocat- 
ed  to  the  mobile  station. 

Provided  there  is  found  any  channel  where  the 
up-going  C/l  ratio  satisfies  a  predetermined  quality  20 
reference,  communication  may  be  started  using  that 
channel.  In  this  case,  the  up-going  interference  wave 
is  received  through  the  omnidirectional  antenna,  so 
that  there  is  no  attenuation  of  reception  level  stem- 
ming  from  the  directivity  of  a  sector  antenna  as  in  the  25 
prior  art.  Thus,  only  confirmation  of  a  fact  that  the  up- 
going  C/l  ratio  satisfies  the  quality  reference  ensures 
the  quality  of  the  down-going  C/l  ratio,  and  occur- 
rence  of  any  call  loss  is  restricted. 

A  mobile  station  may  be  informed  of  a  channel  30 
where  the  up-going  C/l  ratio  satisfies  a  predeter- 
mined  quality  reference  as  a  candidate  channel,  and 
further  if  the  down-going  C/l  ratio  satisfies  a  prede- 
termined  reference,  communication  may  be  started 
using  that  candidate  channel.  As  described  above,  35 
the  up-going  interference  wave  is  received  by  the  om- 
nidirectional  antenna,  so  that  there  is  eliminated  the 
attenuation  of  a  reception  level  caused  by  the  direc- 
tivity  of  the  sector  antenna  as  in  the  prior  art.  Thus, 
the  number  of  candidate  channels  not  actually  satis-  40 
fying  the  quality  reference  can  sharply  be  reduced, 
and  an  allocation  channel  can  be  determined  rapidly 
and  with  the  less  amount  of  communication. 

The  above  and  other  objects,  features  and  ad- 
vantages  of  the  present  invention  will  become  more  45 
apparent  from  the  following  description  when  taken  in 
conjunction  with  the  accompanying  drawings  in  which 
a  preferred  embodiment  of  the  present  invention  is 
shown  by  way  of  illustrated  example. 

50 
BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

FIG.  1  is  a  diagrammatic  view  illustrating  a  sche- 
matic  arrangement  of  sector  cells  in  a  conven- 
tional  mobile  communication  system;  55 
FIG.  2  is  a  block  diagram  illustrating  a  schematic 
arrangement  of  a  mobile  communication  system 
according  to  an  embodiment  of  the  present  inven- 

tion; 
FIG.  3  is  a  block  diagram  illustrating  a  further  de- 
tailed  functional  arrangement  of  a  base  station  in 
the  present  embodiment; 
FIG.  4  is  a  diagrammatic  view  illustrating  a  sche- 
matic  arrangement  of  sector  cells  and  base  sta- 
tions  in  the  mobile  communication  system  ac- 
cording  to  the  present  embodiment; 
FIG.  5  is  a  flow  chart  illustrating  a  channel  allo- 
cation  procedure  of  the  base  station  applied  to 
the  present  embodiment; 
FIG.  6  is  a  flow  chart  illustrating  an  example  of 
communication  channel  designation  in  the  chan- 
nel  allocation  procedure;  and 
FIG.  7  is  a  flow  chart  illustrating  another  example 
of  the  communication  channel  designation  in  the 
channel  allocation  procedure. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Referring  to  FIG.  2,  a  mobile  communication  sys- 
tem  according  to  an  embodiment  of  the  present  inven- 
tion  is  illustrated.  The  system  is  comprised  of  a  plur- 
ality  of  base  stations  2  connected  to  a  system  control- 
ler  1  and  a  plurality  of  mobile  stations  3.  A  service 
area  of  the  mobile  communication  system  is  divided 
into  a  plurality  of  cells,  each  cell  including  three  sec- 
tors  (A,  B,  and  C).  The  system  controller  1  is  connect- 
ed  with  another  mobile  communication  system  or 
fixed  network.  The  mobile  station  3  can  move  within 
a  service  area  which  is  formed  by  a  plurality  of  base 
stations  2  for  communication  through  a  channel  allo- 
cated  to  the  neighboring  base  station  2. 

