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Description 

Wide  area  radio  network  systems  of  cellular  type  is 
a  well-known  and  tried  way  of  solving  communication 
problems.  An  example  of  such  a  system  used  in  mobile 
applications  is  NMT  (Nordic  Mobile  Telephone  system) 
and  GSM  (Global  System  for  Mobile  communications). 
For  fixed  applications  SR100  (Subscriber  Radio)  and 
SR500  from  the  Canadian  Company  (SR  Telecom)  can 
be  mentioned. 

In  the  systems  mentioned  above  frequencies  in  ad- 
jacent  or  overlapping  service  areas  that  are  served  by 
the  systems  are  used  to  prevent  interferences  between 
stations  from  occuring.  This  means  that  it  is  not  possible 
to  achieve  redundancy  in  the  system  on  common  fre- 
quency  bands  in  the  different  service  areas  which  oth- 
erwise  would  be  the  most  frequency  efficient  and  eco- 
nomic  solution.  There  are  also  problems  in  expanding 
said  systems  with  reference  to  capacity  and  area  cov- 
ering  without  a  deteriosation  of  the  frequency  efficiency. 

In  US-A-4,833,701  a  trunked  communication  sys- 
tem  with  nationwide  roaming  capability  is  disclosed. 
Said  system  is  equipped  with  telephone  interconnect 
capability  and  provided  with  local  computers,  which 
communicate  with  a  national  hub  computer.  The  local 
computers  may  be  coupled  to  the  hub  computer  by  any 
suitable  data  communication  channel  such  as  a  micro- 
wave  link.  Each  subscriber  communicates  by  wireless 
communication. 

Radio  network  systems  comprise  one  or  several 
central  stations  (CS)  and  a  plurality  of  peripheral  sta- 
tions  (PS)  connected  thereto.  If  a  high  security  and  an 
efficient  redundancy,  or  recoupling  ability  between  dif- 
ferent  (CS)  operating  within  the  same  or  any  adjacent 
service  area,  should  be  obtainable  within  the  framework 
of  previously  known  technique  said  stations  must  be  ca- 
pable  of  operating  on  different  frequencies  so  as  to 
avoid  interference.  This  leads  to  unnecessarily  compli- 
cated  and  expensive  stations.  The  construction  and 
function  of  a  CS  in  existing  systems  with  respect  to  con- 
trol  functions  is  very  fixed  and  no  flexibility  is  allowed. 

An  object  of  the  present  invention  is  to  overcome 
the  problems  mentioned  above  and  to  provide  a  radio 
network  system  also  allowing  interaction  between  dif- 
ferent  CS  and  PS  and  between  control  function  units  of 
said  stations  with  respect  to  actual  needs. 

According  to  the  invention  there  is  provided,  among 
other  things,  efficient  redundant  radio  solutions,  a  flexi- 
ble  increase  of  capacity  in  modular  steps,  a  modular 
economically  flexible  construction,  and  cooperation  with 
wide  band  transport  networks,  or  integration  with  logical 
telecommunication  networks  in  different  hierarchical  or 
decentralized  radio  networks  configurations.  Thereby 
several  new  and  essential  properties  are  provided  com- 
pared  to  the  existing  technique. 

The  method  is  implemented  by  combining  several 
system  components,  and  radio  systems  and  functions 
that  are  constructed  similar  in  character  into  subsys- 

tems.  The  central  stations  of  said  subsystems  are  pro- 
vided  with  a  transmission  interface  accomplishing  a 
physical  dividing  of  said  stations  into  at  least  two  main 
function  units,  a  so  called  high  frequency  and  a  so  called 

5  low  frequency.  The  subsystems  are  provided  with  units 
which  are  similar  in  character,  and  with  functions,  i.a.  for 
coordinating  traffic  simultaneously  in  the  same  or  adja- 
cent  service  area(s)  on  the  same  frequency  band  in  time 
duplex  or  frequency  duplex,  or  adjacent  or  alternative 

10  frequency  bands  which  can  be  established  in  depend- 
ancy  of  a  varying  capacity  demand  or  function  to  accom- 
plish  a  modular  capacity  variation,  an  efficient  redun- 
dancy  and  a  flexible  traffic  coupling,  and  also  a  modular 
construction  of  varying  service  areas  through  interaction 

is  with  other  telecommunication  networks,  for  instance 
wide  band  fibre  solutions. 

The  subsystems  are  provided  with  centrally  located 
central  stations  (CS),  each  of  which  covering  a  certain 
service  area  within  for  instance  a  cell  sector,  and  ac- 

20  cording  to  which  the  physical  construction  of  each  CS 
provides  a  possibility  to  interact  with  other  CS  to  accom- 
plish,  i.a.,  the  new  characteristics  mentioned  above. 

Within  each  subsystem  information  is  transferred 
for  an  internal  signalling  and  also  user  traffic  for  one  or 

25  a  plurality  of  connected  and  geographically  spread  out 
peripheral  stations  (PS)  within  each  service  area.  Said 
PS's  are  preferrably  constructed  with  units  and  a  struc- 
ture  similar  to  the  one  used  in  said  CS's  if  this  is  desired. 
A  result  thereof  could  be  a  number  of  advantages  with 

30  respect  to  the  implementation  thereof. 
In  each  of  said  subsystems  connected  customers 

share  one  or  several  common  radio  channels  or  trans- 
missions  resources.  Fixedly  set  up  or  dynamically  allo- 
cated  channels  are  established  for  different  needs  of 

35  traffic  capacity.  Thereby  several  PS's  under  each  of  the 
CS's  commonly  can  share  one  radio  channel  on  one  fre- 
quency  band  or  one  pair  of  frequencies.  Varying  flows 
of  capacity  can  be  allocated  to  different  customers  as 
parts  of  the  total  channel  capacity  in  each  of  said  sub- 

40  systems. 
The  method  and  the  implementation  thereof  in  a 

system  for  a  wide  area  radio  will  provide  improvements 
over  prior  art  technique  within  i.a.  the  following  areas, 
to  give  a  summary: 

45 
a  modular  expansion  in  different  service  areas  and 
a  modular  variation  of  capacity  through  in  interac- 
tion  with  other  telecommunication  connections  as  a 
transporting  network, 

so  equipment  diversity  and  space  diversity, 
a  high  and  possible  modular  variation  of  the  fre- 
quency  efficiency, 
a  flexibility  at  traffic  stops  by  rearranging  for  differ- 
ent  parts  of  a  system, 

55  a  modular  and  physically  simple  structure, 
new  possibilities  for  coupling  and  traffic  redundan- 
cy. 
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The  method  described  in  the  present  application  as 
well  as  the  generic  method  described  in  PCT/ 
SE89/00470  and  PCT/SE90/00681  can  be  used  in  ter- 
restrial  wide  area  radio  systems  or  can  be  implemented 
in  satellite  systems.  Parts  of  a  CS,  i.e.  the  radio  antenna  s 
and  control  units,  are  mounted  in  the  satellite.  Commu- 
nication  can  be  established  between  the  CS's  and  also 
between  a  CS  and  a  PS. 

Prior  art  technique  in  the  technical  field  of  wide  area 
radio  is  characterized  for  instance  by  TDMA  (Time  Divi-  10 
sion  Multiple  Access)  for  sharing  resources  of  radio 
channels,  for  instance  in  fixed  applications  by  allowing 
only  one  frequency  band  to  be  utilized  for  one  central 
station  at  the  time.  To  obtain  redundancy,  for  instance 
1+1  solutions,  that  is  one  permanent  and  one  standby  15 
radio  channel,  which  should  be  allowed  to  operate  si- 
multaneously,  an  allocation  of  parallel  frequencies  is  re- 
quired. 

FIG.  1  shows  the  basic  construction  of  a  wide  area 
radio  system  in  fixed  applications.  Said  figure  shows  20 
schematically  an  example  of  the  problem  of  obtaining 
redundancy,  diversity.  When  only  redundancy  with  re- 
spect  to  the  equipment  is  desired  the  systems  are  pro- 
vided  with  for  instance  a  parallel  radio  unit  functioning 
at  the  same  frequency  band  as  the  operating  system.  If  25 
the  operating  radio  unit  gets  out  of  order  it  is  possible  to 
switch  on  the  other  unit. 

The  problem  shows  that  frequencies  should  be  ex- 
changed  to  obtain  a  full  redundancy  or  a  parallel  oper- 
ation  of  several  systems.  The  example  described  above  30 
also  shows  the  difficulties  of  obtaining  a  high  frequency 
efficiency  with  conventional  wide  area  systems.  In  cas- 
es  where  frequency  efficiency  is  desired  isolation  is  re- 
quired  which  can  be  achieved  by  distances  between  dif- 
ferent  cells  functioning  on  the  same  frequency  band,  if  35 
they  should  operate  simultaneously.  If  such  systems  are 
delimited  to  smaller  cells  or  a  smaller  covered  area  the 
frequency  efficiency  is  increased  and  a  given  frequency 
can  be  repeated  more  frequently  within  an  area.  This 
technique  is  utilized  mainly  within  mobile  communica-  40 
tion.  If  for  instance  a  communication  solution  is  desired 
outside  houses  and  buildings  this  would  lead  to  draw- 
backs  such  as  a  short  range  of  operation,  and  many 
base  stations  are  required.  No  methods  or  systems  are 
developed  for  wide  area  radio  systems  providing  an  in-  45 
teraction  and  coordination  and  cooupling  of  traffic  be- 
tween  alternative  CS's  of  similar  structure  at  the  same 
"sites",  each  of  which  covering  an  adjacent  cell  or  the 
same  cell  or  sectors  or  space,  and  also  geographically 
spread  out  peripheral  stations  (PS)  connected  thereto  so 
and  signals  connected  to  said  peripheral  stations  be- 
tween  each  other  for  conventional  wide  area  systems 
or  systems  according  to  the  international  applications 
mentioned  above  utilizing  a  time  and  space  multiplexing 
to  achieve  redundancy  and  traffic  interaction,  different  55 
frequency  bands  not  necessarily  being  utilized  for  the 
different  CS's,  even  though  they  are  transmitting  or  re- 
ceiving  information  simultaneously.  From  the  applica- 

tions  PCS/SE89/0047  and  PCT/SE  90/00681  methods 
and  possibilities  are  known  for  providing  frequency  effi- 
cient  radio  communication  systems  having  a  high  ca- 
pacity.  By  biliding  radio  networks  of  said  type  according 
to  the  method  and  system  described  below  a  structure 
of  cellular  radio  networks  that  are  new  and  powerful  and 
having  a  dramatically  higher  flexibility  can  be  provided 
compared  to  prior  art  technique.  The  description  is  ac- 
companied  by  drawings,  of  which 

FIG.  1  is  an  example  of  a  prior  art  wide  area  system 
having  redundancy, 
FIG.  2  shows  an  example  of  interaction  between 
subsystems  in  one  region  at  the  same  time  and  in 
a  given  frequency  interval, 
FIG.  3  shows  an  example  of  a  redundant  coupling 
in  a  PS, 
FIG.  4  shows  an  example  of  two  or  more  CS's  which 
are  capable  of  interchanging  traffic  with  a  PS  within 
the  same  frequency  area  at  different  time  intervals, 
FIG.  5  shows  an  example  of  efficient  redundancy 
by  combining  the  examples  of  FIG.  3  and  FIG.  4, 
FIG.  6  shows  an  example  of  interaction  and  traffic 
coupling  between  subsystems  through  an  external 
switch, 
FIG.  7a  shows  an  example  of  traffic  interaction  be- 
tween  subsystems,  the  radio  and  antenna  unit 
thereof  being  provided  at  the  same  site,  and  also 
different  embodiments  for  achieving  redundancy  of 
PS's, 
FIG.  7b  shows  an  example  of  a  digital  connection 
line  between  radio  systems  and  switching  systems, 
FIG.  8  shows  an  example  of  connected  digital  infor- 
mation  which  is  transferred  over  the  radio  system, 
the  subsystem,  and  shows  also  that  the  connected 
digital  information  is  obtained  on  an  opposite  station 
and  forwarded  in  any  desired  shape, 
FIG.  9  shows  an  example  of  systems  arranged  as 
repeaters  or  another  system  functioning  in  an  alter- 
native  frequency  area  where  these  different  sys- 
tems  terminates  operationally  with  interfaces  of 
similar  structure  at  a  common  switch, 
FIG.  10  shows  an  example  of  a  basic  structure  of 
central  stations  for  instance  functioning  within  the 
same  covering  area  in  the  same  frequency  area  and 
also  traffic  switching  between  subsystems;  also  dif- 
ferent  embodiments  of  a  PS  is  shown, 
FIG.  11  shows  an  example  of  a  frame  structure  for 
two  or  more  subsystems  which  are  geographically 
disposed  in  different  positions  where  they  operate 
frame  synchronized  at  a  constant  difference  be- 
tween  the  frame  time  intervals  thereof, 
FIG.  12  shows  an  example  of  a  system  structure 
and  modularity  for  central  and  peripheral  stations, 
respectively, 
FIG.  13a  shows  an  example  of  an  interface  struc- 
ture  between  a  high  frequency  unit  and  a  low  fre- 
quency  unit  of  the  subsystems, 

3 
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FIG.  13b  shows  an  example  of  an  integration  of  a 
common  communications  channel  for  several  sub- 
systems  between  a  high  frequency  unit  and  a  low 
frequency  unit, 
FIG.  13c  shows  integrated  traffic  over  local  or  re- 
gional  wide  band  networks, 
FIG.  14  shows  an  example  of  a  system  arranged 
for  transparent  digital  flows  according  to  an  asyn- 
chronous  digital  multiplexing  according  to  ADT  or 
ATM, 
FIG.  15  shows  an  example  of  a  basic  embodiment 
of  a  subsystem, 
FIG.  16  shows  an  example  of  different  types  and 
codes  of  modulation  in  a  radio  channel, 
FIG.  17  shows  an  example  of  a  physical  implemen- 
tation  of  a  plurality  of  geographically  spread  out  high 
frequency  units  and  also  how  corresponding  low 
frequency  units  terminate  in  a  common  central  ter- 
minating  point  (CTP), 
FIG.  18a  shows  an  example  of  the  basic  structure 
of  a  CS  system  and  also  an  integrated  interaction 
with  other  networks  having  separated  high  frequen- 
cy  units  and  low  frequency  units,  and  also  that  ba- 
sically  different  types  of  peripheral  stations  can  be 
utilized  with  different  antenna  systems  in  different 
applications, 
FIG.  18b  shows  an  example  of  a  second  embodi- 
ment  of  a  CS,  wherein  said  CS  with  regard  to  the 
function  thereof  is  included  in  or  integrated  with  a 
digital  switching  system, 
FIG.  19  shows  a  basic  block  diagram  of  units  in  a 
central  terminating  point  (CTP),  geographically 
spread  out  high  frequency  units,  and  communica- 
tion  links  between  said  high  frequency  units  and 
said  low  frequency  units;  also  shown  schematically 
is  the  connection  of  PS:stothe  system  through  high 
frequency  units, 
FIG.  20  shows  schematically  various  embodiments 
of  a  high  frequency  unit  (HFU)  arranged  to  be  con- 
trolled  in  different  types  of  implementations, 
FIG.  21  shows  schematically  the  invention  imple- 
mented  in  a  combination  of  systems,  one  system 
being  arranged  for  transfer  of  information  between 
centrals  and  another  system  for  transfer  of  informa- 
tion  between  a  CS  and  a  PS. 

In  prior  art  wide  area  systems  or  radio  link  systems 
the  recoupling  for  achieving  redundancy  (1  +1  )  within  the 
same  covering  area  is  done  through  physically  parallel 
units  for  different  or  the  same  alternative  frequencies 
where  they  should  be  able  to  operate  in  parallel  within 
the  same  area/space  as  mentioned  above.  FIG.  1 
shows  different  typical  routes  105,106  between  central 
and  peripheral  stations  in  a  conventional  system. 

The  method  according  to  the  present  application  is 
based  on  a  type  of  modular  structure  for  wide  area  radio 
according  to  which  a  time  and  space  controlled  multi- 
plexing  is  utilized.  Station  units  and  parts  of  systems,  so 

called  subsystems,  are  structured  to  provide  in  a  flexible 
way  the  properties  mentioned  above.  There  is  an  effi- 
cient  interaction  and  coordination  between  subsystems 
and  also  between  parts  of  said  subsystems,  providing 

5  among  other  things  traffic  interaction  at  one  and  the 
same  frequency  band  simultaneously  within  common 
service  areas. 

A  service  area  is  defined  as  an  area  or  covering  ar- 
ea  in  which  each  CS  can  maintain  communication  with 

10  geographically  spread  out  units  up  to  a  certain  transmis- 
sion  quality.  The  method  es  implemented  in  a  system 
comprising  two  or  more  subsystems. 

Each  subsystem  consists  of  a  Central  Station  (CS) 
and  one  or  several  Peripheral  Stations  (PS).  Several 

is  subsystems  operating  at  the  same  site  will  be  referred 
to  as  Super  Central  Station,  SCS.  Each  CS  is  divided 
into  a  high  frequency  unit  and  a  low  frequency  unit,  so 
called  HFU/LFU,  to  provide  a  flexible  practical  imple- 
mentation,  integration  and  interaction  with  other  tele- 

20  communication  network  systems,  for  instance  wide 
band  fibre  systems,  microwave  links  etc.  Each  commu- 
nication  within  each  subsystem  is  constituted  by  defin- 
ing  during  a  certain  time  period  a  communication  link 
between  two  stations,  for  instance  between  a  CS  and  a 

25  PS.  Such  communications  links  will  constitute  tempo- 
rarily  established  so  called  radio  steps.  Simultaneously 
existing  and  parallelly  established  radio  steps  can  exist 
in  subsystems  operating  in  parallel  even  within  the  same 
frequency  band  for  subsystems  operating  within  the 

30  same  service  area. 
The  separation  in  a  HFU  and  a  LFU  permits  that  a 

plurality  of  HFU  units  spread  out  can  terminate  in  one 
and  the  same  point,  a  so  called  Central  Terminating 
Point  (CTP).  Thus,  at  the  CTP  there  is  an  efficient  com- 

35  munication  and  coupling,  etc,  between  the  subsystems. 
You  could  say  that  each  CS  radio  in  each  subsystem 
divides  the  total  available  capacity  in  time  gaps  in  a  re- 
peated  pattern,  each  time  gap  being  available  for  differ- 
ent  needs  of  transaction  for  each  radio  step  according 

40  to  a  so  called  TDMA  frame  structure.  This  could  be  done 
for  instance  by  a  CS  transmitter  transmitting  during  a 
number  of  time  gaps  during  a  certain  time  period  and  by 
different  PS  stations  transmitting  during  a  subsequent 
time  segment  a  number  of  time  frames,  if  the  system  is 

45  implemented  for  time  duplex.  In  this  way  each  CS  and 
PS  transmits  and  receives  alternatively  in  intervals.  A 
transmitting  time  interval  for  a  CS  is  referred  to  as  a 
CSSF  (CS  Send  Frame)  and  for  a  PS  PSSF  (PS  Send 
Frame),  respectively.  The  length  of  a  CSSF  and  a  PSSF, 

so  respectively,  in  this  type  of  subsystems  depends  on  the 
traffic  flow  in  both  directions.  By  choosing  a  transmitting 
interval  for  a  CS  and  a  PS,  respectively,  comparatively 
long  as  compared  to  a  time  gap  interval  there  is 
achieved  an  efficient  protection  with  regard  to  interfer- 

es  ence  between  subsystems  by  synchronization  to  make 
the  allowed  transmitting  time  period  for  a  CS  and  a  PS, 
respectively,  coinside.  If  frequency  duplex  is  applied 
time  gaps  for  transmitting  and  receiving,  respectively, 
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within  each  subsystem  coincide.  A  HFU  unit  of  a  CS 
preferably  consist  of  at  least  one  antenna  system,  which 
dynamically  during  each  time  gap  is  directed  to  the  cur- 
rent  station  so  as  to  form  a  radio  step. 

Normally  traffic  flows  are  carried  out  individually  in 
each  subsystem,  but  there  is  a  coordination  of  traffic 
transmissions  in  different  subsystems  to  obtain  an  inter- 
working  of  the  capacity  of  each  of  the  subsystems 
through  a  coupling  of  traffic  flows  within  and  between 
wide  area  radio  system  modules  by  adapting  the  inter- 
action  to  create  in  time  and  space  a  diversity  of  trans- 
mission  routes  and  to  make  possible  an  efficient  utiliza- 
tion  of  the  same  frequency  band  or  alternative  frequency 
bands  in  each  of  the  syb-systems. 

