
Europaisches  Patentamt 

European  Patent  Office 

Office  europeen  des  brevets 

Tj)  Publication  number: 0  1  6 4   7 5 8  

3 1  

®  EUROPEAN  PATENT  SPECIFICATION 

®  Dateof  publication  of  patent  specification:  15:06.88  @  int.  CI.4:  H  04  B  7/185,   H  04  J  3 / 0 6  

(a)  Application  number:  85107456.7 

(g)  Date  of  filing:  14.06.85 

(g)  Device  for  predicting  unique  word  detection  positions  in  a  TDMA  station  by  using  latest  valid  detection 
positions. 

(D  Priority:  14.06.84  JP  123199/84 

@  Date  of  publication  of  application: 
18.12.85  Bulletin  85/51 

(§)  Publication  of  the  grant  of  the  patent: 
15.06.88  Bulletin  88/24 

(S)  Designated  Contracting  States: 
DE  FR  IT 

(§)  References  cited: 
US-A-3  641  274 
US-A-3  838221 
US-A-4298979 

GO 
m  

a .  
u j  

@  Proprietor:  NEC  CORPORATION 
33-1,  Shiba  5-chome,  Minato-ku 
Tokyo  108  (JP) 

(§)  Inventor:  Tsuji,Akira 
c/o  NEC  Corporation  33-1,  Shiba  5-chome 
Minato-ku  Tokyo  (JP) 
Inventor:  Takai,  Haruki 
c/o  NEC  Corporation  33-1,  Shiba  5-chome 
Minato-ku  Tokyo  (JP) 

(74)  Representative:  Vossius  &  Partner 
Siebertstrasse  4  P.O.  Box  86  07  67 
D-8000  Munchen  86  (DE) 

Note:  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  ot  the  turopean  patent,  any  person  may 
give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted.  Notice  of  opposition  shall 
be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been  filed  until  the  opposition  fee  has  been 
paid.  (Art.  99(1  )  European  patent  convention). 

Courier  Press,  Leamington  Spa,  England. 



1 0  164  7 5 8  2 

Description 

Background  of  the  invention 
This  invention  relates  to  a  receive  position  or 

instant  predicting  device  for  use  in  a  receiving 
arrangement  of  an  earth  station  of  a  time  division 
multiple  access  (TDMA)  satellite  communication 
network. 

In  the  manner  known  in  the  art  of  satellite 
communication,  the  network  comprises  a  master 
station,  other  earth  stations,  and  a  satellite  which 
is  geostationary  satellite  in  general.  Ordinarily,  the 
master  station  is  operable  also  like  other  earth 
stations. 

At  any  rate,  the  master  station  periodically  sends 
reference  bursts  to  a  transponder  carried  by  the 
satellite.  A  time  interval  called  a  TDMA  frame,  is 
defined  at  the  transponder  with  reference  to  each 
reference  burst.  The  TDMA  frame,  which  will 
hereinafter  be  referred  to  simply  as  a  frame  and 
has  a  frame  period  or  length,  comprises  a  pre- 
determined  number  of  time  slots  which  are  allot- 
ted  to  the  respective  earth  stations  in  compliance 
with  a  predetermined  burst  or  channel  plan. 

Each  earth  station  compresses  traffic  data  and 
control  signals  into  transmission  bursts  which 
have  a  common  period  of  the  frame  period.  It  will 
be  assumed  merely  for  brevity  of  description  that 
the  time  slots  have  a  common  duration  or  length 
and  that  each  transmission  burst  has  a  length 
defined  by  the  common  duration  of  the  time  slots. 
Controlled  by  transmission  control  information, 
the  transmission  bursts  are  sent  to  the  transpon- 
der  so  as  to  be  in  alignment  with  the  time  slots 
assigned  in  the  respective  frames  to  the  earth 
station  under  consideration.  It  is  to  be  noted  in  this 
connection  that  the  transmission  bursts  would  not 
necessarily  reach  the  transponder  with  the  frame 
period  exactly  kept  because  the  satellite  has  a 
position  which  inevitably  fluctuates  relative  to  the 
earth  and  because  the  transmission  control  infor- 
mation  is  unavoidably  accompanied  by  error. 

Each  earth  station  receives  the  reference  bursts 
through  the  transponder  and  establishes  frame 
synchronism.  Thereafter,  the  earth  station 
receives  the  transmission  bursts  of  other  earth 
stations  through  the  transponder  as  reception 
bursts  and  decodes  the  reception'  bursts  into 
decoded  data.  On  receiving  the  reception  bursts,  it 
is  necessary  to  detect  a  unique  word  (usually 
abbreviated  to  UW  in  the  art)  included  in  each 
reception  burst. 

The  unique  words  have  a  predetermined  unique 
word  pattern.  On  detecting  each  unique  word, 
signal  patterns  of  the  decoded  data  are  compared 
with  the  unique  word  pattern.  A  certain  portion  of 
the  signal  patterns  may,  however,  become  similar 
to  the  unique  word  pattern  due  to  noise.  It  is 
therefore  mandatory  to  predict  a  range  in  each 
time  slot  and  to  regard  that  portion  of  the  decoded 
data  as  the  unique  word  which  is  detected  in  the 
range  and  has  a  signal  pattern  coincident  with  the 
unique  word  pattern.  The  range  is  called  a  unique 
word  detection  window. 