The  base  station  2  includes  a  base  station  con- 
troller  201  which  is  to  allocate  a  plurality  of  commu- 
nication  channels  to  the  sectors  A-  C.  The  base  sta- 
tion  controller  201  are  connected  to  a  transmitter  202 
and  a  receiver  203  for  the  sector  A,  a  transmitter  204 
and  a  receiver  205  for  the  sector  B,  and  a  transmitter 
206  and  a  receiver  207  for  the  sector  C.  The  respec- 
tive  sector  receivers  203,  205,  and  207  are  to  receive 
a  calling  signal  sent  from  the  mobile  station  3  moving 
in  the  corresponding  sector,  and  detect  up-going  car- 
rier  wave  power  of  the  received  calling  signal. 

To  the  respective  transmitters  and  receivers  for 
the  sectors,  there  are  connected  a  transmission  an- 
tenna  208  and  a  reception  antenna  209  for  the  sector 
A,  a  transmission  antenna  210  and  a  reception  anten- 
na  211  for  the  sector  B,  and  a  transmission  antenna 
212  and  a  reception  antenna  21  3  for  the  sector  C. 

Further,  the  base  station  controller  201  is  con- 
nected  to  a  receiver  214  which  is  in  turn  connected  an 
omnidirectional  antenna  215  for  monitoring  at  all 
times  up-going  interference  wave  power  on  all  com- 
munication  channels  previously  allocated  to  the  base 
station  2.  The  receiver  214  receives  the  up-going  in- 
terference  wave  at  all  times  and  updates  a  measured 
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power  of  the  same. 
As  illustrated  in  FIG.  3,  the  base  station  controller 

201  is  comprised  of  function  blocks  of  an  up-going  C/l 
ratio  estimation  portion  216,  a  communication  chan- 
nel  designation  control  portion  217,  and  a  communi-  5 
cation  control  portion  218.  The  up-going  C/l  ratio  es- 
timation  portion  216  receives  measured  values  of  up- 
going  interference  wave  power  Pi  on  the  all  channel 
from  the  receiver  214  and  detected  values  of  up-go- 
ing  carrier  wave  power  Pc  from  a  sector  receiver  re-  w 
ceiving  a  calling  signal  from  the  mobile  station  3.  For 
example,  when  the  receiver  203  of  the  sector  A  re- 
ceives  a  calling  signal,  the  receiver  203  transfers  an 
up-going  carrier  wave  power  Pc(a)  to  the  up-going  C/l 
ratio  estimation  portion  216.  15 

The  up-going  C/l  ratio  estimation  portion  216  es- 
timates,  as  described  later,  an  up-going  C/l  ratio  for 
each  unused  channel  in  the  sector  receiving  the  call- 
ing  signal,  and  transfers  a  result  of  the  estimation  to 
the  communication  channel  designation  control  por-  20 
tion217. 

The  communication  channel  designation  control 
portion  217  receives  the  up-going  C/l  ratios  on  the  un- 
used  channels  of  the  associated  sector,  and  com- 
pares  them  with  a  predetermined  quality  reference  to  25 
allocate  a  proper  communication  channel  to  the  call- 
ing  mobile  station  3.  Through  the  allocated  channel, 
the  communication  control  portion  218  executes  the 
control  of  communication  with  the  mobile  station.  A 
channel  allocation  method  includes  two  systems  as  in  30 
the  prior  art.  (they  will  be  described  with  reference  to 
FIGs.  5  and  6.) 

Referring  to  FIG.  4,  a  whole  arrangement  of  a  mo- 
bile  communication  system  according  to  the  embodi- 
ment  described  above  is  illustrated.  It  is  noted  in  the  35 
same  figure  that  reference  numerals  correspond  to 
those  illustrated  in  FIG.  2  and  subscripts  of  the  nu- 
merals  designate  distinction  among  the  base  sta- 
tions. 