A  modular  and  equal  structure  of  the  subsystems 
and  the  units  thereof  provides  and  efficient  redirection 
of  traffic  according  to  the  present  method,  makes  pos- 
sible  a  uniform  extension  in  modules  of  the  covering  ar- 
ea  of  capacity  and  service,  and  provides  a  simple  struc- 
ture  keeping  low  the  costs  for  production  and  implemen- 
tation  of  the  system.  Digital  traffic  couplings  are  then 
made  on  a  digital  level  and  not  through  radio  transmis- 
sion. 

In  the  event  of  traffic  blocking  situations  or  a  dete- 
rioration  of  transmission  quality  it  is  then  possible  to 
maintain  the  transmission  capability  and  quality  in  a 
wide  area  radio  system  in  a  far  more  powerful  and  flex- 
ible  way  than  ever  possible  with  prior  art  systems.  The 
modular  structure  of  the  subsystems  and/or  a  number 
of  basically  uniformly  constructed  subsystems  on  the 
same  "sites"  or  different  "sites"  will  provide  a  simplicity 
in  the  communication  and  interaction  for  a  dynamic  al- 
location  of  resources  in  time  and  space  between  the 
subsystems. 

Each  of  said  subsystems  is  normally  arranged  au- 
tonomously  to  each  other  together  with  the  PS:s  asso- 
ciated  thereto.  As  an  alternative  there  is  a  parallel  inter- 
action  between  several  subsystems  within  the  same 
service  area  or  adjacent  service  areas.  There  is  a  con- 
nection  in  steps  of  the  required  number  of  subsystems 
in  a  geographic  area  according  to  customers  needs,  the 
capacity  requirements,  the  functional  requirements. 
This  structuring  method  will  provide,  especially  for  SCS 
and  CTP,  an  attractive  way  of  structuring  because  com- 
mon  functions  can  be  made  use  of  in  interaction  be- 
tween  the  subsystems.  Thereby  a  varying  degree  of  fre- 
quency  efficiency  can  be  obtained  in  different  modular 
steps  because  all  or  several  of  the  subsystems  covering 
the  same  or  adjacent  service  areas  can  operate  at  the 
same  frequency  band.  Thus,  according  to  the  method  a 
modular  change  of  capacity  or  area  covering  can  be  ob- 
tained,  basically  in  step  of  the  capacity  of  each  of  the 
subsystems.  When  applying  more  than  one  subsystem 
at  the  same  site  covering  the  same  area  there  is  in  a 
varying  degree  a  further  increase  of  capacity  depending 
among  other  things  on  the  number  of  subsystems  ap- 
plied  to  a  present  covering  area,  the  number  of  time 
gaps  in  each  subsystem,  an  allocation  of  time  gaps,  the 

method  of  allocating  traffic,  modulation,  coding,  poleri- 
zation,  a  possibility  of  changing  the  radio  frequency,  the 
antenna  design  for  CS  and  PS  with  regard  to  level  of 
side  lobes,  opening  angles,  interchange  time,  etc.  Be- 

5  tween  the  subsystems  there  is  obtained  more  or  less  a 
total  increase  of  capacity  of  each  of  the  subsystems 
when  connecting  the  subsystems  on  the  same  or  adja- 
cent  service  areas,  depending  for  instance  on  the  effi- 
ciency  of  the  traffic  allocation  algorithms,  the  antenna 

10  design,  etc  that  are  applied.  The  degree  of  increase  of 
capacity  within  a  given  area  covered  by  several  subsys- 
tems  depends  also  on  the  intensity  of  the  traffic,  if  and 
how  the  traffic  dynamics  is  applied  in  the  system,  the 
size  of  the  opening  angles  of  the  antennas,  the  antenna 

is  side  lobes,  tolerance  to  interferences  of  the  modulation 
method,  etc.  A  directional  antenna  system  having  an 
opening  angle  of  up  to  approximately  20°  at  each  HFU, 
which  can  be  directed  on  a  time  gap  level  at  least  in  a 
horizontal  plane  within  a  sector  of  for  instance  approxi- 

20  mately  90°,  would  basically  increase  the  traffic  capacity 
a  number  of  times  compared  to  a  system  utilizing  a  sec- 
tor  antenna  of  90°.  Also  other  divisions  of  sectors  are  of 
course  possible.  If  for  instance  several  CS  are  arranged 
to  cover  the  same  service  area  conditions  exist  for  a 

25  doubling  in  principal  of  the  capacity  provided  that  the 
time  intervals  and  directions  between  the  two  subsys- 
tems  are  separated,  and  that  interferences  due  to  side 
lobes  etc  or  energy  levels  which  may  vary  in  the  stations 
of  the  subsystem  are  controlled  in  an  efficient  way,  i.e. 

30  that  the  effective  signal  compared  to  an  interference  sig- 
nal  can  be  kept  large  enough  to  achieve  an  approved 
quality.  Furthermore,  this  would  lead  to  that  an  efficient 
recoupling  and  redundancy  can  be  obtained.  Optimiza- 
tion,  for  instance  between  side  lobe  interferences,  mod- 

35  ulations,  demodulation  method  of  each  of  the  subsys- 
tems  with  regard  to  a  so  called  "cochannel  interference" 
is  done  when  alternative  embodiments  of  the  systems 
are  chosen.  A  CS  antenna  system  will  be  arranged  to 
achieve  a  reception  in  undesired  directions  within  the 

40  covering  area  thereof  which  will  have  an  appropriate  iso- 
lation  with  regard  to  subsystems  operating  in  parallel.  In 
an  appropriate  embodiment  and  election  of  modulation 
method,  for  instance  PSK,  MSK  or  the  like,  a  difference 
in  signal  between  a  desired  signal  and  an  undesired  sig- 

45  nal  of  between  1  5-20  db  could  be  enough.  By  balancing 
the  modulation  method,  immunity  to  interferences,  wide 
band  requirements,  etc,  in  relation  to  the  requirements 
of  the  side  lobe,  levels  of  the  antennas  price  and  per- 
formance  are  optimized  between  different  system  appli- 

50  cations. 
When  choosing  a  robust  and  interference  resisting 

modulation  said  method  can  be  implemented  with  an- 
tennas  having  a  high  capacity  performance  for  systems 
at  low  costs  and  a  defined  physical  size.  Choosing  for 

55  instance  very  "thin"  main  lobes  having  an  opening  angle 
of  for  instance  one  or  a  few  degrees,  with  low  side  lobe 
levels  will  improve  system  performance  and  capacity  in 
a  system.  In  systems  implemented  in  reality  there  is  a 

5 



9 EP  0  543  857  B1 10 

balance  between  price  and  function.  In  the  described 
example  the  variation  of  the  polarization,  a  further  cod- 
ing,  etc,  has  not  been  considered.  When  applying  for 
instance  time  and  space  control  and  using  so  called 
"spread  spectrum"  in  CDMA  or  frequency  steps  an  even 
higher  interference  between  subsystems  can  be  resist- 
ed.  Also  combinations  of  different  forms  of  modulation, 
coding,  etc,  can  improve  the  efficiency  of  a  system  im- 
plementation.  The  CDMA  technique  can  for  instance  be 
applied  by  implementing  to  each  radio  channel  several 
signals  coded  in  parallel  either  separately  or  for  instance 
in  interaction  with  a  narrow  band  modulation.  To  further 
limit  the  interference  of  such  an  arrangement  for  in- 
stance  the  election  of  code  to  be  transferred  between 
the  subsystems  may  differ  or  for  instance  alternate.  The 
method  of  structure  and  the  implementation  thereof  will 
have  the  following  results:  an  improved  reuse  of  fre- 
quencies,  alternative  advancing  paths  for  connected 
traffic  in  the  ether  through  subsystems  or  parts  of  sub- 
systems  (two  CS  units  may  for  instance  communicate 
with  one  PS  unit)  so  as  to  eliminate  deterioration  of  qual- 
ity  with  regard  to  propagation,  errors  in  the  equipment, 
etc,  for  each  of  the  applications.  Alternative  paths  at  for 
instance  blocking  of  the  traffic  in  a  subsystem  are  cre- 
ated  in  an  efficient  way.  A  shortterm  relief  of  subsystems 
heavily  loaded  by  traffic  is  made  by  redirecting  some 
part  of  the  traffic  through  a  parallel  or  several  parallel 
CS  unit(s)  covering  a  corresponding  or  an  adjacent 
service  area.  The  structure  will  make  possible  an  inter- 
nal  coordination  between  subsystems  to  provide  among 
other  things  the  functions  mentioned  above  in  a  point  if 
this  is  desired  for  a  number  of  geographically  spread  out 
sector  or  cell  configurations,  at  a  so  called  CTP.  When 
there  are  errors  in  the  equipment  of  a  CS  unit  traffic  can 
for  instance  be  redirected  to  a  CS  unit  operating  in  par- 
allel.  Instead  of  two  CS  units  covering  the  same  or  parts 
of  the  same  area  more  than  two  CS  units  may  cover  the 
same  area  and  interact  in  a  corresponding  way.  A  com- 
pleting  isolation  and  extended  improvement  of  capacity 
can  be  obtained  in  a  smooth  way  between  subsystems 
arranged  for  instance  for  one  frequency  band  by  allow- 
ing  a  rotation  of  the  polarization  between  subsystems 
or  within  a  subsystem.  FIG.  2  shows  an  example  of  a 
basic  implementation  of  a  system  according  to  which  the 
traffic  interacts  in  accordance  with  the  present  method 
by  utilizing  one  and  the  same  frequency  or  alternative 
frequencies.  According  to  the  method  time  intervals,  di- 
rection,  assumably  energy,  frequency,  polarization  etc 
are  coordinated  within  each  subsystem.  The  structure 
and  operation  of  the  method  mean  that  CS  units  10  or 
said  PS  units  11  ,  by  choosing  different  time  intervals  and 
directions  T1,  T2,  T3,  T4...  etc  simultaneously  can  op- 
erate  and  handle  traffic  between  each  other  if  this  is  re- 
quired,  and  also  alternative  stations  as  a  result  of  the 
similar  structure,  also  at  the  same  frequency  band. 

It  is  also  illustrated  that  traffic  20,21  connected  to 
two  CS  units  10A.B  and  traffic  25,26,27,28  connected 
to  several  different  PS  units  during  the  same  time  inter- 

val  can  be  handled  by  CS  units  geographically  covering 
the  same  or  parts  of  the  same  service  area  110,  also  at 
the  same  frequency  band.  If  each  of  said  subsystems  is 
constructed  similar  in  character  in  a  structured  way  ac- 

5  cording  to  this  description  a  plurality  of  powerful  system 
advantages  are  obtained.  By  having  several  CS  units 
covering  the  same  or  adjacent  service  area(s)  it  can  be 
determined  in  a  flexible  way  which  CS  unit(s)  that  con- 
stitute  a  reserve  to  another  PS  units  or  other  PS  units. 

10  One  or  several  CS  units  geographically  covering 
different  or  common  cells  or  sectors  communicate  with 
geographically  spread  out  PS  units.  Each  CS  unit  may 
communicate  with  associated  PS  units.  As  a  result  of 
one  or  several  subsystems  handling  traffic  at  the  same 

is  frequency  band  by  a  division  in  for  instance  time  inter- 
vals  and  direction  for  transmission  in  each  of  the  sys- 
tems  there  can  be  a  smooth  recoupling  of  traffic  be- 
tween  stations  in  different  subsystems.  In  such  cases 
where  several  CS  units  on  the  same  "site"  operate  in 

20  the  same  or  a  geographically  adjacent  area  there  is  a 
coordination  for  using  time  intervals  and  space  between 
the  subsystems  to  keep  low  the  interference,  depending 
on  the  requirements  in  each  of  the  implemented  sys- 
tems.  Efficient  solutions  will  be  obtained  irrespective  of 

25  all  of  the  stations  operate  at  the  same,  an  adjacent  or  at 
alternative  frequency  bands.  By  allowing  that  several 
PS  units  in  such  implementations  to  operate  at  one  and 
the  same  frequency  without  a  required  recoupling  of 
channel  an  economic  implementation  is  obtained.  Such 

30  an  embodiment  will  simplify  substantially  the  construc- 
tion  of  a  PS.  In  spite  of  this  the  method  will  allow  redun- 
dancy  in  the  CS  and  in  the  PS. 

When  using  time  duplex  normally  time  frames  for 
several  subsystems  are  coordinated,  at  least  at  the 

35  same  site.  This  will  result  in  a  lower  interference.  In  such 
cases  where  an  increased  frequency  efficiency  and/or 
immunity  to  interferences,  etc,  is  required  the  systems 
are  provided  with  a  possibility  to  operate  at  alternative 
frequency  bands.  The  method  is  used  also  in  radio 

40  channels  where  the  users  share  a  radio  channel  in  time, 
in  so  called  time  gaps  in  a  TDMA.  Also  "Width  Modulat- 
ing  Systems",  such  as  "Spread  Spectrum"  having  a  cod- 
ed  separation,  so  called  CDMA,  Code  Division  Multiple 
Access,  or  frequency  stepping  solutions  can  be  applied, 

45  and  also  combinations  of  TDMA,  CDMA,  frequency 
stepping,  or  FDMA.  One  or  several  channels  may  occu- 
py  available  frequency  bands,  i.e.  signals  modulated  in 
parallel  can  be  transferred  in  a  radio  channel.  Methods 
for  modulating  according  the  so  called  slip  code  method 

so  will  result  in  a  high  number  of  bits  per  second  and  herz 
being  used  during  transfer  in  the  radio  channel.  Different 
methods  of  modulation  in  combination  with  adaptive 
corrections  for  non-linearities  in  amplifiers,  etc,  are  im- 
plemented  if  required.  A  low  interference,  a  high  freqy- 

55  ency  efficiency  and  a  high  redundancy  is  obtained  when 
using  only  one  frequency  band.  When  there  are  de- 
mands  for  traffic  recouplings  within  and  between  sub- 
systems  due  to  a  high  traffic  load,  errors  in  the  equip- 

6 
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ment,  propagation  problems,  redisposing  of  PS  sta- 
tions,  etc,  between  stations  there  is  created  effectively 
a  redundancy  and  redirecting  possibility  of  traffic  flows 
between  alternative  stations  at  a  central  terminating 
point  or  at  central  terminating  points.  Normally  the  meth- 
od  is  implemented  to  transfer  digital  transmission  flows 
of  multiplexed  or  non-multiplexed  type,  synchronous  or 
asynchronous  flows  or  synchronous  or  asynchronous 
multiplexing. 

FIG.  2  shows  dynamically  directed  antenna  lobes 
within  service  areas  110.  Two  different  CS  units  10A, 
10B  at  the  same  site  cooperate  in  principal  to  provide 
among  other  things  redundancy  and  an  efficient  utiliza- 
tion  of  the  frequency  spectrum  at  for  instance  one  fre- 
quency  band.  The  subsystem  having  the  CS  unit  10A 
communicates  with  one  or  several  PS  units  at  different 
sites  30,31,  etc.  The  subsystem  with  the  CS  unit  10B 
illustrates  the  sites  31,32.  In  this  case  it  is  shown  that 
said  two  service  areas  coincide.  When  for  instance  co- 
ordinating  time  utilization,  i.e.  for  instance  the  election 
of  different  time  gaps  T1  and  T2  in  for  instance  a  TDMA 
system  a  PS  unit  31  can  communicate  with  both  of  the 
CS  units  at  a  common  frequency.  T1  ,  ...T4  indicate  dif- 
ferent  time  intervals.  a,b,c,d,e  represent  connected  sig- 
nals  to  and  from  a  CS-PS.  The  system  shown  in  said 
figure  covers  a  service  area  110  which  can  be  common 
as  a  whole  or  in  part  or  be  complementing  so  as  to  dou- 
ble  the  service  area.  1  0A  represents  a  subsystem  com- 
prising  an  antenna  system  978.  Transactions  of  infor- 
mation,  communication  for  traffic  coordination,  control 
of  transactions  for  information,  etc,  between  the  subsys- 
tems  or  between  CS:s  are  shown  schematically  at  40. 
When  two  or  several  subsystems  operate  at  the  same 
frequency  band  at  the  same  site  to  cover  the  same  or 
parts  of  the  same  geographic  area  they  are  coordinated 
in  time  and  direction,  etc,  so  as  to  avoid  interference  as 
a  result  of  several  CS  antenna  systems  having  the 
"same"  direction  during  the  same  time  period.  In  some 
applications  the  demands  for  a  continuous  quality  can 
be  defined  in  such  a  way  that  errors  occuring  randomly 
are  handled  by  systems  in  a  higher  level  according  to 
the  OSI  model,  for  instance  level  y,  or  retransmitting  etc, 
for  data  communication.  In  systems  which  do  not  com- 
prise  such  functions,  for  instance  transfer  of  speach, 
normally  the  system  snould  provide  a  sufficient  quality 
of  transfer  for  each  service.  If  interference  is  detected 
to  exceed  an  allowed  level  in  spite  of  for  instance  a  pre- 
ventive  coordination  in  form  av  polarization,  coding,  fre- 
quency,  etc,  there  could  be  a  change  of  utilization  of  time 
and  direction  of  time  gaps  in  the  TDMA  system.  The 
above  is  only  one  example  of  the  flexibility  of  adaptive 
correction.  Irrespective  of  each  method  or  methods 
used  they  can  be  combined,  or  the  order  thereof  varies 
between  different  implementations.  The  applied  exter- 
nal  flow  of  information  that  is  to  be  transferred  through 
the  system  normally  is  provided  with  a  quality  control 
that  is  more  simple  than  the  information  checking  and 
controlling  the  system.  Different  time  gaps  in  a  TDMA 

implementation  can  be  applied  for  information  or  control 
information.  Each  of  the  CS  units  controls,  coordinates 
for  instance  the  assignment  of  time  utilization  for  each 
of  the  PS  units.  Through  the  control  information  there  is 

5  a  signal  connection  between  a  CS  unit  and  a  PS  unit. 
Such  data  should  be  safe  and  mostly  rapidly  readable 
at  the  opposite  side.  The  signal  channels  are  formed  ac- 
cording  to  actual  needs  in  different  systems.  For  sys- 
tems  implemented  in  fixed  solutions  with  for  instance 

10  open  view  connections  between  stations  communicat- 
ing  it  is  possible  in  most  applications  to  apply  error  con- 
trolling  codes  because  fading  and  multipathing  statisti- 
cally  exist  in  short  bursts.  In  systems  capable  of  gener- 
ating  a  high  internal  interference  in  the  system,  for  in- 

15  stance  a  plurality  of  adjacent  cells/sectors,  or  in  other 
aspects  are  considered  to  have  an  unpredictable  quality 
of  transmissions,  normally  a  more  powerful  coding  is  ap- 
plied.  This  is  most  important  for  signalling  data.  Further- 
more,  at  for  instance  a  dynamic  traffic  allocation  the 

20  quality  situation  is  difficult  to  predict  continuously.  The 
structure  of  distributed  HFU  units  and  the  possibility  of 
centrally  disposed  LFU  units  at  the  CTP  will  have  the 
effect  that  communication  between  subsystems,  when 
choosing  time  gaps,  can  be  coordinated  effectively  in 

25  advance  and  also  corrected  at  one  position  in  a  geo- 
graphically  spread  out  and  branched  radio  network.  It  is 
also  possible  to  have  an  adaptive  correction  of  control 
or  user  data.  The  type  of  coding  on  a  total  channel  level 
or  for  instance  on  a  time  gap  level  can  vary  independent 

30  of  specific  customer  or  quality  requirements  in  different 
embodiments  of  the  system.  Depending  on  the  level  of 
the  desired  frequency  efficiency,  etc,  also  modulation 
and  antenna  types  are  chosen  specifically  for  each  sys- 
tem  according  to  actual  requirements.  When  choosing 

35  a  robust  interference  resisting  modulation,  such  as 
QPSK  and  a  differential  detecting  for  TDMA  compara- 
tively  moderate  requirements  of  antenna  design  may  be 
tolerated,  for  instance  approximately  18-20  db  of  side 
lobe  attenuation  on  a  CS  antenna  will  provide  a  com- 

40  paratively  high  total  traffic  handling  in  a  system  compris- 
ing  a  large  number  of  cells  in  a  hexagonal  cell  pattern. 
Methods  such  as  processing  of  coding  signals,  other 
modulation,  etc,  are  applied  in  cooperation  with  the 
choosing  of  antenna  performance  when  for  instance  the 

45  system  capacity  is  optimized.  The  above  is  only  one  ex- 
ample  of  a  robust  implementation.  Several  alternative 
possibilities  with  alternative  elections  of  modulation, 
coding,  antenna  design,  etc,  can  exist  in  dependence  of 
specific  system  requirements  for  different  services,  etc. 

so  The  immunity  to  interferences  can  for  instance  be  fur- 
ther  lowered  by  choosing  another  modulation,  coding, 
possible  change  of  polarization,  etc,  further  increasing 
the  capacity  in  total  of  the  system.  If  an  alternative  fre- 
quency  or  alternative  frequencies  are  applied  in  a  sys- 

55  tern  the  capacity  is  further  increased.  The  total  capacity 
in  a  system  between  cells  of  the  pattern  mentioned 
above  is  strongly  affected  also  by  the  election  of  the  an- 
tenna  lobes  and  side  lobe  levels  of  the  PS  antennas. 