Prediction  of  the  unique  word  detection  win- 

dows  has  been  carried  out,  on  the  basis  of  the 
reception  bursts  which  are  received  correctly  or 
found  valid  in  a  current  frame  in  view  of  the  unique 
words  included  therein,  for  a  next  succeeding 

5  frame.  The  receive  position  predicting  device  is  for 
producing  a  sequence  of  receive  position  predict- 
ing  pulses  predictive  of  starting  edges  of  the 
respective  unique  word  detection  windows  in  the 
next  succeeding  frame  as  unique  word  detection 

w  positions  or  instants  at  which  the  respective 
unique  words  will  be  received  and  detected. 

It  will  later  be  described  in  more  detail  that  a 
conventional  receive  position  predicting  device 
produces  the  receive  position  predicting  pulse 

w  sequence,  in  response  to  those  unique  word 
detection  pulses  of  a  sequence  and  those  burst 
identifying  flags  of  another  sequence  which  are 
produced  in  the  current  frame,  for  the  next 
succeeding  frame.  The  burst  identifying  flags 

20  identify  those  time  slots  repeatedly  in  the  frames 
in  the  known  manner  in  which  the  reception  bursts 
are  received,  respectively. 

The  conventional  device  comprises  a  plurality  of 
receive  position  predicting  circuits  for  the 

25  respective  unique  word  detection  pulses  of  each 
•frame.  Provision  of  such  receive  position  predict- 
ing  circuits  is  unavoidable  because  the  reception 
bursts  may  not  necessarily  have  exact  positions  or 
instants  along  the  frame  due  to  the  above- 

30  described  fact  that  the  transmission  bursts  may 
not  exactly  reach  the  transponder.  In  other  words, 
it  is  inevitable  that  the  device  comprises  the 
receive  position  predicting  circuits  of  a  number 
which  is  equal  to  the  number  of  reception  bursts  in 

35  each  frame. 
The  conventional  device  is  therefore  bulky. 

When  a  new  earth  station  is  added  to  existing  earth 
stations  of  the  network,  the  receive  position  pre- 
dicting  circuits  must  be  added  to  the  respective 

40  devices  of  the  existing  earth  stations.  It  is  expen- 
sive  to  make  in  advance  each  device  comprise  the 
receive  position  predicting  circuits  of  a  great 
number  in  consideration  of  the  number  of  earth 
stations  which  the  network  may  comprise  in 

45  future. 
Moreover,  the  unique  word  detection  positions 

are  predicted  with  such  a  conventional  device  on 
the  assumption  such  that  all  unique  words  are 
detected  always  without  fail  in  the  respective 

50  frames.  It  may,  however,  happen  that  detection  of 
a  unique  word  fails  in  a  certain  frame  due  to  a 
temporary  degradation  in  channel  performance. 
This  disables  prediction  of  a  unique  word  detec- 
tion  position  in  the  next  succeeding  frame  and 

55  furthermore  in  successively  subsequent  frames. 

Summary  of  the  invention 
It  is  therefore  an  object  of  the  present  invention 

to  provide  a  receive  position  predicting  device 
60  which  is  for  use  in  an  earth  station  of  a  time 

division  multiple  access  satellite  communication 
network  in  predicting,  in  a  current  time  division 
multiple  access  frame,  a  unique  word  detection 
position  in  a  next  succeeding  time  division 

65  multiple  access  frame  and  which  is  compact 
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and  inexpensive. 
It  is  another  object  of  this  invention  to  provide  a 

receive  position  predicting  device  of  the  type 
described,  which  is  capable  of  predicting  the 
unique  word  detection  position  even  when  a 
unique  word  is  not  duly  detected  in  at  least  one 
time  division  multiple  access  frame. 