A  mobile  station  3̂   moving  in  a  sector  Ĉ   of  a  cer-  40 
tain  base  station  2̂   is  assumed  to  be  under  commu- 
nication  through  a  certain  communication  channel  be- 
ing  allocated  by  the  base  station  2  ̂ At  this  time,  an- 
other  base  station  22  monitors  an  up-going  interfer- 
ence  wave  402  from  the  mobile  station  3̂   through  an  45 
omnidirectional  antenna  21  52  at  all  times.  According- 
ly,  when  a  certain  mobile  station  32  moving  in  a  sector 
C2  sends  a  call,  the  base  station  22  receives  the  up- 
going  interference  wave  402  from  the  mobile  station 
3i  and  an  up-going  carrier  wave  403  from  the  mobile  50 
station  32,  estimates  up-going  C/l  ratios  of  all  unused 
channels  in  that  sector,  and  executes  channel  alloca- 
tion.  Since  the  up-going  interference  wave  402  is  re- 
ceived  by  the  omnidirectional  antenna  21  52,  there  is 
no  level  reduction  due  to  the  directivity  of  a  sector  an-  55 
tenna  as  in  the  prior  art,  resulting  in  accurate  interfer- 
ence  wave  measurement. 

In  a  system  which  checks  not  only  an  up-going  C/l 

ratio  but  also  a  down-going  C/l  ratio,  the  down-going 
interference  wave  401  is  received  by  an  omnidirec- 
tional  antenna  of  the  mobile  station  32  to  measure  a 
power  level  thereof.  If  up-going  and  down-going  C/l 
ratios  on  a  channel  informed  as  a  candidate  satisfies 
predetermined  references,  the  base  station  22  allo- 
cates  that  communication  channel  to  the  mobile  sta- 
tion  32. 

In  the  following,  a  channel  allocation  method  ap- 
plicable  to  the  present  embodiment  will  be  described 
in  a  concrete  manner.  It  is  herein  assumed  that  there 
is  a  call  from  the  mobile  station  3  moving  in  a  sector 
C  for  the  description  hereinafter.  The  same  shall  also 
be  applied  to  other  sectors. 

FIG.  5  illustrates  a  first  system  of  the  channel  al- 
location  method.  An  receiver  214  of  a  certain  base 
station  2  monitors  at  all  times  up-going  interference 
wave  power  Pi  on  all  communication  channels  allo- 
cated  to  the  base  station  2  in  advance  and  updates 
at  all  times  the  up-going  interference  wave  power  Pi 
until  the  mobile  station  3  sends  a  call  in  any  sector 
(S401,NoinS402). 

When  the  mobile  station  3  sends  a  call  in  a  cer- 
tain  sector,  for  example,  a  sector  C  (Yes  in  S402),  the 
calling  signal  is  received  by  a  sector  receiver  207  and 
is  transferred  to  the  communication  control  portion 
21  8  in  the  base  station  controller  201  .  This  causes  the 
base  station  controller  201  to  input  the  up-going  car- 
rier  wave  power  Pc(c)  from  the  receiver  207  into  the 
up-going  C/l  ratio  estimation  portion  216  (S403). 

The  base  station  controller  201  additionally 
checks  channels  not  yet  used  in  the  sector  C  and 
reads  the  updated  up-going  interference  wave  power 
Pi  on  all  unused  channels  from  the  receiver  214  and 
transfers  them  to  the  up-going  C/l  ratio  estimation 
portion  216  (S404).  The  up-going  ratio  estimation 
portion  216  estimates  the  respective  up-going  C/l  ra- 
tios  with  respect  to  all  unused  channels  of  the  sector 
C,  and  transmits  them  to  the  communication  channel 
designation  control  portion  217  (S405). 