7 
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Signals  to  be  transferred  are  coded  when  required  in 
different  applications  depending  on  customer  demands 
to  provide  a  desired  secrecy  of  the  system.  For  instance 
by  changing  time  gaps,  bit  flows  and  other  similar  meas- 
ures  the  secrecy  can  be  improved  in  a  comparatively 
simple  way.  The  system  is  constructed  to  allow  traffic 
flows  within  parts  of  subsystems  (for  instance  the  com- 
munication  of  a  PS  with  a  CS)  and  subsystems  and  also 
to  and  from  the  system,  to  be  parallel  or  to  provide  an 
alternative  transmission.  The  meaning  of  this  is  that  one 
or  several  CS  at  the  same  site  can  communicate  with 
one  or  several  PS  units  on  the  same  site,  i.e.  simulta- 
neously  transfer  traffic  also  at  one  and  the  same  fre- 
quency  band.  Alternative  transmission  routes  between 
basic  units  of  a  subsystem  can  be  chosen,  controlled, 
coordinated  and  supervised  in  time  for  the  complete  or 
parts  of  the  transmission  demands  of  the  present  infor- 
mation.  This  is  indeed  simple  if  the  system  is  construct- 
ed  for  only  one  frequency  band.  There  can  be  a  redirec- 
tion  of  alternative  paths  without  the  necessity  of  chang- 
ing  frequency  between  several  CS,  PS  units  in  such  cas- 
es  where  several  CS  units  cover  the  same  or  partly  the 
same  geographic  area. 

From  the  users  point  of  view  there  is  a  transparent 
transmission  with  a  constant  or  controlled  delay  to  sat- 
isfy  synchronouos  transmission  demands,  or  for  in- 
stance  for  speech,  on  condition  that  the  capacity  can  be 
allocated,  that  is  that  a  sufficient  amount  of  capacity  is 
available  for  the  connected  traffic.  This  is  done  inde- 
pendently  of  which  path,  which  subsystem  or  which  sta- 
tion  that  has  been  chosen.  For  instance  can  a  part  of/ 
some  time  gaps  in  synchronous  multiplexed  signals, 
cell/cells  in  asynchronouosly  multiplexed  signals,  etc, 
be  transferred  in  time  gaps  in  each  of  the  systems. 

FIG.  3  shows  schematically  an  example  of  a  sub- 
system  2000  constituting  a  system  or  a  part  of  a  system, 
which  in  this  case  is  atime  duplex  system.  Aframe  struc- 
ture  with  interchanging  time  periods  for  CSSF  200  and 
PSSF  21  0  is  illustrated.  The  CS  1  0  of  the  subsystem  is 
communicating  with  one  or  several  PS  units.  The  figure 
shows  and  example  of  an  redundant  PS  coupling  11/11' 
and  also  couplings  on  11  on  the  PS  unit  which  are  not 
redundant.  The  example  illustrates  the  flexible  possibil- 
ities  not  only  to  create  redundant  coupling  in  a  CS  unit 
by  for  instance  doubling  the  parts  there  could  be  provid- 
ed  when  required  also  PS  units  operating  in  parallel  with 
for  instance  one  and  the  same  CS  10,  where  different 
time  periods  for  packages  231',  233'  of  information  are 
used  between  the  two  stations  for  a  doubling  or  a  trans- 
mission  in  parallel  of  information  by  choosing  different 
time  periods  231  ,  232  for  a  transaction  to  a  PS  in  a  time 
frame  for  the  subsystem.  Recoupling,  summing  up  or 
any  desired  signal  processing,  etc,  of  the  information  is 
provided  when  required  in  a  signal  processing  unit  300. 
User  information  5000  or  a,b,c  is  transferred  for  instance 
schematically  through  the  system  from  a  CS  to  the  ap- 
propriate  PS  units  by  sending  fragments  of  information 
during  shown  time  gaps  230,  231,  232  in  appropriate 

directions  in  so  called  packages  230',  231',  232'.  Refer- 
ence  a'  denotes  a  portion  of  the  information  a  and  the 
corresponding  applies  for  b'  and  c'  etc.  A  synchroniza- 
tion  of  incomming  digital  packages  of  information  is  per- 

5  formed  at  the  opposite  station.  As  the  PS  units  are  con- 
structed  in  the  financially  best  possible  way  they  are  nor- 
mally  not  provided  with  a  clock  that  is  more  stable  than 
necessary  so  as  to  primarily  be  able  to  receive  messag- 
es  and  thereby  be  synchronized  from  a  CS  handling 

10  over  in  intervals  reference  data  for  a  correct  synchroni- 
zation  timing  data,  etc.  A  fast  detection,  for  instance  a 
differential  detection  or  non-coherent  detection  will  keep 
down  the  required  information  to  achieve  synchroniza- 
tion.  The  systems  can  be  constructed  for  different  types 

is  of  synchronization  between  CS  and  PS  depending  on 
the  function  requirements.  Synchronization  information 
can  for  instance  be  added  to  each  package  or  transmis- 
sion  of  synchronization  packages  at  certain  intervals 
where  stations  receiving  information  will  keep  the  pace 

20  on  a  controlled  fixed  level  between  the  synchronization 
intervals.  The  PS  stations  will  receive  the  digital  clock 
pace  from  the  incomming  information  from  ECS.  The  ra- 
dio  transmission  in  each  subsystem  is  done  to  and  from 
each  CS  through  a  dynamically  directable  radio  trans- 

25  action  shown  in  the  figure  as  an  antenna  system  978, 
which  as  to  the  direction  thereof  is  coordinated  with  an- 
other  station  presently  exchanging  information  with. 

The  communication  link  40  illustrates  schematically 
signaling,  coordination,  interaction  or  possible  traffic  re- 

30  directions  between  other  subsystems  etc.  FIG.  3  shows 
transmission  only  in  one  direction  but  the  transmission 
from  the  PS  unit  towards  the  CS  unit  is  similar.  The  CS 
unit  coordinating  the  traffic  in  the  associated  subsystem 
knows  at  what  point  of  time  and  from  which  PS  it  is  ex- 

35  pected  to  receive  messages  and  therefor  the  antenna 
system  978  thereof  is  directed  appropriately  during  that 
time  period.  The  synchronization  between  subsystems, 
the  distance  coordination  etc  between  different  subsys- 
tems  covering  different  or  adjacent  service  areas  is  de- 

40  scribed  below  with  reference  to  FIG.  11b,  FIG.  12. 
The  synchronization  between  different  subsystems 

and  systems  normally  is  done  on  a  time  frame  level  for 
systems  in  time  duplex  as  this  normally  is  possible  to 
achieve  in  a  simple  manner.  If  only  frame  synchroniza- 

45  tion  is  applied  a  time  gap  in  one  system  could  for  in- 
stance  affect  two  in  another.  The  structure  further  results 
in  that  geographically  spread  out  CS  antenna  systems 
also  with  respect  to  synchronization  in  relation  to  each 
other  can  be  coordinated  effectively  to  be  minimized  for 

so  for  instance  a  central  point  which  is  described  below. 
When  applied  in  a  CS  and  a  PS,  respectively,  there  is 
achieved  a  continuous  optimization  with  regard  to  qual- 
ity  through  radio  steps  connectable  in  space  and  time 
according  to  FIG.  2  and  3: 

55 
via  one  or  two  or  more  CS  units  operating  with  two 
or  more  PS  units. 
connected  traffic  is  transferred  by  bursts  divided  in- 
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to  time  fragments  in  a  radio  channel  of  each  sub- 
system  with  the  transfer  capacity  thereof. 

The  transferred  information  is  signal  processed 
when  required  in  a  method  schematically  schown  in  s 
FIG.  2  where  a  signal  processing  function  300  is  utilized 
to  obtain  an  improved  quality  of  present  transmissions 
in  a  system  or  a  subsystem.  Alternatively  a  first  or  a  sec- 
ond  path  is  chosen  at  300  for  a  specific  application. 

In  fixed  connections,  stationary  PS,  there  is  ob-  10 
tained  a  possibility  to  predict  so  as  to  compensate  for 
reflections  of  the  respective  radio  step,  etc.  Signal 
processing  is  generally  applied  in  this  way  in  system  im- 
plementations  requiring  it.  The  application  thereof  is  in- 
deed  interesting  in  such  cases  where  systems  should  15 
be  applied  basically  without  any  accurate  studies  of  ra- 
dio  steps.  In  for  instance  an  urban  environment  there 
could  easily  be  a  complex  multipathing  by  reflections 
from  houses,  walls,  roofs,  etc.  Systems  which  are  con- 
trolled  in  time  and  space  could  in  each  transaction  time  20 
period  be  looked  upon  as  a  point  to  point  radio  trans- 
mission.  In  conventional  radio  link  systems  of  point  to 
point  type  normally  the  step  length  is  a  critical  factor  in 
multipathing.  Implementations  of  complex  modulation 
methods  such  as  QAM,  etc,  for  improving  the  frequency  25 
efficiency  are  other  factors  that  can  cause  problems  with 
quality. 

The  utilization  of  time  and  space  controlled  sys- 
tems,  which  for  instance  are  implemented  according  to 
the  present  system/method,  such  as  terrestrial  access  30 
networks  in  applications  with  for  instance  connections 
to  wide  band  networks  in  urban  or  suburban  environ- 
ments,  which  are  constructed  with  robust  modulation 
methods  or  the  like,  which  will  result  in  another  type  of 
quality  deterioration  on  the  radio  channel  which  to  a  35 
large  extent  is  based  on  reflection  in  roofs,  walls,  etc. 
Due  to  the  fact  that  these  are  fixed  in  relation  to  changes 
occurring  in  the  ether,  for  instance  a  frequency  selective 
fading  over  longer  steps  or  compared  to  mobile  periph- 
eral  stations,  a  more  stabilised  behaviour  will  occur  40 
which  more  easily  can  be  predicted  with  regard  to  dstor- 
tion  and  influence  on  the  radio  channel.  Therefore,  a 
more  simple  correction  of  the  deterioration  of  the  radio 
channel  can  be  realized  in  this  type  of  fixed  applications. 
When  for  instance  a  new  PS  is  applied  then  correcting  45 
calculations  cal  be  performed.  After  a  correction  this  da- 
ta  could  be  applicable  during  propably  a  longer  time  pe- 
riod  in  such  networks  as  compared  to  conventional  radio 
steps  or  mobile  applications,  etc.  Wide  area  radio  net- 
works  implemented  according  to  the  present  principle  so 
for  fixed  applications  normally  are  provided  with  this 
type  of  adapted  correction  which  can  comprise  signal 
processing  of  incoming  data  or  for  instance  changes  or 
polarization  to  compensate  multipathing  in  the  radio 
channel,  especially  for  systems  implemented  in  an  ur-  55 
ban  environment.  Transmission  properties  which  are 
caused  by  reflections  are  avoided  in  the  system  by  a 
simple  adaptive  correction,  for  instance  by  changing  the 

polarization.  If  for  instance  a  horizontal  polarization  is 
affected  by  reflections  from  roofs,  etc,  a  change  to  a  ver- 
tical  polarization  could  improve  the  signal  quality. 

Due  to  the  fact  that  the  separately  used  transmis- 
sion  path  according  to  FIG.  3  may  occur  during  the  same 
SFCS  200,  21  0  but  during  different  time  gaps  231  ,  232 
normally  redundant  information  which  is  transferred  in 
parallel  could  be  processed  without  any  delay  to  take 
mention  off  without  any  influence  on  normal  tele  com- 
munication  services  in  a  decisive  negative  way.  This 
means  that  the  flow  of  information  transparently  trans- 
ferred  from  each  established  radio  step  through  pack- 
ages  231  ,  232  could  be  regarded  as  and  processed  with 
for  instance  a  digital  process  technology  to  accomplish 
improvements  of  quality,  detection  of  quality,  etc. 

FIG.  4  shows  further  details  in  the  structure  of  a  sub- 
system  CS  resulting  in  several  of  the  previously  men- 
tioned  advantages  with  respect  to  modularity,  redirect- 
ing,  redundancy,  etc,  when  the  method  is  implemented. 
Each  CS  is  divided  into  a  low  frequency  unit  (LFU)  991 
and  a  high  frequency  unit  (HFU)  992  and  a  transparent 
communication  interface  983  therebetween.  Said  low 
frequency  unit  (LFU)  comprises  digital  transmission 
units,  logical  functions  for  controlling  and  coordinating 
connected  PS  units  under  each  CS  and  also  interaction 
with  other  subsystems,  etc.  Said  high  frequency  unit  992 
comprises  functions  for  converting  a  digital  transmission 
983  which  is  connected  to  and  from  radio  modem  units, 
and  also  by  required  controlled  data  from  981  for  con- 
trolling  the  antenna  system  with  respect  to  time  and  di- 
rection,  for  coordinating  with  respect  to  time  radio  trans- 
actions,  for  switching  between  transmitting  and  receiv- 
ing  during  time  duplex,  for  controlling  radio  between  dif- 
ferent  frequencies,  for  alternating  codes,  for  applying  di- 
versity  on  the  radio  connection,  etc.  The  control  objects 
are  determined  at  991  .  Said  low  frequency  unit  991  has 
a  slave  function  in  relation  to  the  high  frequency  unit 
992.  The  function  of  the  high  frequency  unit  and  the  low 
frequency  unit,  respectively,  is  normally  formed  to  be  in- 
tegrated  in  such  a  way  that  several  low  frequency  units 
991  and/or  several  high  frequency  units  992  are  inte- 
grated  to  one  function  unit.  This  applies  for  instance  for 
super  central  stations,  SCS,  which  are  described  below. 
APS  11  communicating  for  instance  with  two  CS  units 
1  0A,  1  0B,  at  the  same  frequency  is  capable  of  transmit- 
ting,  receiving,  information  360,  361  to  and  from  two  dif- 
ferent  subsystem  CS  1  0A;  1  0B  for  instance  operating  at 
one  and  the  same  frequency  band.  This  may  be  done 
on  condition  that  different  time  periods  are  chosen  for 
the  transfer  of  each  of  the  packages,  if  not  for  instance 
a  powerful  coding  separates  the  information,  user  infor- 
mation  could  simultanously  be  transferred  to  and  from 
one  and  the  same  PS.  One  PS  could  for  instance  in  this 
way  be  connected  in  a  passive  way,  i.e.  connected  to  a 
redundant  CS  without  loading  in  a  degree  worth  men- 
tioning  the  traffic  capacity  of  the  subsystem.  In  such  a 
case  one  of  the  CS  units  will  for  instance  utilize  some 
time  gap,  or  any  corresponding  element,  in  the  actual 
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time  frame  at  a  fewer  number  of  intervals  CSSF,  PSSF 
than  made  possible  by  the  time  frame.  In  the  shown  ex- 
ample  the  CS  unit  1  0A  could  be  said  to  be  actively  cou- 
pled  to  a  subsystem  with  the  shown  PS.  The  shown  PS 
could  for  instance  be  connected  in  a  passive  way  to  the 
second  CS  unit  by  using  in  fragments  the  capacity  of  the 
second  subsystem,  that  is,  it  could  be  requested  in  in- 
tervals  to  confirm  that  it  is  connected  to  10B  or  that  it 
would  be  possible  to  connect  traffic  at  10B.  When  such 
demands  exist  the  complete  or  parts  of  the  traffic  can 
be  redirected  permanently  or  temporarily  to  a  former 
passive  PS.  Said  figure  shows  in  principle  that  an  ex- 
ample  of  a  connected  traffic  (a)  can  be  connected 
through  40  between  1  0a  and  1  0b.  The  coupling  function 
between  different  subsystems  is  performed  in  digital 
form  so  as  to  create  flexibility  and  a  cheap  implementa- 
tion.  Parts  of  a  signal  could  for  instance  can  be  trans- 
ferred  through  one  subsystem  and  other  parts  through 
another,  if  this  is  desired. 

Directed  radio  steps  having  corresponding  proper- 
ties  as  those  obtained  in  a  conventional  radio  link  sys- 
tem  are  established  in  systems  between  two  stations, 
SC  and  respective  PS,  and  they  can  be  considered  to 
be  established  in  the  subsystem  under  allocated  time 
intervals.  The  result  is  real  time  fragmented  point  to 
point  connections  or  virtuel  point  to  multipoint  commu- 
nication. 

Normally  it  is  more  important  to  the  total  system  se- 
curity  to  have  redundancy  at  the  CS  unit  than  at  the  PS 
unit.  An  error  on  a  CS  could  break  down  a  complete  sub- 
system  with  a  plurality  of  PS  units.  The  flexible  possible 
parallel  operation  of  two  or  more  CS:s  which  basically 
could  cover  the  same  service  area  and  normally  in- 
crease  the  traffic  capacity  in  the  service  area,  but  also 
functioning  as  a  stand-by  if  errors  occur,  is  important  es- 
pecially  when  implementing  a  system  within  one  and  the 
same  frequency  band.  Of  course  other  redundant  struc- 
tures  than  illustrated  here  could  be  realized.  A  direct 
doubling  of  vital  or  all  of  the  modules  of  a  CS  could  for 
instance  be  formed  with  parallel  redundant  functions  so 
as  to  have  another  unit  or  function  to  take  over  in  the 
event  of  a  unit,  function,  etc,  being  in  operating  should 
fail.  This  is  a  traditional  method  of  creating  redundancy. 
The  advantage  with  the  present  method  is  besides  the 
provision  of  redundancy  for  instance  that  two  or  more 
subsystems  at  the  same  time  can  handle  traffic  sepa- 
rately  within  the  same  area  or  adjacent  areas  and  at  the 
same  time  function  as  a  security  to  each  other  also  at 
the  same  frequency.  From  the  description  above  it  is 
clear  that  the  method  will  provide  a  high  degree  of  flex- 
ibility  for  the  creation  of  efficient  networks  solutions. 

FIG.  5  shows  the  increased  flexible  possibilities  of 
alternative  transmission  paths  or  radio  steps  at  one  and 
the  same  frequency.  There  are  possibilities  for  a  parallel 
transmission  and  also  implementation  of  for  instance 
fast  switching  between  regular  paths  and  auxiliary  paths 
in  form  of  a  so  called  "hot  stand-by".  A  fast  switching  is 
accomplished  in  that  for  instance  any  desired  redundant 

information  is  applied  to  an  associated  redundant  CS 
where  it  is  possible  either  to: 

1  .  transfer  information  a)  to  the  same  PS  if  one  PS 
5  is  used  through  alternative  steps  360,  361  (see  FIG. 

4).  In  this  case  a  preparation  is  performed  of  a  CS 
so  as  said  CS  is  capable  of  taking  over  traffic  from 
360  (FIG.  4)  when  required  for  one  or  several  PS: 
s,  though  there  is  no  traffic  transferred  redundantly 

10  through  said  PS.  The  amount  of  preparations  could 
have  different  levels  up  to  a  level  where  there  is  a 
continuous  time  allocation  for  an  auxiliary  path  to 
make  possible  the  fastest  application  ever  possible 
of  traffic  and  switching  to  a  stand-by  path. 

is  2.  to  transfer  information  a)  to  another  PS  or  another 
CS  if  two  or  more  PS:s  are  used,  FIG.  5,  through 
alternative  radio  steps  350,351,352,353.  In  this 
case  the  same  basics  applies  as  mentioned  above 
for  a  PS  with  respect  to  the  preparation  of  alterna- 

20  tive  paths.  Furthermore,  when  using  for  instance 
two  PS:s  for  one  application  four  alternative  step 
paths  will  be  obtained  as  shown  in  the  example  of 
FIG.  5.  One  or  two  of  said  paths  can  permanently 
be  active  to  an  application  if  required.  The  election 

25  of  a  transmission  path  or  signal  processing  of  two 
transmission  paths  can  be  made  for  an  optimum 
quality  of  the  transmission.  As  an  alternative  one 
transmission  path  is  active  and  a  second  one  is  re- 
dundant  without  ever  transmitting  the  redundant  in- 

30  formation.  It  is  also  possible  to  increase  or  doubling, 
or  splitting  in  two  alternative  transmission  paths  the 
transmission  at  the  same  time.  In  this  case  there  is 
achieved  also  redundancy  at  the  two  other  radio 
steps  350,  352.  The  actual  frequency  band  during 

35  the  shown  time  is  fl  and  identical  to  all  of  the  shown 
subsystems. 

FIG.  5  and  the  above  description  show  the  possibil- 
ities  of  the  method  and  of  course  also  variations  thereof 

40  are  possible  with  another  configuration  or  another  sys- 
tem  embodiment.  FIG.  5  shows  two  subsystems,  each 
of  which  provided  with  a  switching  function  900  through 
a  communication  link  40.  From  the  figure  it  is  clear  that 
there  is  a  switching  so  as  to  create  alternative  transmis- 

45  sion  paths  between  the  subsystems  which  will  mean 
that  any  of  the  two  CS  units  shown  could  be  used.  A 
corresponding  function  can  be  established  for  redun- 
dant  PS  coupling  through  the  switching  unit  300  and  a 
communication  link  301.  Instead  of  what  is  illustrated 

so  with  two  different  switching  functions  900  and  300,  re- 
spectively,  for  each  of  the  CS,  PS  it  is  also  possible  to 
consider  the  switching  function  or  construct  the  switch- 
ing  function  as  an  integrated  unit  for  more  than  CS  or 
PS.  For  instance  the  following  basics  could  apply  when 

55  transferring  redundant  information: 

assign  traffic  capacity  for  a  separate  stand-by  path, 
and  transfer  redundant  data. 
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assign  time  continuously  in  a  time  frame  in  advance 
for  a  stand-by  path  without  transferring  customer  in- 
formation  unless  required. 
assign,  if  required,  time  in  a  chosen,  spare,  etc, 
stand-by  CS  when  the  regular  step  has  reached  a 
defined  quality  deterioration. 

Also  other  forms  of  assignments  and  preparation 
may  be  provided,  and  what  is  described  above  is  only 
one  example  of  the  possibilities.  As  an  alternative  one 
or  sesveral  PS  units  could  be  common  to  one  or  several 
PS  units  for  the  same  application  in  accordance  with 
what  is  disclosed  above. 

FIG.  5  shows  further  advantages  of  the  method. 
The  example  shows  that  for  instance  1  +1  redundant  CS 
and  redundant  1+1  PS  will  provide  four  alternative  trans- 
fer  paths  350,351,352,353  in  each  direction  in  accord- 
ance  with  what  is  disclosed  above. 

When  chosing  for  instance  more  than  one  frequen- 
cy  band  basically  even  more  possibilities  are  created. 

FIG.  6  shows  an  embodiment  of  a  system  where 
there  is  a  cooperation  through  a  communication  link  40, 
switchings  between  subsystem  internal  intermediate 
couplings  through  a  switching  function  900,  for  other 
traffic  switchings  and  between  different  connected  sig- 
nals  through  an  external  switch  function  unit  1000. 
Through  said  unit  1000,  which  can  be  considered  as  an 
example  of  an  external  network  comprising  for  instance 
an  independant  "conventional"  digital  switch  or  a  similar 
apparatus,  there  are  normally  traffic  switching  of  traffic 
between  subsystems  or  other  systems  at  the  same  or 
at  other  sites.  The  external  switch  or  corresponding  ap- 
paratus  can  also  be  arranged  to  provide  switching  func- 
tions  corresponding  to  the  function  for  said  schematical- 
ly  shown  switching  unit  900,  which  for  instance  also  can 
be  utilized  for  redundancy,  etc,  in  accordance  with  what 
is  stated  about  said  unit  900,  or  if  there  are  lower  or  more 
limited  requirements  on  for  instance  automatic  switch- 
ings  in  a  system  which  could  be  arranged  through  said 
unit  900.  As  an  alternative  other  external  digital  switches 
can  be  utilized  for  providing  said  switching  function  900. 
In  said  figure  said  unit  900  is  illustrated  as  a  schematic 
function  for  switching  information  within  and  between 
several  subsystems.  Said  figure  shows  the  interaction 
between  two  subsystems  but  also  more  exist  if  required. 
In  a  complex  network  comprising  several,  for  instance 
groups  of  subsystems,  which  can  interact  or  generate 
interferance  within  each  group,  a  switching  function  900 
is  formed  for  each  group.  Through  the  switching  function 
900  of  said  CS  unit  connected  signals  are  switched  to 
and  from  or  between  subsystems  at  demand.  Said 
switching  function  normally  constitutes  a  switching  func- 
tion  which  is  closely  integrated  with  each  subsystem  and 
which  can  be  controlled  to  interact  with  other  desired 
subsystems,  in  cases  where  said  function  is  implement- 
ed.  This  will  provide  for  instance  new  fast  alternative 
switchings,  transfer  paths  when  detecting  errors,  traffic 
blocking  etc.  Said  switching  function  900  is  in  other  ac- 

companying  drawings  illustrated  in  a  way  showing  that 
for  instance  a  switching  between  subsystems  will  occur 
in  a  function  or  a  unit  which  is  common  to  more  than  one 
subsystem. 

5  Required  functions  for  digital  switchings,  logical 
handling  of  each  of  the  subsystems  or  group  of  subsys- 
tems  can  also  be  considered  as  integrated  with  regard 
to  for  instance  function  and  unit  where  basic  functions 
and  units  included  in  this  description  are  integrated.  In 

10  such  a  case  the  communication  interface  between  a 
LFU  and  a  HFU  is  further  described  below  for  example 
an  interface  to  and  from  the  switching  system.  This  is 
shown  schematically  in  FIG.  6b. 

A  switching  system  1001  includes  within  the  system 
is  thereof  completely  or  partly  integrated  functions  for  for 

instance  concentration  of  traffic,  logical  handling  of  in- 
formation  with  PS  units,  and  also  switchings  between 
subsystems.  The  connection  to  external  devices  is  pro- 
vided  through  a  transparent  communication  interface 

20  983  to  each  HFU.  In  said  figure  the  system  can  be  con- 
sidered  to  comprise  one  to  N  subsystems.  N  1  or  more. 

Said  figures  show  primarily  system  implementa- 
tions  where  the  systems  constitute  separate  extended 
radio  network  arrangements  which  in  interaction  with 

25  existing  networks,  switching  systems,  etc,  will  provide 
separate  systems  and  units.  This  isbeacusethe  method 
can  be  described  more  clearly  and  that  models  of  this 
type  can  be  utilized  in  interaction,  for  instance  as  radio 
access  networks  with  existing  systems  of  different 

30  types,  and  because  existing  switches  at  the  moment  are 
not  provided  with  the  desired  functions.  This  type  of  sys- 
tems  can  be  regarded  as  comparatively  independant  of 
supplier.  Another  way  of  describing  is  to  consider  the 
method  integrated  with  a  switching  system.  This  is  im- 

35  portant  because  digital  switching  systems  normally  are 
based  on  solutions  which  are  specific  to  the  supplier. 
FIG.  6  shows  schematically  an  example  of  an  imple- 
mentation  for  transparent  transmission  of  connected 
signals  through  two  subsystems,  each  of  which  covering 

40  a  service  area.  A  digital  signal  a  is  to  be  transferred  from 
or  to  CS/PS  partly  or  completely.  Said  signal  a  is  trans- 
ferred  for  instance  transparently  between  CS,  PS  if  this 
is  desired.  As  an  alternative  only  desired  fragments  of 
said  signal  are  transferred  in  dependance  of  traffic  de- 

45  mands,  corresponding  time  frames  in  PCM  multiplexed 
signals,  or  cells  in  asynchronously  multiplexed  digital 
signals,  etc.  When  implementing  the  systems  it  is  in 
some  cases  optimal  to  connect  subsystems  to  digital 
signals  having  a  substantially  higher  capacity  than  re- 

50  quired  by  the  applications  at  the  PS  units.  This  applies 
for  instance  in  a  system  having  CS  units  connected  to 
CCITT  standards  in  Europe  8,34,155,565  Mbit/s,  etc, 
synchronously  or  asynchronously  multiplexed  or  corre- 
sponding  standards  in  other  parts  of  the  world,  and 

55  where  said  PS  units  for  instance  are  provided  with  a  cus- 
tomer  interface  corresponding  to  multiples  of  64  kbit/s, 
for  instance  Basic,  Primary  ISDN,  etc.  In  such  cases  a 
connected  signal  at  each  CS  unit  normally  contains  in- 
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formation  to  several  PS  units.  In  systems  which  are  con- 
nected  through  an  external  switching  system  there  can 
be  internal  switchings  within  a  subsystem  or  between 
subsystems,  for  instance  through  an  external  switch 
1000  according  to  FIG.  6.  If  a  customer  Q  connected  in 
one  subsystem  10A  through  an  interface  b  needs  to 
communicate  with  another  customer  in  another,  the 
same,  or  an  adjacent  service  area,  said  customer  being 
connected  under  another  subsystem  1  0B  through  an  in- 
terface  d,  this  can  be  done  through  said  switch  1000. 
Traffic  switchings  are  provided  for  instance  through  an 
conventional  external  switch  or  other  type  of  traffic 
switching  unit  1000  rather  than  being  incorporated  as  a 
part  of  the  system  even  if  it  basically  is  possible  to  ac- 
complish  the  same  through  for  instance  said  switching 
function  900,  if  such  a  function  is  included.  Traffic  be- 
tween  applications  within  a  subsystem  and  between 
other  subsystems  is  provided  through  said  digital 
switching  function  900.  The  reason  for  using  a  switching 
function  that  has  to  function  for  for  instance  subsystems 
operating  in  parallel  is  that  at  demands  fulfil  any  require- 
ments  on  fast  switchings  and  also  efficient  traffic  man- 
agement  within  one  and  the  same  or  adjacent  service 
areas.  Normal  operator  controlled  or  customer  control- 
led  traffic  switchings  within  and  between  subsystems 
and  between  systems  normally  take  place  through  a 
separate  digital  switching  unit  1  000.  An  external  switch- 
ing  unit  at  a  site  may  constitute  a  switching  function  to 
a  plurality  of  CS  units  at  the  same  site.  At  one  site  it  may 
further  function  as  a  switching  unit  to  several  subsys- 
tems  terminating  at  different  sites.  In  cases  where  a  sub- 
system  is  structured  in  a  repeating  configuration  said 
switching  unit  can  be  utilized  for  traffic  switching.  Gen- 
erally  inputs  and  outputs  of  the  system  are  applied  for 
transparent  transmissions  or  other  transmissions,  nor- 
mally  implemented  and  formed  with  a  standard  interface 
according  CCITT  synchronuous  capacity  hierarchies  in- 
cluding  for  instance  64  kbit/s,  2,048  and  1,544  Mbit/s. 
As  an  alternative  lower  or  higher  transmission  hierar- 
chies  or  asynchronuous  digital  signals  such  as  SONET, 
SDH,  asynchronuous  multiplexing,  ATM,  etc,  are  ap- 
plied.  It  is  therefore  possible  to  switch  traffic  smoothly 
within  each  subsystem,  between  subsystems  or  to  and 
from  other  systems  other  digital  "switching  units"  exist- 
ing  on  the  market. 

As  a  result  of  the  time  frame  structure  of  the  sub- 
systems  being  formed  in  a  modular  way  in  a  number  of 
equally  large  time  gaps  it  is  possible  to  handle  an  effi- 
cient  moduli  capacity  such  as  a  subamount  up  to  a  total 
radio  channel  capacity  to  and  from  each  PS  or  between 
CS  units.  This  provides  a  flexible  and  cheap  implemen- 
tation  for  controlling  varying  digital  amounts  of  traffic 
flow  within  or  between  subsystems.  In  cases  where  an 
external  switching  function  is  sufficient  in  a  specific  im- 
plementation  of  a  system  the  internal  switching  function 
900  could  instead  be  provided  through  an  external 
switch.  That  is,  so  as  to  lower  the  amount  of  internal 
complexity  of  the  switching  unit  900  in  said  central  sta- 

tions  external  standard  switching  functions  (corre- 
sponding  to  a  digital  switch)  are  utilized  at  for  instance 
a  central  terminating  point  for  internal  or  external  traffic 
switching  within  subsystems,  between  or  to  and  from 

5  other  systems,  see  FIG.  9  and  FIG.  17.  As  an  alternative 
such  a  switching  is  provided  at  a  location  where  traffic 
for  several  sides  terminates  in  a  so  called  central  termi- 
nating  point  CTP.  When  there  are  demands  for  an  auto- 
matic  working,  for  instance  for  traffic  blocking  or  other 

10  traffic  interaction,  for  instance  if  a  customer  connection 
is  intended  to  be  moved  to  another  cell  or  another  sector, 
has  to  be  automatic  between  said  subystems  or  part  of 
said  subsystems  said  internal  switching  function  900  or 
a  corresponding  switching  function  is  utilized. 

is  FIG.  7  shows  another  example  of  a  schematic  struc- 
ture  of  several  subsystems.  At  the  same  site  for  instance 
one  or  several  CS  units  10A,10B,10N  operating  at  a 
common  frequency  band,  can  interact  and  handle  traffic 
separately  and  simultaneously  in  for  instance  a  so  called 

20  super  central  station  SCS.  The  traffic  can  be  terminated 
in  external  networks  at  each  SCS.  As  an  alternative  the 
traffic  for  external  networks  may  be  terminated  at  a  cen- 
tral  terminating  point  CTP,  which  is  common  to  several 
CS  units  or  SCS  units,  as  described  below.  Where  there 

25  are  demands  on  automatic,  fast  traffic  switchings, 
switchings  of  parts  of  connected  signals,  etc,  the  traffic 
is  coordinated  through  said  switching  functions  900 
when  such  a  function  is  implemented. 

FIG.  7a  shows  further  examples  of  embodiments  of 
30  PS  units  so  as  to  illustrate  the  structural  flexibility.  At  the 

top  of  the  figure  a  PS  without  redundancy  is  shown.  At 
the  centre  there  is  shown  a  PS  arrangement  where  two 
PS  units  are  used  alternatively  for  the  transfer.  The  bot- 
tommost  example  shows  how  two  PS  units  separately 

35  provide  a  specific  customers  application  31  0  with  a  cer- 
tain  part  of  the  traffic  capacity.  For  instance  in  a  normal 
case  the  application  will  provide  a  utilization  of  the  ca- 
pacity  of  each  of  the  PS  units  by  for  instance  adding  the 
capacity  of  said  PS  units.  If  an  error  occurs  the  capacity 

40  of  that  PS  unit  is  lost.  Any  required  signal  processing 
and  also  communication  between  two  PS  units,  when 
such  a  communication  is  required,  will  take  place 
through  said  unit  300.  The  above  description  shows 
some  possible  embodiments.  But  also  more  combina- 

45  tions  are  of  course  possible.  Redundancy  is  achieved 
when  implementing  a  system  at  for  instance  SCS/CTP 
1  1  00  by  switching  digital  signals  connected  to  900  to  an 
alternative  CS.  Thereby  it  is  possible  that  different  CS 
units  constitute  redundancy  to  each  other,  thereby  hav- 

50  ing,  taking  over  or  switching  in  parallel  traffic  to  a  present 
periferal  station  PS,  that  is  while  maintaining  traffic  to 
the  same  PS  or  as  an  alternative  to  another,  a  doubled 
or  a  redundant  PS.  In  another  shown  example  two  PS 
units  are  integrated  for  a  closer  integration  and  interac- 

ts  tion. 
FIG.  12  below  shows  how  the  structure  of  a  PS  will 

provide  interaction  on  several  interface  levels. 
FIG.  8  shows  schematically  another  embodiment 
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where  communication  between  subsystems  2000  with 
a  PS  exists  at  the  same  frequency  band  during  different 
time  periods  To,  Tp  with  different  CS  units  1  0A  and  10N, 
respectively.  A  switching  function  900'  between  said 
subsystems  is  in  this  case  formed  as  an  integrated  part 
of  a  switch. 

FIG.  9  shows  examples  of  further  alternative  sys- 
tem  embodiments  and  how  different  systems  or  subsys- 
tems  may  interact  by  general  interfaces  or  switches.  The 
example  shows  how  a  first  system  1200  operating  at  a 
frequency  f2,  and  a  second  system  1  300  operating  at  a 
specific  frequency  f  1  ,  and  a  repeating  subsystem  1  400 
operating  at  fl  can  be  interconnected,  for  instance  if  an 
extension  of  the  radio  covering  area  is  necessary  at  for 
instance  said  frequency  f1.  It  is  shown  how  traffic 
smoothly  can  be  switched  between  different  systems 
1300,  1400,  1200  through  for  instance  a  separate 
switching  unit  1000.  Traffic  in  said  repeating  system 
1  400  is  denoted  70.  The  example  is  given  so  as  to  illus- 
trate  some  possible  different  structures  and  embodi- 
ments  of  systems  and  subsystems.  Furthermore,  the 
systems  may  comprise  substantially  more  embodi- 
ments,  for  instance  having  different  radio  channel  rates, 
systems  for  transparently  transferring  digital  signals, 
systems  for  mobile  applications,  possible  alternative  fre- 
quency  elections  within  each  subsystem,  alternative 
choise  of  diversity  methods  such  as  polarization  multi- 
plexing,  an  alternative  technique  of  modulation,  etc.  The 
modular  structure  of  a  CS  and  also  the  possibilities  of  a 
corresponding  structure  for  a  PS  provides  also  an  ex- 
tension  of  the  radio  coverage  over  wide  areas  while 
maintaining  a  terminating  point  by  each  new  CS  being 
connected  to  a  PS  from  another  subsystem.  So  called 
repeating  subsystems  and  other  systems  having  the 
same  and  different  frequencies  may  interact  in  traffic 
through  similar  terminating  and  user  interfaces  through 
an  external  digital  switching  function  1000.  Wide  area 
networks  can  be  created  as  a  result  of  the  structure  of 
said  CS  units  with  a  separation  in  a  high  frequency  unit 
and  a  low  frequency  unit. 

FIG.  21  a  and  FIG.  21b  show  further  example  of  dif- 
ferent  embodiments  and  the  interaction  of  a  radio  ac- 
cess  network  and  a  connection  network. 

FIG.  10  shows  as  an  example  subsystems  integrat- 
ed  with  a  switch  function.  It  is  shown  how  previously 
shown  units/functions  are  integrated  into  one  unit.  991' 
corresponds  to  said  LFU  and  provides  functions  corre- 
sponding  to  the  function  of  991  .  IC  relates  to  an  interface 
into  subsystems.  A  communication  987-1'  between  a 
logical  function  LC  and  LP  illustrates  the  maintenance 
of  control  data  on  a  PS,  specific  distances,  time  periods, 
etc.  Furthermore,  the  communication  987-1'  from  LC  il- 
lustrates  control  data  for  a  HFU  992.  The  handling  of 
information  with  other  PS  units  through  said  interface 
983  is  represented  by  983-IC.  Information  interaction 
with  a  HFU  is  done  through  983-LC.  It  is  not  necessary 
to  transfer  control  data  for  said  HFU  through  the  radio 
system. 

FIG.  11  shows  schematically  an  example  of  one  of 
several  possible  time  frames  for  a  TDMA  time  duplex 
system.  The  example  is  shown  so  as  to  give  a  general 
example  of  how  o  form  an  peating  system  in  time  duplex. 

5  Systems  implemented  according  to  the  present  method 
are  provided  with  varying  capacity,  time  sharing,  time 
periods  for  CSSF  and  PSSF,  respectively,  according  to 
actual  demands.  For  two  of  the  subsystems  in  the  ex- 
ample  the  time  frames  are  formed  for  time  duplex.  In  the 

10  example  the  transmitting  time  in  each  direction  has  the 
same  magnitude;  in  the  example  it  is  assumed  that  the 
traffic  volume  in  both  directions  have  the  same  magni- 
tude.  There  could  be  a  difference  in  capacity  in  different 
directions,  and  the  frame  structure  is  chosen  in  depend- 

15  ance  of  specific  applications,  demands  on  time  delay, 
etc.  System  having  a  time  duplex  structure  provides  a 
simple  and  cheap  method  of  constructing,  and  a  low  or 
insignificant  interference,  or  an  interference  which  can- 
not  be  measured,  between  adjacent  CS  units  when  the 

20  CSSF,  PSSF  are  synchronized  in  each  of  the  subsys- 
tems.  Furthermore,  such  a  system  will  provide  a  smooth 
allocation  of  frequencies,  an  exonomic  implementation 
of  a  PS,  efficient  utilization  of  radio  channels  in  applica- 
tions  having  a  dynamic  traffic,  etc.  1  ...n  time  gaps  are 

25  defined  under  each  CSSF,  and  1...p,  respectively,  for 
each  PSSF. 