Subsequently,  the  communication  channel  des- 
ignation  control  portion  217  designates  a  communi- 
cation  channel  using  the  estimated  up-going  C/l  ra- 
tios  (S406),  and  the  communication  control  portion 
218  starts  communication  through  the  designated 
channel  (S407). 

FIG.  6  illustrates  an  example  of  the  communica- 
tion  channel  designation.  The  communication  chan- 
nel  designation  control  portion  217  checks  if  the  re- 
spective  up-going  C/l  ratios  on  the  unused  channels 
satisfy  a  threshold  Vth(b)  representative  of  a  prede- 
termined  quality  reference  in  a  base  station,  and  des- 
ignates  a  channel  among  the  unused  channels  satis- 
fying  the  predetermined  quality  reference  according 
to  a  predetermined  order  (S501).  The  communication 
control  portion  218  is  informed  of  the  designated 
channel  through  which  communication  is  started  by 
the  transmitter  206  and  the  receiver  207  in  the  sector 
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C  (S502). 
FIG.  7  illustrates  another  example  of  the  commu- 

nication  channel  designation.  The  communication 
channel  designation  control  portion  217  checks  if  the 
respective  up-going  C/l  ratios  on  the  unused  chan-  5 
nels  satisfy  the  threshold  V  th(b)  representative  of  a 
predetermined  quality  reference,  and  selects  as  a 
candidate  channel  one  among  the  unused  channels 
satisfying  the  quality  reference  excepting  those  se- 
lected  previously  (S601).  The  mobile  station  3  is  in-  w 
formed  of  the  selected  channel  candidate  by  the  com- 
munication  control  portion  (S602). 

The  mobile  station  3,  once  receiving  the  channel 
candidate  (S603),  estimates  a  down-going  C/l  ratio 
on  that  channel  and  determines  whether  it  is  not  15 
smaller  than  a  predetermined  quality  reference  ,i.e., 
a  threshold  Vth(m)  in  a  mobile  station  (S604).  If  the 
predetermined  quality  reference  is  satisfied  (Yes  in 
S604),  communication  is  started  through  that  channel 
(S605).  Unless  the  predetermined  quality  reference  is  20 
satisfied  (No  in  S604),  it  is  checked  that  there  is  any 
channel  candidate  not  yet  selected  (S606).  If  such  a 
channel  candidate  is  existent  (Yes  in  S606),  it  is  se- 
lected  as  a  next  channel  candidate  (S601).  If  there  is 
no  channel  candidate,  a  communication  request  is  25 
denied. 

It  should  be  noted  that  the  present  invention  is  not 
limited  to  only  dynamic  channel  allocation  but  may  be 
applicable  to  any  mobile  communication  system 
which  is  of  one  sharing  a  frequency,  for  example  to  30 
any  channel  arrangement  with  use  of  a  time  slot  of  the 
same  frequency. 

Each  feature  disclosed  in  this  specification 
(which  term  includes  the  claims)  and/or  shown  in  the 
drawings  may  be  incorporated  in  the  invention  inde-  35 
pendently  of  other  disclosed  and/or  illustrated  fea- 
tures. 

The  appended  abstract  as  filed  herewith  is  in- 
cluded  in  the  specification  by  reference. 

40 

Claims 

1.  A  mobile  communication  system  comprising:  a 
plurality  of  base  stations  (2)  each  having  a  plur-  45 
ality  of  sector  antennas  (208-213)  with  a  plurality 
of  communication  channels  previously  allocated 
to  each  sector  (A-C);  and  a  plurality  of  mobile  sta- 
tions  (3)  each  communicating  with  a  neighboring 
base  station  through  one  of  said  communication  50 
channels;  each  of  said  base  stations  (2)  further 
comprising: 

omnidirectional  receiving  means  (214, 
21  5)  for  receiving  interference  waves  on  all  com- 
munication  channels  previously  allocated  to  said  55 
base  station  in  all  directions  to  detect  receiving 
levels  of  those  interference  waves; 