Basically  each  CS  unit  communicates  with  a 
number  of  PS  units  associated  thereto.  Each  CS  should 
be  updated,  for  instance  about  any  athorized  PS  units 

30  existing  within  the  covering  area  associated  thereto,  be 
able  to  identify  new  PS  units,  what  traffic  that  has  to  be 
transferred,  allocate  time  gaps  for  traffic  to/from  each 
PS,  PS  requests  and  status  replies,  detect  the  quality  of 
the  transfer.  For  identifying,  continuously  synchronizing 

35  and  controlling  each  PS  unit  under  each  CS  unit  a  pos- 
sible  example  of  a  system  embodiment  in  time  duplex 
is  shown.  A  time  period  is  allocated  in  a  transmitting 
frame  of  a  CSSF,  said  time  period  being  referenced  to 
as  1501  .  In  PS  time  frames  a  time  period  1510  can  be 

40  allocated  for  instance  as  a  response  to  an  identity  call. 
Said  time  period  1510  varies  in  each  case  depending 
on  a  predicted  interval  of  distances  between  a  CS  and 
a  PS,  and  also  depending  on  the  required  frequency  of 
the  process  of  identification.  1510  represents  the  allo- 

cs  cation  of  a  time  period  for  transmitting  a  reply  on  an  iden- 
tity  call  for  an  appropriate  equal  adjustment  of  a  constant 
delay  due  to  varying  distances  from  different  PS  units 
to  each  CS  unit.  Each  PS  is  time  compensated  with  re- 
gard  to  the  varying  propagation  time  between  a  CS  HFU 

so  and  each  PS  unit  in  each  subsystem  that  said  unit  is 
communicating  with.  Normally,  the  major  part  of  availa- 
ble  time  is  utilized  for  transferring  traffic  (Information 
Packages  IP  that  is  user  data),  or  other  control  informa- 
tion  (Control  Information  Packages,  CP,  that  is  system 

55  signaling).  Transferred  packages  that  contain  informa- 
tion  and  control  data,  respectively,  are  separated  among 
other  things  due  to  different  requirements  on  the  transfer 
and  detection  of  information,  and  also  actions  based  on 

13 
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the  contents  of  each  of  the  types  of  packages.  A  CP  has 
to  be  rapidly  read  and  detected  with  respect  to  quality. 
1501  is  an  example  of  a  time  period  utilized  for  synchro- 
nizing  information  and/or  control.  When  synchronizing 
it  is  also  possible  to  utilize  a  bit  synchronizing  informa- 
tion  applied  to  any  transferred  package.  1502  repre- 
sents  a  time  period  for  an  identity  transmission  call  to 
PS  units  of  other  stations.  Said  time  periods  1  501  ,  1  502 
can  also  be  provided  in  a  common  time  gap  or  a  com- 
mon  time  interval,  and  the  example  shows  a  possible 
system  structure.  In  one  and  the  same  SCS  a  time  dif- 
ference  1605  between  time  frames  of  different  subsys- 
tems  basically  becomes  "zero"  as  a  result  of  a  frame 
synchronization.  The  basic  synchronization  between 
subsystems  not  located  at  the  same  site  but  possibly 
interfering  is  provided  by  coordinating  said  subsystems 
to  minimize  this  time  period.  If  the  average  distance  be- 
tween  CS  units  that  might  interfere  with  each  other  is  for 
instance  20-30  km  said  overlapping  time  period  should 
be  lower  than  approximately  1  000  ns.  If  for  instance  time 
frames  have  an  extension  of  1  -2  ms  both  for  transmitting 
and  for  receiving  the  probable  loss  due  to  interferences 
will  be  limited.  Also  other  combinations  or  frame  times 
are  possible.  It  is  for  instance  possible  to  apply  a  dy- 
namically  varying  length  of  the  time  frames  in  each  sub- 
system  according  to  a  specific  traffic  demand  in  time  or 
according  to  other  methods  in  dependence  of  variations 
of  traffic  flow  in  different  applications  and  system  em- 
bodiments.  All  mentioned  time  periods,  intervals  and  po- 
sitions,  etc,  for  the  time  frames  are  only  examples.  Sev- 
eral  different  embodiments  are  possible  in  different  sys- 
tem  structures. 

FIG.  11b  shows  further  advantages  by  constructing 
a  system  according  to  the  present  method.  The  overlap- 
ping  time  1605  between  different  subsystems,  see  FIG. 
1  1  a,  should  in  a  time  duplex  application  be  as  small  as 
possible,  at  least  for  subsystems  that  may  risk  to  gen- 
erate  radio  interference  with  each  other.  As  to  CS  units 
at  the  same  site  SCS  this  is  readily  overcome  by  frame 
synchronization.  When  applying  the  method  in  a  case 
where  several  SCS  units  terminate  at  a  common  point 
this  could  also  be  efficiently  coordinated  and  compen- 
sated  for  at  the  CTP.  This  is  a  further  advantage  with  the 
structure  method  and  separation  in  LFU/HFU.  SCS:s  lo- 
cated  at  different  distances  from  each  other  are  adapted 
by  a  time  delay  for  decreasing  the  overlapping  between 
subsystemns  possibly  interfering  with  each  other,  in 
cases  where  it  is  desirable.  This  could  be  achieved  by 
connecting  varying  delay  functions  for  each  CS,  CSC  to 
compensate  for  differences  in  propagation  time  to  have 
an  adaption  for  different  actual  HFU  units  for  evening 
up  relative  differences  of  propagation  time.  That  is,  spe- 
cific  HFU  units  can  irrespective  of  the  distance  to  LFU 
unit  be  regarded  as  located  at  "the  same"  distance. 

FIG.  11b  shows  an  example  where  a  fibre  network 
is  utilized  as  a  transporting  network  to  a  plurality  of 
spread  out  HFU  units,  each  of  which  covering  one  serv- 
ice  area.  DCC  stands  for  Digital  Cross  Connect.  In  the 

shown  embodiment  the  shown  subsystems  terminate  in 
a  central  terminating  point  CTP.  Furthermore,  it  is  shown 
how  groups  of  HFU  units  constitute  SCS:s  at  common 
sites.  The  examples  of  the  description  showtime  duplex 

5  systems.  A  number  of  advantages  exist  with  time  du- 
plex.  The  time  interval  for  each  CSSF  and  PSSF  can  be 
optimized  and  made  short  so  as  to  compensate  for  a 
delay  and  any  required  intermediate  storing  capacity. 
The  frame  structure  could  for  instance  be  provided  with 

10  only  one  or  a  few  number  of  time  frames,  etc. 
A  disadvantage  with  time  duplex  as  compared  to 

frequency  duplex,  is  that  the  transmission  speed  in  a 
radio  channel  is  divided  between  two  directions  result- 
ing  in  switching  losses,  etc.  Another  disadvantage  is  that 

is  larger  memories  for  buffering  purposes  and  intermedi- 
ate  storing  are  required,  for  instance  on  the  HFU,  and 
also  resulting  therefrom  a  time  delay. 

When  applied  in  system  embodiments  implement- 
ing  systems  for  distribution  of  digital  system  flows  ac- 

20  cording  to  principles  of  ATM,  or  systems  mostly  integrat- 
ed  or  connected  to  ATM  switches  having  an  asynchro- 
nuous  multiplexing  or  a  similar  switch,  or  transmission 
system,  such  as  SONET,  SDH,  MAN;  DQDB,  etc,  orsim- 
ilartoCCITT,  ISO,  IEEE,  etc,  standard  transmission  sys- 

25  terns,  embodiments  operating  in  frequency  duplex  will 
provide  a  decrease  of  transmission  delay.  Systems  con- 
structed  in  CDMA  technique  or  in  combinations  with  TD- 
MA  having  narrow  band  modulated  signals  in  frequency 
steps  are  formed  for  instance  with  utilizing  one  or  sev- 

30  eral  time  gaps  for  a  time  frame  according  to  time  duplex 
or  frequency  duplex.  As  an  alternative  a  varying  adap- 
tive  time  interval  length  is  applied  for  time  gaps  or  frame 
according  to  any  application  or  any  demands.  For  in- 
stance  in  sporadic  data  traffic  the  method  may  provide 

35  flexibility  and  a  suffucient  quality.  Each  application  will 
have  different  requiremnts  on  each  system.  The  availa- 
ble  system  capacity  in  time  duplex  is  determined  either 
to  provide  at  each  set  up  of  data  transfer  for  a  user  a 
two  way  connection  between  a  CS  and  a  PS  which  could 

40  be  compared  to  a  circuit  coupling  in  a  telephone  system. 
As  an  alternatie  there  is  allocated  individually  to  each 
direction,  in  a  time  frame  under  200  and  210,  respec- 
tively,  a  time  gap  with  regard  to  the  actual  traffic  needs. 
When  allocating  transmission  resources  in  a  subsystem 

45  according  to  demands  for  a  CS-PS  and  a  PS-CS,  re- 
spectively,  in  any  direction  in  principle  potentially  more 
information  can  be  transferred  over  the  system,  if  "si- 
lent"  switching  trains  can  be  utilized  by  others.  The  time 
gap  allocation  is  controlled  and  coordinated  from  a  CS 

so  through  a  CP  signalling  any  required  information  to  each 
PS.  Basically  each  PS  will  have  almost  a  slave  function 
under  a  CS.  This  means  that  each  PS  will  receive  infor- 
mation  about  which  time  gaps  to  be  used  and  for  what 
purposes.  Through  the  signal  channel  CP  a  PS  also  in- 

55  forms  a  CS  the  traffic  needs  existing  at  present,  which 
time  gaps  that  are  used  at  present  and  by  whom,  status, 
etc.  Through  a  signalling  between  each  subsystem  or 
CS,  PS  any  PS  is  controlled,  coordinated  and  super- 

14 
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wised  with  regard  to  quality  by  the  CS.  In  dependence 
on  the  application,  the  quality  requirements  for  each  IP, 
etc,  codes  possibly  applied  to  the  information  are  de- 
coded.  When  errors  in  the  transmission  are  detected 
there  is  for  instance  a  change  of  time  interval,  diversity 
measure,  frequency  exchange.  As  an  alternative  there 
is  an  exchange  of  CS  through  a  signal  connection  at  a 
CTP  between  actual  LFU  units  for  actual  stations.  When 
subsystems  cover  adjacent  service  areas  and  terminate 
in  a  CTP  it  is  possible  to  move  a  PS  to  alternative  service 
areas  or  CS,  for  instance  when  there  is  an  interference 
from  other  sources,  etc. 

To  provide  a  fast  transparent  setting  up  of  connect- 
ed  signals  and  to  minimize  the  signal  capacity  specific 
station  parameters  are  stored  at  each  PS.  In  the  cases 
where  a  fast  traffic  setup  is  required,  for  instance  dy- 
namically  speech  controlled  setups  of  a  new  time  gap, 
there  is  a  prereservation  of  time,  including  error  analyz- 
es  of  prereserved  capacity.  Actual  data  are  updated  and 
corrected  afterwards  when  conditions  have  changed. 
Any  actual  traffic  data,  allocating  of  resources,  etc,  are 
stored  intermediately  and  updated  continuously  in  inter- 
vals  in  each  PS.  Using  low  rate  intervals  to  optimize  the 
minization  of  signal  capacity  and  to  maximize  the  stabil- 
ity  connected  PS  stations  can  continuously  be  request- 
ed  and  updated  by  a  CS.  This  means  that  several  PS 
units  can  be  connected  in  a  passive  way  without  utilizing 
more  than  a  fragment  of  the  capacity  of  the  subsystems. 
If  for  instance  a  subsystem  has  hundreds  of  time  gaps 
available  one  or  a  few  of  them  can  be  utilized  for  thou- 
sands  of  PS  units  which  are  connected  in  a  passive  way. 
Any  actual  transmission  demands  varying  in  time  are 
detected,  and  new  time  gaps  are  allocated  if  any  free 
gaps  exist  or  in  dependance  of  another  priority.  If  there 
is  no  time  available  in  a  subsystem  an  alternative  trans- 
mission  path  can  be  chosen  if  for  instance  a  spare  CS 
is  connected. 

FIG.  12  shows  an  example  of  a  basic  structure  with 
a  plurality  of  subsystems  ,  1  ...N  of  equal  type  which  are 
implemented  in  a  modular  way  in  a  system  according  to 
the  invention.  Reference  is  first  made  to  a  subsystem  1  . 
Said  system  is  drawn  as  a  radio  network  that  reserves 
capacity  for  the  transfer  of  user  information  to  any  cho- 
sen  station  through  so  called  normally  unconcentrated 
connections  995-1,  which  are  analyzed  by  a  traffic  dy- 
namic  function  950-1  and  by  means  of  a  logical  function 
980.  A  schematic  function  for  a  HFU  971  -1  is  shown  for 
varying  distances  for  coordination.  The  central  parts  of 
a  subsystem  are  interface  and  terminating  functions 
950,  a  lowfrequency  unit  991  ,  a  high  frequency  unit  992, 
and  whenever  applicable  a  transparent  transmission 
link  983  between  said  low  frequency  unit  and  said  high 
frequency  unit.  Furthermore,  at  demands  there  is  also 
a  specific  switching  function  900-900'  between  subsys- 
tems  for  redundancy,  etc.  900'  indicates  that  said  func- 
tion  is  integrated,  for  instance  with  an  external  switch  or 
is  incorporated  in  a  switching  system. 

A  block  diagram  is  shown  for  a  HFU  unit.  At  the  left 

side  of  said  unit  there  is  shown  outgoing  or  incoming 
radiobased  communication  to  an  actual  subsystem,  a 
transfer  of  user  data  IP,  and  signalling  CP  between  CS 
and  other  stations.  There  is  shown  a  PS  11  and  a  re- 

5  dundant  configuration  of  PS  units  11/11'  having  a  mod- 
ular  structure  which  is  basically  similar  to  the  structure 
of  a  CS.  However,  most  of  the  modules  for  a  PS  have 
other  functions.  Also  other  embodiments  than  shown  of 
a  PS  can  exist  in  dependance  of  the  application.  In  a  CS 

10  950  corresponds  to  316  in  a  PS,  HFU  in  CS  by  991  in  a 
PS  31  3.  Said  PS  includes  logical  functions  31  2  commu- 
nicating  with  said  logical  function  980  of  said  CS.  311 
referes  to  a  control  and  supervision  of  the  control  func- 
tion  of  a  PS.  31  9  refers  to  a  PS  interface  towards  a  user 

is  application.  In  onr  embodiment  there  is  shown  for  in- 
stance  how  the  modular  structure  can  be  utilized  to 
make  also  two  peripheral  stations,  for  instance  separat- 
ed  physically  in  a  low  frequency  unit  LFU  and  a  high 
frequency  unit  HFU,  interact  trafically  through  a  switch- 

20  ing  unit  300,  or  operate  redundant  in  relation  to  each 
other.  Digital  signals  995-1  ...N  into  and  out  of  each  sub- 
system  or  system  comprises  synchronuously  or  asyn- 
chronuously  multiplexed  digital  or  other  types  of  asyn- 
chronuous/synchronuous  digital  standardized  flows  of 

25  information,  normally  in  digital  form.  The  example 
shows  the  interaction  with  an  external  communication 
system  1  000.  As  an  alternative  the  radio  communication 
system  comprises,  as  shown  above  a  unit  1  001  integrat- 
ed  with  a  switching  system.  External  switching  functions 

30  are  for  instance  conventional  digital  switches  intended 
for  fixed  or  mobile  traffic,  switches  according  to  ATM 
type,  packet  data  switches,  for  instance  according  to  X. 
25,  or  similar,  or  Routers,  Brouters,  Bridges,  etc,  for  data 
networks  etc.  External  systems  are  applied  for  instance 

35  for  transparent  access  networks.  Integrated  systems 
having  a  switching  system  could  for  instance  be  mobile 
communications  networks.  Time  and  space  control  is  for 
instance  applied  to  networks  such  as  GSM,  narrow  band 
digital  TDMA  systems  in  USA,  or  corresponding  sys- 

40  terns  in  Japan. 
A  PS  without  redundant  functions  comprises  ac- 

cording  to  the  present  modular  structure  a  HFU  unit  31  1  , 
a  LFU  unit  317,  and  an  interface  and  customer  termi- 
nating  unit  316.  The  example  shows  a  system  where 

45  each  unit  300  also  could  interact  traffically  with  a  com- 
mon  interface  unit  31  8  or  that  they  operate  for  instance 
in  redundancy  through  each  other  through  their  regular 
interfaces.  As  an  alternative  each  PS  unit  is  formed  as 
a  station  without  said  redundant  parallel  coupling.  Inter- 

so  action  between  PS  units  is  done  in  a  digital  level  so  as 
to  keep  low  the  costs  and  provide  flexibility.  Through  for 
instance  standardized  interfaces  319  toward  external 
units  also  traffic  switching  can  be  done  through  external 
switching  functions  similar  to  a  CS.  In  for  instance  a  case 

55  where  a  peripheral  station  is  to  be  utilized  for  fixed  traffic 
in  a  system  of  general  telecommunication  traffic  a  sim- 
ilar  structure  can  advantageously  be  applied  for  the  pe- 
ripheral  station.  In  a  case  where  the  system  is  imple- 
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merited  for  mobile  applications,  terminals  carried  by  a 
person,  etc,  or  other  applications  where  a  compact  de- 
sign  is  required  and  the  physical  structure,  etc,  is  com- 
pletely  different,  said  peripheral  station  can  have  anoth- 
er  structure  so  as  to  fit  to  such  an  application.  The  pe- 
ripheral  station  is  provided  with  different  levels  of  inde- 
pendancy  according  to  different  requirements  of  the  ap- 
plications.  Normally  there  is  an  allocation  of  resources 
at  the  CS  because  then  the  PS  unit  can  have  a  logically 
simple  structure  and  be  substantially  controlled  by  the 
CS.  The  storing  of  required  control  information  for  in- 
comming  and  outgoing  traffic  data,  for  compensating 
distances,  the  CS  address,  addresses,  status,  etc,  is 
done  at  the  PS.  Furthermore,  functions  for  alternative 
antenna  directions  towards  different  CS  units,  alterna- 
tive  polarizations,  alternative  frequencies,  or  an  actual 
sequence  of  frequency  steps,  etc,  can  be  included  in 
different  systems  if  required. 

To  create  a  flexibility  to  different  applications  stand- 
ardized  international  number  series  for  users  and/or  sta- 
tions  are  used.  It  should  be  possible  to  change  in  a  flex- 
ible  way  identities  in  the  system.  Applications  of  so 
called  smart  cards  on  for  instance  the  PS  will  make  it 
easy  for  the  users  to  define  in  a  flexible  way  alternative 
users  on  a  common  hardware.  One  or  several  subsys- 
tems  can  when  required  be  coordinated,  configured, 
etc,  through  common  functions  1005,1006.  It  should  al- 
so  be  possible  to  include  remote  connections.  In  cases 
of  for  instance  cellular  applications  it  is  sometimes  in- 
teresting  to  measure  the  volume  of  traffic  flows  through 
the  radio  network  for  debiting  purposes. 

FIG.  13  shows  schematically  a  system  configura- 
tion  having  a  signal  interface  995-1...N  where  the  sys- 
tem  basically  can  operate  as  a  separate  network  for  oth- 
er  external  networks  of  a  type  for  transferring  connec- 
tions  for  for  instance  conventional  synchronuously  mul- 
tiplexed  signals  or  asynchronuously  multiplexed  sig- 
nals,  or  HDLC  type  of  data. 

In  this  case  the  connection  signals  normally  have  a 
total  transmission  capacity  exceeding  the  capacity  of 
the  radio  system.  In  for  instance  a  dynamic  traffic  allo- 
cation  the  actual  traffic  data  is  applied  to  be  transferred 
through  the  system.  In  these  cases  normally  each  PS 
has  a  signal  interface  319,  the  capacity  thereof  being 
substantially  lower  than  the  transmission  capacity  for 
the  signal  in  said  interface  995-1  ...N  of  said  CS  unit,  for 
instance  64,  384,  1,544,  2,048  Mbit/s,  etc,  or  a  higher 
or  a  lower  transmission  capacity. 

It  is  also  possible  to  apply  the  system  structure  with 
a  function  for  applying  information  from  data  networks 
with  an  interactive  duration,  capacity,  etc,  for  packeting 
at  991  to  time  gaps  of  the  system  for  a  transfer  in  system 
shape,  and  then  recreation  at  a  PS  in  any  desired  shape. 

FIG.  14  shows  schematically  a  few  of  a  plurality  of 
possible  cases  of  interference  between  subsystems  that 
should  be  considered.  If  the  side  lobes  of  an  antenna 
system  are  20  db  lower  than  the  main  lobe  there  is  nor- 
mally  obtained  approximately  a  20  db  higher  wanted  sig- 

nal  compared  to  a  not  wanted  signal  from  another  sub- 
system.  Normally  the  effect  is  higher  because  two  di- 
rected  antennas  are  used.  If  the  system  in  the  example 
transmits  in  time  duplex  the  interference  to  the  receivers 

5  during  transmission  is  neglectable  for  the  same  or  ad- 
jacent  sites  when  there  is  a  frame  synchronization.  By 
an  appropriate  election  of  the  modulating  and  demodu- 
lating  method,  for  instance  PSK,  MSK,  QAM,  Slip-Code, 
"Spread  Spectrum"  having  for  instance  coded  channels, 

10  CDMA,  etc,  in  the  shown  system  embodiment  and  dig- 
ital  transmission  it  is  thereby  possible  to  achieve  a  par- 
allel  operation  of  more  than  one  subsystem  operating  at 
the  same  site  and  basically  covering  the  same  area.  The 
receiving  at  a  CS  is  expected  to  be  more  sensitive  to 

is  interference  as  a  total  than  at  a  PS  because  a  CS  nor- 
mally  will  be  disposed  comparatively  "high"  and  also  be- 
cause  the  traffic  converges  there.  To  minimize  interfer- 
ence  beteween  "packages",  for  instance  through  the 
ether  to/from  different  subsystems,  such  as  a  PS  or  a 

20  CS,  the  energy  level  normally  is  controlled  in  each  sub- 
system  either  to  a  fixed  value  for  a  cell/sector  or  dynam- 
ically  or  optionally  adaptively  according  to  quality  de- 
mands.  Systems  can  be  provided  with  a  dynamic  control 
of  the  energy  level  from  a  CS  towards  associated  PS 

25  units.  As  an  alternative  the  radio  energy  level  of  a  cell 
or  sector  is  controlled  to  a  constant  value  individually  to 
each  cell  or  sector  in  a  cell  pattern  which  is  covered  in 
a  more  complex  way  with  many  cells  covering  a  larger 
area  because  in  some  cases  there  will  be  only  minor 

30  effects  of  an  increasing  capacity  in  total  with  a  dynamic 
power  control  on  a  time  gap  level  from  a  CS.  Corre- 
sponding  facts  apply  for  PS  units,  see  the  example  of 
14b. 

PS  traffic  in  a  subsystem  3010  might  interfere  with 
35  PS  traffic  in  another  subsystem  3012.  Traffic  to/from  a 

PS  3000  might  for  instance  interfere  with  traffic  to  an- 
other  PS  3001  .  The  pay  signals  are  adapted  to  a  level 
in  the  example.  If  the  distance  to  said  unit  3000  is  much 
shorter  than  the  level  of  the  pay  signal  transmitted  for 

40  said  PS  unit  3000  lower  than  the  pay  signal  for  said  PS 
unit  3001  .  The  result  is  less  interference  3050.  However, 
the  risk  of  disturbance  by  interference  from  a  second 
subsystem  increases  in  3000  if  the  energy  level  is  higher 
for  3001.  However,  there  is  an  adaption  and  minimiza- 

45  tion  in  total  of  the  total  energy  that  might  interfere  within 
the  system  or  with  other  systems.  Furthermore,  the  "cell 
configurations"  can  dynamically  be  adapted  when  the 
traffic  capacity  increases.  That  is  when  extablishing  a 
radio  network  initially  the  requirements  of  the  customer 

so  could  be  to  cover  wide  areas.  When  new  subsystems 
are  applied  later  on  and  implemented  successively  then 
for  instance  the  radio  power  of  each  subsystem  could 
be  lowered  considering  the  new  conditions. 

FIG.  1  4a-b  show  some  of  a  plurality  of  possible  typ- 
55  ical  interference  cases  between  subsystems  in  an  ap- 

plication  of  the  CS  units  at  the  same  site.  Two  of  the 
subsystems  are  considered  to  cover  basically  the  same 
geographic  service  area.  FIG.  14a  shows  antenna  sys- 
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terns  of  two  different  subsystems,  for  instance  operating 
within  the  same  frequency  band.  "Information  packag- 
es"  in  a  time  gap  associated  to  each  system  will  arrive 
basically  simultaneously  to  subsystems  at  the  same 
"site"  if  the  same  time  gap  is  used.  Interference  risks  are 
calculated  in  advance  for  fixed  PS  applications  when 
considering  time  gap  when  for  instance  the  same  fre- 
quency  band  is  used.  Different  sizes  of  time  gaps  in  dif- 
ferent  subsystems  would  also  affect  the  interference  be- 
tween  different  subsystems. 

FIG.  14b  shows  how  interference  3050  can  occur 
between  subsystems  at  the  PS  receivers.  Two  PS  units 
at  different  distances  in  different  subsystems  can  inter- 
fere.  An  adjustment  of  the  energy  level  or  said  two  sub- 
systems  can  be  made  considering  that  a  deteriorating 
influence  should  be  minimized  to  obtain  an  acceptable 
transmission  quality.  It  is  possible  to  calculate  in  ad- 
vance  that  a  direct  signal  to  a  PS  3000  might  interfere 
with  the  signal  to  a  PS  3001  ,  if  the  same  time  period  is 
chosen  for  said  stations.  This  could  be  avoided  either 
adaptively  by  correction  or  in  advance.  In  fixed  system 
applications  the  geographic  positions  are  fixed  and  it  is 
therefore  possible  to  utilize  a  known  geographic  pattern 
to  predict  an  interference  risk  and  then  avoid  or  make  a 
correction  by  chosing  appropriate  measures  such  as 
changes  of  time  periods,  of  polarization,  etc. 

The  effects  from  for  instance  side  lobes,  etc,  are 
more  difficult  to  predict,  and  interferences  that  cannot 
be  predicted  can  be  corrected  adaptively  by  changing 
time,  power,  polarization,  etc,  when  errors  have  been 
detected.  Also  previously  obtained  information  about  in- 
terferences  can  be  utilized.  It  is  for  instance  possible  that 
the  system  learns  that  in  a  certain  position  an  interfer- 
ence  source  is  located  and  thereby  avoiding  that  direc- 
tion  during  any  time  period  of  interference.  The  adaptive 
control  means  that  the  antenna  specification  for  a  CS 
antenna  does  not  have  to  be  extreme  with  regard  to  di- 
rectivity  when  the  modulation,  etc,  is  chosen  appropri- 
ately,  and  the  levels  of  the  side  lobes  coordinated  there- 
with  for  obtaining  an  acceptable  transmission  quality  is 
sufficient  in  most  telecommunication  services. 

FIG.  15  shows  an  example  of  a  basic  system  in  a 
system  which  is  separated  from  another  network.  The 
flow  of  information  for  for  instance  asynchronuously 
multiplexed  signals  501  0  is  applied  in  a  system  embod- 
iment.  A  cell  is  denoted  5001  ,  a  header  is  denoted  5003, 
and  a  field  of  information  is  denoted  5002.  To  illustrate 
an  application  with  synchronuous  multiplexing  such  a 
system  is  indicated  at  5009.  In  frequency  duplex  the 
HFU  unit  is  provided  with  a  filter  977,  and  in  time  duplex 
there  is  a  switching  between  transmitting  time  and  re- 
ceiving  time.  In  the  example  the  HFU  basically  can  be 
arranged  to  operate  at  one  or  several  pairs  of  frequency 
or  one  or  more  frequencies  in  dependance  on  a  specific 
embodiment.  One  or  several  cells  or  parts  of  cells  are 
applied  to  packages  of  information  of  said  subsystem  in 
dependance  on  the  actual  capacity  of  the  radio  system. 
Corresponding  facts  apply  for  synchronuously  multi- 

plexed  digital  signals,  that  is  fragments  5001  of  time 
gaps  for  a  connected  signal  are  applied  to  one  or  a  com- 
bination  of  time  gaps  which  are  applied  to  information 
packages. 

5  An  asynchronuous,  unmultiplexed  signal  having  for 
instance  an  amount  of  information  5004,  5005  varying 
in  time  is  illustrated  as  another  example,  5011. 

FIG.  15  also  shows  schematically  a  block  diagram 
of  a  HFU  992-1  for  a  subsystem.  As  previously  men- 

10  tioned  a  HFU  can  include  common  functions  for  several 
subsystems,  for  instance  for  a  SCS.  The  information 
from  logical  function  of  a  LHU  applies  control  data  to  the 
HFU  through  input  multiplexing  of  control  data  on  a 
transparent  digital  flow  of  bits  983  that  is  transferred  in 

is  parallel  with  user  data  from  995,  which  is  to  be  trans- 
ferred  to  a  PS.  In  a  control  unit  981  the  HFU  control  data 
will  be  picked  out  and  used  for  control  signalling  for  tim- 
ing,  direction  or  other  control  at  said  HFU.  In  said  sub- 
system  said  HFU  992-1  comprises  a  control  unit  981, 

20  and  a  modulating  unit  975-1  and  a  radio  transmitting  unit 
975-2.  There  is  included  also  a  demodulating  unit  976-1  , 
and  a  receiving  unit  976-2.  The  basic  difference  be- 
tween  frequency  duplex  and  time  duplex  is  defined  by 
a  unit  977.  In  the  first  case  said  unit  is  constituted  by  a 

25  duplex  filter  and  in  the  second  case  said  unit  is  consti- 
tuted  by  a  unit  switching  between  a  transmitting  mode 
and  a  receiving  mode.  Said  control  unit  981  is  also 
formed  differently  in  accordance  with  the  differences  be- 
tween  duplex  and  time  duplex.  Further  differences  are 

30  that  in  time  duplex  there  is  a  higher  degree  of  interme- 
diate  storing  between  transmitting  mode  and  receiving 
mode  at  the  HFU.  Through  control  unit  981  there  is  a 
control  of  the  transmitting  and  receiving  in  the  ether. 
Said  unit  receives  in  turn  information  from  the  respective 

35  or  associated  system  logical  function  of  the  subsystem 
positioned  in  991.  It  is  also  possible  to  provide  a  com- 
pletely  decentrialized  embodiment  having  for  instance 
a  subsystem  logic  with  or  without  coordination  with  other 
sites  at  each  site.  Control  signals  of  the  example  are 

40  shown  schematically  at  981  -1  .  The  direction  controlled 
antenna  system  978  is  controlled  to  an  intended  direc- 
tion  during  some  period  of  time.  The  arrows  pointing  up- 
wardly  at  981  relate  to  control  signals  for  transmission 
of  data  into  or  out  of  said  subsystem.  One  arrow  is  point- 

45  ing  downwardly  after  being  detected  in  said  demodula- 
tor.  Said  arrow  symbolizes  control  information  from  PS 
unit  that  is  directly  utilized  at  said  HFU  in  cases  where 
such  a  unit  is  applied.  In  embodiments  having  equal  TD- 
MA  time  gaps  information  transmitted  and  received 

so  through  the  ether  and  through  a  HFU  can  be  constituted 
by  a  certain  amount  of  digital  information.  Between  each 
time  gap  time  is  normally  reserved  so  as  to  provide  re- 
direction  of  the  antenna.  The  information  in  the  ether  is 
constituted,  besides  of  the  original  information  5001  ,  for 

55  instance  if  a  cell  represents  a  time  gap,  of  a  certain 
amount  of  extra  information  for  the  radio  system  for  syn- 
chronizing  and  similar  information,  such  as  a  specific  ra- 
dio  protocol  230  which  may  be  different  for  each  system 
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embodiment  depending  on  the  application.  If  for  in- 
stance  ATM  is  used  the  user  information  transferred  in 
the  ether  as  a  package  can  be  constituted  by  a  cell,  sev- 
eral  cells,  or  parts  of  a  cell  depending  on  specific  re- 
quirements  on  for  instance  time  delay,  etc.  Said  HFU 
can  also  be  arranged  to  control  one  or  several  radio 
channels  or  antenna  systems  or  modems  or  switches. 
That  is,  one  or  several  radio  carriers  might  be  active  and 
also  one  or  several  antenna  systems  in  different  direc- 
tions  for  one  or  a  group  of  subsystems. 

FIG.  16  shows  some  further  examples  among  a  plu- 
rality  of  possible  examples  of  a  radio  channel  compris- 
ing  a  plurality  of  parallel  multiplexed  signals  9051  .  Fur- 
thermore,  a  radio  channel  can  be  constituted  by  combi- 
nations  of  parallel  and  coded  signals  at  the  same  fre- 
quency  band  9050.  A  can  be  considered  to  representent 
coded  parallel  signals  and  B  uncoded.  At  the  buttom- 
most  part  of  said  figure  it  is  shown  how  the  radio  channel 
can  comprise  coded  wide  band  channels,  such  as 
"spread  spectrum"  with  a  separation  of  channels  by  cod- 
ing  CDMA  1. 

FIG.  17  shows  examples  of  physical  implementa- 
tions  of  CS  units.  It  is  clear  that  the  method  provides  a 
flexible  and  powerful  interaction  between  systems  that 
are  implemented  according  to  the  method  and  other  net- 
works.  There  is  an  integration  with  other  wide  band  net- 
works,  such  as  fibre,  to  provide  a  wide  area  coverage. 
A  common  communication  interface  is  established  to 
several  subsystems  if  required. 

FIG.  17b  shows  several  SCS's.  All  HFU  units  termi- 
nate  through  some  kind  of  transparent  communication 
network  to  a  CTP.  The  structure  is  provided  in  a  modular 
and  flexible  way  in  steps  when  implementing  new  sec- 
tors  or  cells,  each  of  which  creating  a  new  service  area 
110.  A  logical  integration  to  and  from  other  networks  is 
done  through  1000/1001. 

FIG.  18a,b  shows  the  modular  structure  in  another 
way.  It  is  illustrated  that  different  types  of  PS  units  having 
different  antenna  systems  can  exist.  One  PS  1  1  is  in  one 
embodiment  constituted  by  a  fixed  directed  antenna. 
Another  PS  12  comprises  an  antenna  system  which  is 
directable  within  a  sector/cell  or  corresponding  area. 
The  antenna  can  be  directed  towards  any  chosen  CS  or 
chosen  CSs.  A  PS  13  comprises  an  omni-direction  an- 
tenna.  A  PS  14  comprises  a  PS  antenna  system  which 
during  different  time  periods  can  generate  a  varying 
width  of  the  antenna  lobe. 

FIG.  19  shows  an  embodiment  of  LHU  functions 
and  also  the  integration  thereof  towards  the  exterior. 
There  is  also  an  interface  5000  which  in  the  embodiment 
is  connected  between  an  external  switching  system 
1000  and  a  subsystem  interface  function  950-1.  Said 
subsystem  comprises  a  control  function  980.  Any  allo- 
cation  of  time  gaps  in  different  directions,  identification, 
status  requests  from  PS  units  are  made  through  said 
control  function  980.  The  information  is  transferred 
through  said  communication  interface  983  to  different 
HFU  units  992.  When  several  HFU  units  interact  com- 

mon  multiplexing  functions  998  can  be  utilized  for  sev- 
eral  CS  units  at  for  instance  a  SCS.  Traffic  switchings 
between  CS  units  are  made  integrated  in  said  subsys- 
tem  interface  function  950-1  or  by  means  of  a  separate 

5  switching  function  950.  The  communication  man-ma- 
chine  takes  place  through  1006.  In  other  applications 
said  communication  can  be  provided  at  another  level. 
Functions  1009,  1009'  constitute  one  or  several  control 
functions  for  said  systems  or  for  an  interactive  cooper- 

10  ation  and  coordination  between  subsystems.  The  com- 
munication  for  cooperation,  etc,  between  subsystems  is 
handled  through  a  communication  channel  986.  The 
corresponding  communication  man-machine  is  handled 
in  a  similar  way. 

is  From  FIG.  20a..e  further  possibilities  for  a  flexible 
and  modular  structure  are  apparent.  A  first  part  of  said 
figures,  a...c,  shows  master  system  modules  that  have 
been  previously  shown.  When  functions  of  said  subsys- 
tems  are  integrated  in  a  switching  system  an  integration 

20  to  networks  is  formed,  see  FIG.  20d.  FIG.  20e  shows 
how  systems  of  different  type  will  cooperate  with  eatch 
other,  for  instance  at  a  CTP,  through  associated  LFU 
units.  One  case  is  an  example  of  a  frequency  duplex 
system  interacting  with  a  time  duplex  system. 

25  FIG.  21  shows  an  example  of  a  system  where  sev- 
eral  CS  units  interact  by  transferring  information  be- 
tween  subsystems.  Several  SCS  units  handle  traffic 
with  each  other.  A  few  of  said  SCS  units  are  terminated 
to  an  external  network.  A  system  implementation  for 

30  fixed  traffic  can  be  based  on  the  configuration  shown 
below.  Below  a  more  detailed  description  of  a  system 
provded  with  a  frequency  band  that  one  or  several  sub- 
systems  utilize,  i.e.  time  duplex,  is  shown.  A  robust  mod- 
ulation  is  supplied,  said  modulation  having  a  high  de- 

35  gree  of  resistance  to  interference,  for  instance  QPSK, 
with  an  efficient  detecting  and  synchronizing,  for  in- 
stance  differential  detecting  providing  an  economic  and 
robust  solution.  As  an  alternative  other  signal  process- 
ing  methods  could  be  applied.  The  interfaces  for  applied 

40  digital  flows  to/from  CS  units  are  for  instance  multi- 
plexed  or  asynchronuously  multiplexed  in  a  convention- 
al  way,  ATD,  "framed  or  frameless",  or  in  any  other  digital 
form  with  varying  rate  that  is  synchronuous  or  asynchro- 
nuous  and  also  unmultiplexed.  The  customer  interfaces 

45  will  vary  according  to  demands  and  can  for  instance 
have  the  same  rate  as  a  CS  or  a  lower  rate,  and  can  for 
instance  both  on  a  CS  and  a  PS  be  1  ,544  or  2,048  Mbit/ 
s.  The  radio  channel  of  each  subsystem  has  a  certain 
digital  transmission  capacity.  Said  capacity  can  be 

so  shared  by  geographically  spread  out  users  for  transfer- 
ring  traffic  in  both  directions.  In  a  case  with  an  integrated 
switching  system  said  subsystem  interface  function  950 
is  considered  to  be  integrated  in  the  present  switching 
system.  The  blocks  shown  therefor  constitute  functional 

55  blocks  that  are  integrated  in  a  suitable  physical  shape 
and  not  necessarily  in  separate  physical  units.  The 
frame  is  divided  into  time  gaps.  Said  time  gaps  are  made 
of  equal  size  and  represent  for  instance  a  certain  user 
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capacity  8,16,32,56,64  kbit/s,  80  kbit/s, 
128,144,156,160,192,284,  etc.  That  is  to  have  a  certain 
capacity  for  each  transferred  package  in  each  subsys- 
tem  hormonizing  with  conventional  transmission  stand- 
ards.  This  will  make  an  interaction  with  other  networks 
more  easy.  A  specific  factor  for  time  duplex  is  that  the 
information  to  be  transferred  is  buffered  on  both  sides 
before  being  transmitted.  When  the  data  after  some  time 
has  been  buffered  it  is  transmitted  in  any  direction  and 
during  any  time  period.  The  method  is  repeated  contin- 
uously.  Said  control  unit  981  for  said  radio  and  antenna 
unit,  etc,  of  said  CS  unit  will  handle  any  associated  direct 
control.  Besides  direction  and  time  said  antenna  system 
can  also  include  a  function  for  varying  the  polarity  or  any 
other  diversity  measure.  A  corresponding  control  is 
made  at  the  peripheral  station.  Said  control  unit  of  each 
of  the  PS  units  are  in  correspondance  with  the  CS  units, 
but  there  is  no  need  for  a  dynamic  redirection  between 
different  time  gap  intervals.  Some  functions,  such  as 
change  of  polarization,  etc,  for  fixed  directed  systems 
will  improve  the  total  capacity  and  are  implemented 
when  required.  The  frequency,  the  code,  new  fixed  di- 
rections  to  another  central,  etc,  are  included  where  it  is 
applicable.  When  PS  units  are  used  in  mobile  applica- 
tions  requiring  for  instance  directed  antennas  towards 
associated  CS  units  such  functions  are  added.  That  is 
the  shown  function  modules  are  structured  in  accord- 
ance  with  the  actual  demand  in  a  suitable  shape.  It  is 
clear  that  also  hardware  units  of  the  PS  units  and  func- 
tions  also  for  CS  units  may  vary  when  included  To  illus- 
trate  an  embodiment  a  system  is  described  below,  said 
system  having  a  radio  channel  capacity  in  time  duplex 
of  approximately  45  Mbit/s  and  one  frequency  band.  The 
time  gap  for  each  subsystem  is  for  instance  approxi- 
mately  2  ms.  For  each  transmitting  time  period  and  re- 
ceiving  time  period,  respectively,  the  time  period  of  a 
time  gap  corresponds  to  approximately  1  60  Kbit/s  at  ap- 
proximately  300  time  gaps,  each  of  which  having  an  ex- 
tension  of  6  ms.  That  is  approximately  300  time  gaps  of 
each  system  can  be  applied  in  each  direction,  if  the  ca- 
pacity  is  chosen  to  be  of  the  same  size  in  said  both  di- 
rections.  By  for  instance  a  time  gap  on  SCSF,  PSSF  of 
0,5  ms  the  time  period  of  each  time  gap  is  decreased  to 
3  microseconds  and  the  capacity  thereof  to  approxi- 
mately  80  Kbit/s.  If  coding  is  applied  on  the  information 
or  on  the  control  information  the  capacity  for  a  traffic  is 
lowered.  Said  approximately  300  time  gaps  are  used  for 
customer  information  and  for  control  data.  Basically  all 
or  most  of  said  time  gaps  are  used  when  a  favourable 
dynamic  and  adaptive  correction  possibility  is  generated 
at  interferences,  collision  risks  with  other  subsystems, 
etc.  An  advantage  with  time  duplex  as  described  above 
compared  to  frequency  duplex  is  that  in  a  traffic  dynamic 
situation  it  is  possible  to  have  a  flexible  utilization  of  idle 
period  for  another  traffic.  In  a  normal  conversation  one 
person  is  normally  silent  while  the  other  one  talks.  It  will 
be  possible  to  have  an  economic  implementation  of  a 
PS,  etc.  In  mobile  systems  a  flexible  "handover"  can  be 

created  between  subsystems  without  any  necessity  of 
changing  frequency  when  switching  between  subsys- 
tems.  ATM,  Asynchronuous  Transfer  Mode,  having  de- 
fined  lengths  of  information  packages  and  control  sig- 