sector  receiving  means  (202-213)  for  re- 

ceiving  a  calling  signal  from  a  mobile  station  (3) 
to  detect  a  carrier  wave  level  for  communication 
with  said  mobile  station; 

estimating  means  (216)  for  estimating  a 
channel  quality  of  each  of  channels  not  yet  used 
among  the  communication  channels  previously 
allocated  to  said  sector  receiving  said  calling  sig- 
nal,  based  upon  said  detected  interference  wave 
levels  and  said  detected  carrier  wave  level;  and 

channel  designating  means  (217)  for  des- 
ignating  a  communication  channel  among  un- 
used  channels  each  having  an  estimated  channel 
quality  satisfying  a  predetermined  quality  refer- 
ence. 

2.  The  mobile  communication  system  as  set  forth  in 
claim  1,  wherein  said  omnidirectional  receiving 
means  comprises: 

an  omnidirectional  antenna  (215)  for  re- 
ceiving  interference  waves  in  all  directions;  and 

a  receiver  (214)  for  receiving  interference 
waves  on  all  communication  channels  previously 
allocated  to  said  base  station  to  detect  receiving 
levels  of  those  interference  waves. 

3.  The  mobile  communication  system  as  set  forth  in 
claim  2,  wherein  said  receiver  (214)  updates  said 
receiving  levels  of  said  interference  waves  at  all 
times. 

4.  In  a  mobile  communication  system  comprising:  a 
plurality  of  base  stations  (2)  each  having  a  plur- 
ality  of  sector  antennas  (208-21  3)  with  a  plurality 
of  communication  channels  previously  allocated 
to  each  sector  (A-C);  and  a  plurality  of  mobile  sta- 
tions  (3)  each  communicating  with  a  neighboring 
base  station  through  one  of  said  communication 
channels;  a  channel  allocation  method  compris- 
ing: 

a  step  (S401)  of  detecting  receiving  levels 
of  interference  waves  received  at  each  of  said 
base  stations  on  all  communication  channels  pre- 
viously  allocated  to  said  base  station  in  all  direc- 
tions; 

a  step  (S403)  of  detecting  a  carrier  wave 
level  for  communication  from  a  mobile  station  to 
said  base  station  when  receiving  a  calling  signal 
from  said  mobile  station; 

a  step  (S404,  S405)  of  estimating  a  chan- 
nel  quality  of  each  of  channels  not  yet  used 
among  the  communication  channels  previously 
allocated  to  said  sector  receiving  said  calling  sig- 
nal,  based  upon  said  detected  interference  wave 
levels  and  said  detected  carrier  wave  level;  and 

a  step  (S406)  of  designating  a  communi- 
cation  channel  among  unused  channels  each 
having  an  estimated  channel  quality  satisfying  a 
predetermined  quality  reference. 
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5.  The  channel  allocation  method  as  set  forth  in 
claim  4,  wherein  said  step  (S406)  of  designating 
a  communication  channel  comprises  the  step 
(S501)  of  designating  one  channel  in  conformity 
with  a  predetermined  selection  order  among  said  5 
unused  channels  each  having  a  channel  quality 
satisfying  said  predetermined  quality  reference. 

6.  The  channel  allocation  method  as  set  forth  in 
claim  4,  wherein  said  step  (S406)  of  designating  w 
a  communication  channel  comprises: 

a  step  (S601,  S602)  of  informing  said  mo- 
bile  station  of  a  candidate  channel  selected  from 
said  unused  channels  each  having  a  channel 
quality  satisfying  said  predetermined  quality  ref-  15 
erence;  and 

a  step  (S604)  of  designating  said  candi- 
date  channel  as  a  channel  for  communication 
when  a  channel  quality  of  said  candidate  channel 
detected  by  said  mobile  station  satisfies  a  prede-  20 
termined  quality  reference. 
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