5  nailing,  etc,  is  implemented  for  a  time  and  space  control 
system  when  required,  for  instance  for  the  transfer  of 
transparent  flows  as  previously  mentioned.  A  split  up  uti- 
lization  of  a  channel  capacity  up  to  maximum  capacity 
is  flexible  when  modular  structure  of  frame  structures 

10  are  applied  in  the  radio  system.  If  each  time  gap  on  said 
radio  channel  corresponds  to  a  certain  capacity,  for  in- 
stance  64  Kbit/s,  and  said  capacity  is  substantially  lower 
than  the  total  radio  channel  capacity  modular  dynamic 
speed  rates  can  be  implemented  to  function  to  and  from 

is  different  applications  for  different  customers  of  the  sys- 
tem.  For  instance  modular  subrates  can  be  created  from 
the  64  Kbit/s  as  defined  in  the  example  as  a  multiple  of 
the  rate  of  the  time  gap.  For  instance  32  Kbit/s  can  be 
obtained  by  transmitting  only  every  second  time.  A  dis- 

20  advantage  with  such  an  embodiment  is  a  higher  delay. 
Such  a  principle  can  be  utilized  to  create  a  slow  polling 
of  several  PS  units,  for  instance  in  a  case  where  many 
stations  are  connected  in  a  network  without  any  require- 
ment  of  higher  capacity,  redundancy,  etc,  or  when  cus- 

25  tomers  not  using  the  associated  PS  not  should  load  the 
system.  To  keep  low  the  delay  of  transmission  flows 
through  the  systems  for  instance  frequency  duplex  can 
be  applied  instead  of  time  duplex.  Thanks  to  a  flexible 
modular  structure  in  said  networks  information  that  is 

30  applied  to  the  system  can  be  transmitted  to  said  high 
frequency  unit  HFU  can  be  supplied  in  a  flexible  way 
with  control  and  time  information  if  it  is  desirable  to  sep- 
arate  said  high  frequency  unit  and  said  low  frequency 
unit.  For  ATM  type  signals  such  control  information  can 

35  be  applied  in  any  desired  cells  of  the  bit  flow.  In  a  cor- 
responding  way  there  could  be  a  similar  adaption  be- 
tween  HFU  and  LFU  when  utilizing  other  types  of  trans- 
mission  through  other  types  of  multiplexed  signals. 
Thus,  at  said  HFU  parts  of  the  transmission  flow  are  uti- 

40  lized  for  for  instance  timing  and  controlling  said  high  fre- 
quency  unit  such  that  there  is  a  control  of  time  and  di- 
rection,  optionally  the  energy,  polarization,  frequency, 
etc,  at  said  HFU.  Thus,  said  HFU  unit  can  be  arranged 
as  a  controlled  remote  unit  without  any  demands  of  con- 

45  trol  function.  Primarilly  selections  of  time,  directions,  etc, 
are  made  at  said  LFU.  While  several  LFU  units  can  ter- 
minate  at  the  same  location  a  system  control  that  is 
more  superior  can  be  provided  at  that  location  without 
the  necessity  of  transporting  control  information  be- 

so  tween  different  control  units  of  different  spread  out  HFU 
units.  Systems  can  be  provided  with  a  controlled  or  an 
automatic  search  for  PS  units  from  each  CS.  When  an 
automatic  station  identification  process  is  to  be  applied 
a  PS,  for  instance  being  moved  from  one  region  to  an- 

55  other,  should  be  identified  at  the  new  location.  This  could 
be  done  for  instance  when  power  is  supplied  or  by  re- 
ception  of  an  identification  signal  from  any  or  from  a  cho- 
sen  CS,  or  when  being  started  in  any  other  way.  When 
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an  identification  process  is  finished  the  PS  unit  identified  CI 
is  defined  as  to  direction  and  distance,  and  afterwards 
said  PS  unit  can  handle  traffic  in  the  system.  Sensing  of  1  . 
existance  of  new  stations  is  done  by  transmitting  re- 
quests  in  different  directions  and  then  wait  for  a  reply,  s 
and  also  transmit  any  required  basic  data  and  succes- 
sively  traffic  data  allocation,  etc,  from  a  PS  to  a  CS. 
When  a  PS  is  provided  with  an  automatic  identification, 
logging  in,  and  where  several  subsystems  in  a  geo- 
graphic  area  operate  at  the  same  frequency  band  basi-  10 
cally  communication  can  be  established  over  an  unlim- 
ited  geographic  area,  should  there  be  provided  a  net- 
work  with  several  CS  units. 

If  an  automatic  sensing  logging  in  is  not  applied  a 
manual  initiation,  for  instance  handled  by  an  operator,  15 
can  be  provided  in  alternative  covering  areas.  A  PS 
which  is  arranged  for  communication  at  different  fre- 
quency  bands  can  communicate  with  systems  operating 
at  different  frequency  bands  by  chosing  for  instance  a 
new  local  oscillator  frequency,  etc.  High  frequency  parts  20 
from  each  CS  are  disposed  on  an  appropriate  location, 
for  instance  in  a  tower,  on  roofs,  in  a  satellite,  etc.  In 
such  cases  where  two  or  more  CS  units  are  provided  to 
cover  basically  the  same  geographic  area  each  of  the 
high  frequency  parts  can  be  disposed  comparatively  25 
close  together  without  any  deterioration  of  the  system 
properties.  This  is  possible  because  they  are  coordinat- 
ed,  when  required,  to  delimit  the  interference  between 
each  other  by  not  choosing  directions  generating  inter- 
ference  during  the  same  time  period.  Said  high  frequen-  30 
cy  part  and  said  low  frequency  part  are  separated  phys- 
ically  when  required  by  a  fibre  link,  a  micro  wave  link, 
satellite,  light  wave  link,  coax  cable,  etc.  Field  termina- 
tion  can  for  instance  be  done  through  multiplex  units,  a 
digital  cross  connect,  DCC,  etc.  At  a  common  utilization  35 
of  for  instance  one  and  the  same  terminating  point  CTP 
by  different  subsystems  there  is  an  efficient  coordination 
of  time  differences  between  frames  in  different  subsys-  2. 
terns,  a  switching  of  traffic,  calculations  of  interferences, 
etc.  Besides  what  is  shown  in  the  implementation  em-  40 
bodiments  the  method  basically  can  be  integrated  into 
or  cooperate  with  networks  with  existing  systems  of 
such  types  as  TDMA,  FDMA,  Spread  Spectrum,  or  com-  3. 
binations  of  said  types  for  narrow  band  or  wide  band 
mobile  communications  networks,  such  as  for  instance  45 
PCN,  GSM,  DECT  or  similar  systems  in  Europe,  USA 
and  Japan.  When  for  instance  implementing  the  present 
method  for  GSM  a  so  called  Base  Transiever  Station,  4. 
BTS  is  provided  with  an  antenna  system  that  can  be  co- 
ordinated  as  to  direction  and  time.  The  control  function  so 
981  of  said  HFU  units  are  to  different  levels  adapted  of 
independant  switchings  or  functions  allowed  by  said  5. 
control  function  980  of  the  subsystem.  As  an  alternative 
the  control  function  981  is  coordinated  by  common  con- 
trol  functions,  1009,  1009'  in  several  subsystems.  55 

6. 

Method  for  use  in  a  wide  area  radio  communica- 
tions  system,  said  system  comprising  at  least  two 
central  stations  (1  0)  receiving  and  transmitting  user 
information  and/or  control  information  as  digital  sig- 
nals,  each  of  said  central  stations  (10)  being  asso- 
ciated  with  at  least  one  peripheral  station  (11)  and 
covering  a  service  area  which  at  least  in  part  is  com- 
mon  to  said  two  central  stations  (10),  said  central 
stations  (10)  and  said  peripheral  stations  (11)  com- 
prising  transmission  timing  means, 
characterised 

by  operating  said  stations  (1  0;  1  1  )  to  transmit 
and  receive  said  digital  signals  by  utilizing  radio 
signals  on  overlapping  frequency  bands, 
by  connecting  operatively  at  least  one  periph- 
eral  station  (11)  to  at  least  two  central  stations 
(10), 
by  receiving  and  transmitting  in  a  lowfrequency 
unit  (991)  of  a  central  station  (10)  digital  sig- 
nals, 
by  transferring  said  digital  signals  between  said 
low  frequency  unit  (991)  and  a  high  frequency 
unit  (992)  of  said  central  station  (10),  said  high 
frequency  unit  (992)  transmitting  and  receiving 
said  radio  signals  to  and  from  associated  cen- 
tral  and  peripheral  stations  (10,11), 
by  redirecting  digital  signals  received  by  said 
lowfrequency  unit  (991  )  of  a  first  central  station 
(1  0)  to  the  low  frequency  unit  (991  )  of  a  second 
central  station  (1  0)  to  by-pass  the  high  frequen- 
cy  unit  (992)  of  said  first  central  station  (10)  and 
to  accomplish  transmission  redundancy  in  said 
common  part  of  said  service  area. 

Method  according  to  claim  1  ,  characterised 
by  arranging  at  least  said  two  central  stations 

(10)  at  a  common  physical  site  to  cover  common 
parts  of  a  service  area. 

Method  according  to  claim  1  or  claim  2,  character- 
ised 

by  operating  said  two  central  stations  (10)  at 
a  common  frequency. 

Method  according  to  claim  1  ,  characterised 
by  operating  said  stations  (1  0;  1  1  )  in  TDMA 

frame  structures. 

Method  according  to  claim  1  ,  characterised 
by  operating  said  stations  (1  0;  1  1  )  in  a  CDMA 

system. 

Method  according  to  claim  1  ,  characterised 
by  operating  said  stations  (1  0;  1  1  )  in  a  FDMA 

system. 
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7.  Method  according  to  claim  1  ,  characterised 
by  operating  said  stations  (1  0;  1  1  )  in  a  com- 

bined  TDMA  and  FDMA  system. 

8.  Method  according  to  claim  1  ,  characterised  s 
by  operating  said  stations  (1  0;  1  1  )  in  a  com- 

bined  TDMA  and  CDMA  system. 

9.  Method  according  to  any  of  claim  1-8,  character- 
ised  10 

by  optimizing  transmission  quality  by  select- 
ing  alternative  antenna  polarizations. 

10.  Method  according  to  any  of  claim  1-9,  character- 
ised  is 

by  generating  syncronization  timing  data  in  said 
central  station  and 
by  transmitting  said  syncronization  timing  data 
from  said  central  station  (10)  to  the  peripheral  20 
stations  (11)  associated  thereto. 

11.  Method  according  to  any  of  claim  1-10,  character- 
ised 

by  signal  processing  incoming  data  in  said  25 
stations  (10;  11),  so  as  to  decrease  interference  and 
signal  deterioration. 

12.  Wide  area  radio  communications  system  compris- 
ing  at  least  at  least  two  central  stations  (30)  receiv-  30 
ing  and  transmitting  user  information  and/or  control 
information  as  digital  signals,  each  of  said  central 
stations  (10)  being  associated  with  at  least  one  pe- 
ripheral  station  (11)  and  covering  a  service  area 
which  at  least  in  part  is  common  to  said  two  central  35 
stations  (10),  said  central  stations  (1  0)  and  said  pe- 
ripheral  stations  (11)  comprising  transmission  tim- 
ing  means,  characterised  in 

that  said  stations  (1  0;  1  1  )  are  provided  with  ra-  40 
dio  transmission  means  operating  to  transmit 
and  receive  radio  signals  on  overlapping  fre- 
quency  bands, 
that  at  least  one  peripheral  station  (11)  is  oper- 
atively  connected  to  at  least  two  central  sta-  45 
tions  (10), 
that  said  central  stations  (10)  comprise  a  high 
frequency  unit  (922)  and  a  low  frequency  unit 
(991)  that  are  operatively  connected  to  each 
other  for  transmission  of  digital  signals,  said  so 
high  frequency  unit  (992)  comprising  said  radio 
transmission  means  and  means  for  directing  in 
space  said  radio  transmission  to  specific  pe- 
ripheral  stations  (11),  and 
that  the  low  frequency  unit  (991  )  of  a  first  cen-  55 
tral  station  (10)  comprises  control  means  for 
providing  redirection  of  digital  signals  to  the  low 
frequency  unit  (991  )  of  a  second  central  station 

(1  0)  to  by-pass  the  high  frequency  unit  (992)  of 
said  first  central  station  (10)  and  to  accomplish 
transmission  redundancy  in  said  common  part 
of  said  service  area. 

13.  System  according  to  claim  12, 
characterised  in 

that  at  least  one  peripheral  station  is  a  mobile 
station. 

14.  System  according  to  claim  12,  characterised  in 
that  at  least  one  peripheral  station  is  provided  with 
an  omnidirectional  antenna. 

15.  System  according  to  claim  12,  characterised  in 
that  at  least  one  peripheral  station  is  provided  with 
a  directed  antenna. 

16.  System  according  to  claim  12,  characterised  in 

that  at  least  two  central  stations  are  arranged 
in  one  service  area  to  cover  a  common  set  of 
peripheral  stations,  so  as  to  provide  redundan- 
cy  in  said  service  area,  and 
that  said  central  stations  are  operatively  con- 
nected,  so  as  to  separate  in  time  the  transmis- 
sion  from  different  central  stations  to  each  of 
said  peripheral  stations. 

17.  System  according  to  claim  12,  characterised  in 

that  at  least  two  central  stations  are  arranged 
in  one  service  area  to  cover  a  common  set  of 
peripheral  stations,  so  as  to  increase  capacity 
in  said  service  area,  and 
that  said  central  stations  are  operatively  con- 
nected,  so  as  to  separate  in  time  the  transmis- 
sion  from  different  central  stations  to  each  of 
said  peripheral  stations. 

18.  System  according  to  claim  12,  characterised  in 
that  said  high  frequency  unit  (992)  of  a  central  sta- 
tion  is  arranged  in  a  fixed  location. 

19.  System  according  to  claim  12,  characterised  in 
that  at  least  said  high  frequency  unit  (992)  of  a  cen- 
tral  station  is  arranged  in  a  satellite. 

20.  System  according  to  claim  12,  characterised  in 
that  spread  spectrum  modulation  is  implemented 
therein. 

21.  System  according  to  claim  20,  characterised  in 
that  CDMA  is  used  in  combination  with  spread 
sprectrum  modulation. 

22.  System  according  to  claim  20,  characterised  in 
that  frequency  hopping  is  used  in  combination  with 
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spread  sprectrum  modulation. 

23.  System  according  to  claim  12,  characterised  in 
that  the  system  is  operating  in  TDMA. 

24.  System  according  to  claim  12,  characterised  in 
that  the  system  is  operating  in  a  combination  of  TD- 
MA  and  CDMA. 

25.  System  according  to  claim  12,  characterised  in 
that  the  system  is  operating  in  on  a  time  division 
duplex  basis. 

26.  System  according  to  claim  12,  characterised  in 
that  the  system  is  operating  in  on  a  frequency  divi- 
sion  duplex  basis. 

27.  System  according  to  claim  12,  characterised  in 
that  low  frequency  units  (991  )  of  at  least  two  central 
stations  are  integrated  in  an  external  switching  sys- 
tem  (1001). 

28.  System  according  to  claim  12,  characterised  in 
that  it  is  integrated  in  a  GSM  system. 

29.  System  according  to  claim  12,  characterised  in 
that  it  is  integrated  in  a  PCN  system. 

30.  System  according  to  claim  12,  characterised  in 
that  it  is  integrated  in  a  DECT  system. 

Patentanspriiche 

1  .  Verfahren  zur  Verwendung  in  einem  Fern-Funkver- 
kehrssystem,  wobei  das  System  mindestens  zwei 
zentrale  Stationen  (10)  aufweist,  die  Benutzerinfor- 
mationen  und/oder  Steuerinformationen  als  digitale 
Signale  empfangen  und  ubertragen,  wobei  jede  der 
zentralen  Stationen  (10)  zu  mindestens  einer  Peri- 
pheriestation  (11)  gehort  und  einen  Versorgungsbe- 
reich  abdeckt,  der  zumindest  teilweise  den  beiden 
zentralen  Stationen  (10)  gemeinsam  ist,  wobei  die 
zentralen  Stationen  (10)  und  die  Peripheriestatio- 
nen  (11)  eine  Zeitsteuerungsvorrichtung  fur  eine 
Ubertragung  aufweisen,  dadurch  gekennzeichnet, 

dal3  die  Stationen  (10;  11)sobetrieben  werden, 
dal3  sie  die  digitalen  Signale  durch  Nutzung  von 
Funksignalen  auf  uberlappenden  Frequenz- 
bandern  ubertragen  und  empfangen, 

dal3  mindestens  eine  Peripheriestation  (11)  mit 
mindestens  zwei  zentralen  Stationen  (10)  wirk- 
sam  verbunden  wird, 

dal3  in  einer  Niederfrequenzeinheit  (991)  einer 
zentralen  Station  (10)  digitale  Signale  empfan- 

gen  und  ubertragen  werden, 

dal3  die  digitalen  Signale  zwischen  der  Nieder- 
frequenzeinheit  (991  )  und  einer  Hochfrequenz- 

5  einheit  (992)  der  zentralen  Station  (10)  ubertra- 
gen  werden,  wobei  die  Hochfrequenzeinheit 
(992)  die  Funksignale  auf  zugehorige  zentrale 
und  Peripheriestationen  (10;  11)  ubertragt  und 
von  diesen  empfangt, 

10 
dal3  digitale  Signale,  die  durch  die  Niederfre- 
quenzeinheit  (991)  einer  ersten  zentralen  Sta- 
tion  (10)  empfangen  werden,  zur  Niederfre- 
quenzeinheit  (991  )  einer  zweiten  zentralen  Sta- 

15  tion  (10)  umgeleitet  werden,  urn  die  Hochfre- 
quenzeinheit  (992)  der  ersten  zentralen  Station 
(1  0)  zu  umgehen  und  eine  Ubertragungsredun- 
danz  im  gemeinsamen  Teil  des  Versorgungs- 
bereichs  zu  erreichen. 

20 
2.  Verfahren  nach  Anspruch  1  ,  dadurch  gekennzeich- 

net,  dal3  zumindest  die  beiden  zentralen  Stationen 
(1  0)  an  einer  gemeinsamen  Stelle  angeordnet  wer- 
den,  urn  gemeinsame  Teile  eines  Versorgungsbe- 

25  reichs  abzudecken. 

3.  Verfahren  nach  Anspruch  1  oder  Anspruch  2,  da- 
durch  gekennzeichnet,  dal3  die  beiden  zentralen 
Stationen  (10)  auf  einer  gemeinsamen  Frequenz 

30  betrieben  werden. 

4.  Verfahren  nach  Anspruch  1  ,  dadurch  gekennzeich- 
net,  dal3  die  Stationen  (10;  11)  in  TDMA-Rahmen- 
strukturen  betrieben  werden. 

35 
5.  Verfahren  nach  Anspruch  1  ,  dadurch  gekennzeich- 

net,  dal3  die  Stationen  (10;  1  1  )  in  einem  CDMA-Sy- 
stem  betrieben  werden. 

40  6.  Verfahren  nach  Anspruch  1  ,  dadurch  gekennzeich- 
net,  dal3  die  Stationen  (10;  11)  in  einem  FDMA-Sy- 
stem  betrieben  werden. 

7.  Verfahren  nach  Anspruch  1  ,  dadurch  gekennzeich- 
45  net,  dal3  die  Stationen  (10;  11)  in  einem  kombinier- 

ten  TDMA-  und  FDMA-System  betrieben  werden. 

8.  Verfahren  nach  Anspruch  1  ,  dadurch  gekennzeich- 
net,  dal3  die  Stationen  (10;  11)  in  einem  kombinier- 

50  ten  TDMA-  und  CDMA-System  betrieben  werden. 

9.  Verfahren  nach  einem  der  Anspruche  1  -  8,  dadurch 
gekennzeichnet,  dal3  eine  Ubertragungsqualitat 
durch  Auswahl  alternativer  Antennenpolarisierun- 

55  gen  optimiert  wird. 

10.  Verfahren  nach  einem  der  Anspruche  1  -9,  dadurch 
gekennzeichnet,  da!3  in  der  zentralen  Station  Zeit- 
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steuerungsdaten  fur  eine  Synchronisierung  erzeugt 
werden,  und 

da(3  die  Zeitsteuerungsdaten  fur  eine  Syn- 
chronisierung  von  der  zentralen  Station  (1  0)  auf  die 
zu  dieser  gehorenden  Peripheriestationen  (11)  s 
ubertragen  werden. 

11.  Verfahren  nach  einem  der  Anspruche  1-10,  ge- 
kennzeichnet  durch  eine  Signalverarbeitung  von 
ankommenden  Daten  in  den  Stationen  (10;  11),  urn  10 
Interferenz  und  eine  Signalverschlechterung  zu 
verringern. 

12.  Fern-Funkverkehrssystem,  das  mindestens  zwei 
zentrale  Stationen  (10)  aufweist,  die  Benutzerinfor-  15 
mationen  und/oder  Steuerinformationen  als  digitale 
Signale  empfangen  und  ubertragen,  wobei  jede  der 
zentralen  Stationen  (10)  zu  mindestens  einer  Peri- 
pheriestation  (11)  gehort  und  einen  Versorgungsbe- 
reich  abdeckt,  der  zumindest  teilweise  den  beiden  20 
zentralen  Stationen  (10)  gemeinsam  ist,  wobei  die 
zentralen  Stationen  (10)  und  die  Peripheriestatio- 
nen  (11)  eine  Zeitsteuerungsvorrichtung  fur  eine 
Ubertragung  aufweisen,  dadurch  gekennzeichnet, 

25 
dal3  die  Stationen  (10;  11)  mit  einer  Funkuber- 
tragungsvorrichtung  versehen  sind,  die  so  ar- 
beitet,  dal3  sie  Funksignale  auf  uberlappenden 
Frequenzbandern  ubertragt  und  empfangt, 

30 
dal3  mindestens  eine  Peripheriestation  (11)  mit 
mindestens  zwei  zentralen  Stationen  (10)  wirk- 
sam  verbunden  ist, 

13.  System  nach  Anspruch  12,  dadurch  gekennzeich-  55 
net,  dal3  mindestens  eine  Peripheriesation  eine  mo- 
bile  Station  ist. 

14.  System  nach  Anspruch  12,  dadurch  gekennzeich- 
net,  dal3  mindestens  eine  Peripheriesation  mit  einer 
Rundstrahlantenne  versehen  ist. 

15.  System  nach  Anspruch  12,  dadurch  gekennzeich- 
net,  dal3  mindestens  eine  Peripheriesation  mit  einer 
Richtantenne  versehen  ist. 

16.  System  nach  Anspruch  12,  dadurch  gekennzeich- 
net,  dal3  mindestens  zwei  zentrale  Stationen  in  ei- 
nem  Versorgungsbereich  angeordnet  sind,  urn  eine 
gemeinsame  Anlage  von  Peripheriestationen  abzu- 
decken,  urn  in  dem  Versorungungsbereich  eine 
Redundanz  zu  schaffen,  und 

dal3  die  zentralen  Stationen  wirksam  verbun- 
den  sind,  urn  die  Ubertragung  von  unterschiedli- 
chen  zentralen  Stationen  auf  jede  der  Peripherie- 
stationen  zeitlich  zu  trennen. 

17.  System  nach  Anspruch  12,  dadurch  gekennzeich- 
net,  dal3  mindestens  zwei  zentrale  Stationen  in  ei- 
nem  Versorgungsbereich  angeordnet  sind,  urn  eine 
gemeinsame  Anlage  von  Peripheriestationen  abzu- 
decken,  urn  in  dem  Versorungungsbereich  eine  Ka- 
pazitat  zu  erhohen,  und 

dal3  die  zentralen  Stationen  wirksam  verbun- 
den  sind,  urn  die  Ubertragung  von  unterschiedli- 
chen  zentralen  Stationen  auf  jede  der  Peripherie- 
stationen  zeitlich  zu  trennen. 

18.  System  nach  Anspruch  12,  dadurch  gekennzeich- 
net,  dal3  die  Hochfrequenzeinheit  (992)  einer  zen- 
tralen  Station  an  einer  festen  Stelle  angeordnet  ist. 

19.  System  nach  Anspruch  12,  dadurch  gekennzeich- 
net,  dal3  zumindest  die  Hochfrequenzeinheit  (992) 
einer  zentralen  Station  in  einem  Satelliten  angeord- 
net  ist. 

20.  System  nach  Anspruch  12,  dadurch  gekennzeich- 
net,  dal3  darin  eine  Spread-Spectrum-Modulation 
ausgefuhrt  wird. 

21.  System  nach  Anspruch  20,  dadurch  gekennzeich- 
net,  dal3  in  Kombination  mit  einer  Spread-Spec- 
trum-Modulation  CDMA  verwendet  wird. 

22.  System  nach  Anspruch  20,  dadurch  gekennzeich- 
net,  dal3  in  Kombination  mit  einer  Spread-Spec- 
trum-Modulation  Frequenzspringen  verwendet 
wird. 

23.  System  nach  Anspruch  12,  dadurch  gekennzeich- 
net,  dal3  das  System  im  TDMA  arbeitet. 

24.  System  nach  Anspruch  12,  dadurch  gekennzeich- 
net,  dal3  das  System  in  einer  Kombination  aus  TD- 
MA  und  CDMA  arbeitet. 

dal3  die  zentralen  Stationen  (10)  eine  Hochfre-  35 
quenzeinheit  (992)  und  eine  Niederfrequenz- 
einheit  (991)  aufweisen,  die  fur  eine  Ubertra- 
gung  von  digitalen  Signalen  wirksam  miteinan- 
der  verbunden  sind,  wobei  die  Hochfrequenz- 
einheit  (992)  die  Funkubertragungsvorrichtung  40 
und  eine  Vorrichtung  zur  raumlichen  Ausrich- 
tung  der  Funkubertragung  auf  bestimmte  Peri- 
pheriestationen  (11)  aufweist,  und 

dal3  die  Niederfrequenzeinheit  (991)  einer  er-  45 
sten  zentralen  Station  (10)  eine  Steuervorrich- 
tung  aufweist,  urn  eine  Umleitung  digitaler  Si- 
gnale  zur  Niederfrequenzeinheit  (991)  einer 
zweiten  zentralen  Station  (10)  zu  schaffen,  urn 
die  Hochfrequenzeinheit  (992)  der  ersten  zen-  so 
tralen  Station  (10)  zu  umgehen  und  eine  Uber- 
tragungsredundanz  im  gemeinsamen  Teil  des 
Versorgungsbereichs  zu  erreichen. 
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25.  System  nach  Anspruch  12,  dadurch  gekennzeich- 
net,  da(3  das  System  auf  einer  Zeitduplexbasis  ar- 
beitet. 

26.  System  nach  Anspruch  12,  dadurch  gekennzeich- 
net,  da(3  das  System  auf  einer  Frequenzduplexba- 
sis  arbeitet. 

miere  station  centrale  (10)  a  I'unite  basse  fre- 
quence  (991)  d'une  deuxieme  station  centrale 
(10)  pour  contourner  I'unite  haute  frequence 
(992)  de  ladite  premiere  station  centrale  (1  0)  et 

5  pour  realiser  la  redondance  de  transmission 
dans  ladite  partie  commune  de  ladite  zone  de 
service. 

27.  System  nach  Anspruch  12,  dadurch  gekennzeich-  2. 
net,  dal3  die  Niederfrequenzeinheiten  (991)  von  10 
mindestens  zwei  zentralen  Stationen  in  ein  exter- 
nes  Schaltsystem  (1001)  integriert  sind. 

28.  System  nach  Anspruch  12,  dadurch  gekennzeich- 
net,  dal3  es  in  ein  GSM-System  integriert  ist.  15 

3. 
29.  System  nach  Anspruch  12,  dadurch  gekennzeich- 

net,  dal3  es  in  ein  PCN-System  integriert  ist. 

30.  System  nach  Anspruch  12,  dadurch  gekennzeich-  20 
net,  da!3  es  in  ein  DECT-System  integriert  ist.  4. 

Revendications 
25 

1.  Procede  destine  a  etre  utilise  dans  un  systeme  de  5. 
communications  radio  longue  portee,  ledit  systeme 
comportant  au  moins  deux  stations  centrales  (10) 
recevant  et  emettant  des  informations  d'utilisateur 
et/ou  des  informations  de  commande  sous  forme  30 
de  signaux  numeriques,  chacune  desdites  stations  6. 
centrales  (10)  etant  associee  a  au  moins  une  sta- 
tion  peripherique  (11)  et  couvrant  une  zone  de  ser- 
vice  qui  est  au  moins  en  partie  commune  auxdites 
deux  stations  centrales  (10),  lesdites  stations  cen-  35 
trales  (10)  et  lesdites  stations  peripheriques  (11) 
comprenant  un  moyen  de  synchronisation  d'emis-  7. 
sion,  caracterise 

par  lefonctionnement  desdites  stations  (1  0;  1  1  )  40 
pour  emettre  et  recevoir  lesdits  signaux  nume- 
riques  en  utilisant  des  signaux  radios  sur  des 
bandes  de  frequence  se  chevauchant,  8. 
par  la  connexion  en  fonctionnement  d'au  moins 
une  station  peripherique  (11)  avec  au  moins  45 
deux  stations  centrales  (10), 
par  la  reception  et  remission  de  signaux  nume- 
riques  dans  une  unite  basse  frequence  (991)  9. 
d'une  station  centrale  (10), 
par  le  transfert  desdits  signaux  numeriques  en-  so 
tre  ladite  unite  basse  frequence  (991)  et  une 
unite  haute  frequence  (992)  de  ladite  station 
centrale  (10),  ladite  unite  haute  frequence 
(992)  emettant  et  recevant  lesdits  signaux  radio  1  0 
vers  et  depuis  les  stations  centrales  et  periphe-  55 
riques  associees  (10,11), 
par  le  renvoi  des  signaux  numeriques  recus  par 
ladite  unite  basse  frequence  (991)  d'une  pre- 

Procede  conformement  a  la  revendication  1  ,  carac- 
terise 

par  la  mise  en  place  desdites  au  moins  deux 
stations  centrales  (1  0)  au  niveau  d'un  site  physique 
commun  pour  couvrir  les  parties  communes  d'une 
zone  de  service. 

Procede  conformement  a  la  revendication  1  ou  la 
revendication  2,  caracterise 

par  le  fonctionnement  desdites  deux  stations 
centrales  (10)  a  une  frequence  commune. 

Procede  conformement  a  la  revendication  1  ,  carac- 
terise 

par  le  fonctionnement  desdites  stations  (10; 
11)  dans  des  structures  de  trame  AMRT. 

Procede  conformement  a  la  revendication  1  ,  carac- 
terise 

par  le  fonctionnement  desdites  stations  (10; 
11)  dans  un  systeme  AMDC. 

Procede  conformement  a  la  revendication  1  ,  carac- 
terise 

par  le  fonctionnement  desdites  stations  (10; 
11)  dans  un  systeme  AMDF  avec  multiplexage  en 
frequence. 

Procede  conformement  a  la  revendication  1  ,  carac- 
terise 

par  le  fonctionnement  desdites  stations  (10; 
11)  dans  un  systeme  AMRT  et  AMDF  avec  multi- 
plexage  en  frequence  combine. 

Procede  conformement  a  la  revendication  1  ,  carac- 
terise 

par  le  fonctionnement  desdites  stations  (10; 
11)  dans  un  systeme  AMRT  et  AMDC  combine. 

Procede  conformement  a  I'une  quelconque  des  re- 
vendications  1  a  8,  caracterise 

par  I'optimisation  de  la  qualite  d'emission  en 
selectionnant  des  polarisations  d'antenne  differen- 
tes. 

Procede  conformement  a  I'une  quelconque  des  re- 
vendications  1  a  9,  caracterise 

par  la  generation  de  donnees  de  synchronisa- 
tion  dans  ladite  station  centrale  et 
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par  remission  desdites  donnees  de  synchroni- 
sation  depuis  ladite  station  centrale  (10)  vers 
les  stations  peripheriques  (11)  qui  lui  sont  as- 
sociees. 

5 
11.  Procede  conformement  a  I'une  quelconque  des  re- 

vendications  1  a  10,  caracterise 
par  le  traitement  des  signaux  des  donnees 

entrantes  dans  lesdites  stations  (10;  11),  de  manie- 
re  a  diminuer  les  interferences  et  la  deterioration  10 
des  signaux. 

12.  Systeme  de  communications  radio  longue  portee 
comportant  au  moins  deux  stations  centrales  (10) 
recevant  et  emettant  des  informations  d'utilisateur  15 
et/ou  des  informations  de  commande  sous  forme 
de  signaux  numeriques,  chacune  desdites  stations 
centrales  (10)  etant  associee  a  au  moins  une  sta- 
tion  peripherique  (11)  et  couvrant  une  zone  de  ser- 
vice  qui  est  au  moins  en  partie  commune  auxdites  20 
deux  stations  centrales  (10),  lesdites  stations  cen- 
trales  (10)  et  lesdites  stations  peripheriques  (11) 
comprenant  un  moyen  de  synchronisation  d'emis- 
sion,  caracterise 

25 
en  ce  que  lesdites  stations  (1  0;  1  1  )  sont  munies 
de  moyens  d'emission  radio  fonctionnant  pour 
emettre  et  recevoir  des  signaux  numeriques 
sur  des  bandes  de  frequence  se  chevauchant, 
en  ce  qu'au  moins  une  station  peripherique  (11  )  30 
est  connectee  en  fonctionnement  avec  au 
moins  deux  stations  centrales  (10), 
en  ce  que  lesdites  stations  centrales  (10)  com- 
prennent  une  unite  haute  frequence  (992)  et 
une  unite  basse  frequence  (991)  qui  sont  con-  35 
nectees  en  fonctionnement  I'une  avec  I'autre 
pour  remission  des  signaux  numeriques,  ladite 
unite  haute  frequence  (992)  comprenant  lesdits 
moyens  d'emission  radio  et  des  moyens  pour 
diriger  dans  I'espace  ladite  emission  radio  vers  40 
des  stations  peripheriques  specifiques  (11),  et 
en  ce  que  ladite  unite  basse  frequence  (991) 
d'une  premiere  station  centrale  (10)  comprend 
des  moyens  de  commande  pour  renvoyer  les 
signaux  numeriques  a  I'unite  basse  frequence  45 
(991  )  d'une  deuxieme  station  centrale  (1  0)  pour 
contourner  I'unite  haute  frequence  (992)  de  la- 
dite  premiere  station  centrale  (10)  et  pour  rea- 
liser  la  redondance  de  transmission  dans  ladite 
partie  commune  de  ladite  zone  de  service.  so 

13.  Systeme  conformement  a  la  revendication  12,  ca- 
racterise 

en  ce  qu'au  moins  une  station  peripherique 
est  une  station  mobile.  55 

14.  Systeme  conformement  a  la  revendication  12,  ca- 
racterise 

en  ce  qu'au  moins  une  station  peripherique 
est  munie  d'une  antenne  omnidirectionnelle. 

15.  Systeme  conformement  a  la  revendication  12,  ca- 
racterise 

en  ce  qu'au  moins  une  station  peripherique 
est  munie  d'une  antenne  dirigee. 

16.  Systeme  conformement  a  la  revendication  12,  ca- 
racterise 

en  ce  qu'au  moins  deux  stations  centrales  sont 
disposees  dans  une  meme  zone  de  service 
pour  couvrir  un  ensemble  commun  de  stations 
peripheriques,  de  maniere  a  realiser  une  re- 
dondance  dans  ladite  zone  de  service,  et 
en  ce  que  lesdites  stations  centrales  sont  con- 
nectees  en  fonctionnement,  de  maniere  a  se- 
parer  dans  le  temps  remission  provenant  de 
stations  centrales  differentes  vers  chacune 
desdites  stations  peripheriques. 

17.  Systeme  conformement  a  la  revendication  12,  ca- 
racterise 

en  ce  qu'au  moins  deux  stations  centrales  sont 
disposees  dans  une  meme  zone  de  service 
pour  couvrir  un  ensemble  commun  de  stations 
peripheriques,  de  maniere  a  augmenter  la  ca- 
pacity  dans  ladite  zone  de  service,  et 
en  ce  que  lesdites  stations  centrales  sont  con- 
nectees  en  fonctionnement,  de  maniere  a  se- 
parer  dans  le  temps  remission  provenant  de 
stations  centrales  differentes  vers  chacune 
desdites  stations  peripheriques. 

18.  Systeme  conformement  a  la  revendication  12,  ca- 
racterise 

en  ce  que  ladite  unite  haute  frequence  (992) 
d'une  station  centrale  est  disposee  a  un  emplace- 
ment  fixe. 

19.  Systeme  conformement  a  la  revendication  12,  ca- 
racterise 

en  ce  qu'au  moins  ladite  unite  haute  frequen- 
ce  (992)  d'une  station  centrale  est  disposee  dans 
un  satellite. 

20.  Systeme  conformement  a  la  revendication  12,  ca- 
racterise 

en  ce  que  la  modulation  par  etalement  du 
spectre  y  est  mise  en  oeuvre. 

21.  Systeme  conformement  a  la  revendication  20,  ca- 
racterise 

en  ce  que  I'AMDC  est  utilise  en  combinaison 
avec  la  modulation  par  etalement  du  spectre. 

25 
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22.  Systeme  conformement  a  la  revendication  20,  ca- 
racterise 

en  ce  que  le  saut  de  frequence  est  utilise  en 
combinaison  avec  la  modulation  par  etalement  du 
spectre.  s 

23.  Systeme  conformement  a  la  revendication  12,  ca- 
racterise 

en  ce  que  le  systeme  fonctionne  en  AMRT. 
10 

24.  Systeme  conformement  a  la  revendication  12,  ca- 
racterise 

en  ce  que  le  systeme  fonctionne  en  une  com- 
binaison  d'AMRT  et  d'AMDC. 

15 
25.  Systeme  conformement  a  la  revendication  12,  ca- 

racterise 
en  ce  que  le  systeme  fonctionne  sur  le  princi- 

pe  du  duplex  a  repartition  dans  le  temps. 
20 

26.  Systeme  conformement  a  la  revendication  12,  ca- 
racterise 

en  ce  que  le  systeme  fonctionne  sur  le  princi- 
pe  du  duplex  a  repartition  de  frequence. 

25 
27.  Systeme  conformement  a  la  revendication  12,  ca- 

racterise 
en  ce  que  les  unites  basse  frequence  (991) 

d'au  moins  deux  stations  centrales  sont  integrees 
dans  un  systeme  de  commutation  externe  (1001).  30 

28.  Systeme  conformement  a  la  revendication  12,  ca- 
racterise 

en  ce  qu'il  est  integre  dans  un  systeme  GSM. 
35 

29.  Systeme  conformement  a  la  revendication  12,  ca- 
racterise 

en  ce  qu'il  est  integre  dans  un  systeme  PCN. 

30.  Systeme  conformement  a  la  revendication  12,  ca-  40 
racterise 

en  ce  qu'il  est  integre  dans  un  systeme  DECT. 

45 
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