A  receive  position  predicting  device  to  which 
this  invention  is  applicable,  is  for  use  in  a  receiv- 
ing  arrangement  of  an  earth  station  of  a  time 
division  multiple  access  statellite  communication 
network  in  predicting,  in  response  to  a  sequence 
of  burst  identifying  flags  identifying  those  time 
slots  repeatedly  in  time  division  multiple  access 
frames  at  which  bursts  are  received  and  in 
response  to  a  unique  word  detection  pulse  indica- 
tive  of  detection  of  a  unique  word  in  a  burst 
received  as  a  reception  burst  in  a  current  frame  of 
the  time  division  multiple  access  frames,  a  posi- 
tion  of  detection  of  the  unique  word  in  another 
burst  which  corresponds  to  the  reception  burst  in 
a  next  succeeding  frame  of  the  time  division 
multiple  access  frames.  According  to  this  inven- 
tion,  the  device  comprises:  reference  time  infor- 
mation  generating  means  for  generating  a 
sequence  of  reference  patterns  representative  of 
reference  time  information  along  each  time 
division  multiple  access  frame;  event  occurrence 
detecting  means  coupled  to  the  reference  time 
information  generating  means  and  responsive  to 
the  unique  word  detection  pulse  for  detecting  an 
instant  of  occurrence  of  the  unique  word  detec- 
tion  pulse  to  produce  one  of  the  reference 
patterns  as  a  selected  pattern  that  represents  the 
instant;  memory  means  coupled  to  the  event 
occurrence  detecting  means  and  responsive  to 
the  sequence  of  burst  identifying  flags  used  as  an 
address  signal  and  to  the  unique  word  detection 
pulse  used  as  a  write  pulse  for  memorizing  the 
selected  pattern  as  a  memorized  pattern  and 
responsive  to  the  sequence  of  burst  identifying 
flags  of  the  next  succeeding  frame  for  producing 
the  memorized  pattern  as  a  read-out  pattern; 
calculating  means  coupled  to  the  reference  time 
information  generating  means  for  adding  and 
offset  amount  to  the  reference  time  informations 
represented  by  the  respective  reference  patterns 
to  produce  a  sequence  of  offset  representing 
patterns  representative  of  offset  time  infor- 
mation;  and  comparing  means  for  comparing  the 
read-out  pattern  with  the  offset  representing 
patterns  to  produce  a  receive  position  predicting 
pulse  predictive  of  the  position  of  detection  when 
the  read-out  pattern  is  coincident  with  one  of  the 
offset  representing  patterns. 

Brief  description  of  the  drawings 
Fig.  1  is  a  block  diagram  of  a  conventional 

receive  position  predicting  device; 
Fig.  2  is  a  time  chart  illustrative  of  signals  used 

in  the  device  depicted  in  Fig.  1  ; 
Fig.  3  is  a  block  diagram  of  a  receive  position 

predicting  device  according  to  an  embodiment  of 
the  instant  invention;  and 

Fig.  4  shows  a  time  slot  for  use  in  describing 

operation  of  the  device  illustrated  in  Fig.  3. 

Description  of  the  preferred  embodiments 
Referring  to  Fig.  1,  a  conventional  receive  posi- 

5  tion  predicting  device  will  be  described  at  first  in 
order  to  facilitate  an  understanding  of  the  present 
invention.  The  device  is  for  use  in  a  receiving 
arrangement  of  an  earth  station  of  a  time  division 
multiple  access  (TDMA)  satellite  communication 

to  network.  Merely  for  convenience  of  description, 
one  of  the  earth  stations  to  which  attention  is 
directed  will  be  called  an  earth  station  while  other 
earth  stations  are  called  terrestrial  stations. 
Insofar  as  the  conventional  device  is  concerned,  it 

15  will  be  presumed  that  a  unique  word  (UW)  is 
always  detected  without  fail  in  a  burst  received  as 
a  reception  burst  in  each  TDMA  frame,  which  will 
hereinafter  be  referred  to  merely  as  a  frame. 

The  device  has  first  and  second  device  input 
20  terminals  11  and  12  and  a  device  output  terminal 

13.  The  input  terminals  11  and  12  are  supplied 
with  a  unique  word  detection  pulse  sequence  R 
and  a  burst  identifying  flag  sequence  S,  respec- 
tively,  which  are  produced  in  the  receiving 

25  arrangement.  In  the  manner  known  in  the  art,  the 
unique  word  detection  pulses  are  indicative  of 
detection  of  the  unique  words  in  the  respective 
reception  bursts  in  successive  frames.  The  burst 
identifying  flags  identify  those  time  slots 

30  repeatedly  in  the  frames  at  which  the  reception 
bursts  are  and  will  be  received.  The  device 
delivers  a  receive  position  predicting  pulse 
sequence  U  to  the  output  terminal  13.  When  the 

.unique  word  detection  pulses  and  the  burst  iden- 
35  tifying  flags  of  a  current  frame  are  used,  the 

receive  position  predicting  pulses  are  predictive 
of  unique  word  detection  positions  or  instants  at 
which  the  unique  words  will  be  received  and 
detected  in  a  next  succeeding  frame  and  are  used 

40  in  the  receiving  arrangement  in  the  known 
manner.  It  is  possible  to  understand  that  the 
terminals  11  through  13  also  indicate  those  por- 
tions  of  the  receiving  arrangement  which  produce 
the  unique  word  detection  pulse  sequence  R  and 

45  the  burst  identifying  flag  sequence  S  and  in  which 
the  receive  position  predicting  pulse  sequence  U 
is  used. 

Turning  to  Fig.  2,  a  frame  timing  pulse 
sequence  V  is  produced  in  the  receiving  arrange- 

so  ment  to  define  the  successive  frames  in  the 
manner  also  known  in  the  art.  Along  the  top  line, 
an  (N-1)-th  and  an  N-th  frame  are  exemplified. 
When  the  (N-1)-th  frame  is  the  current  frame,  the 
N-th  frame  is  the  next  succeeding  frame.  When 

55  the  N-th  frame  is  the  current  frame,  the  (N-1)-th 
frame  is  a  next  preceding  frame.  Each  frame 
comprises  first  through  M-th  time  slots  (not 
shown).  The  time  slots  are  allotted  to  the 
respective  terrestrial  stations.  The  reception 

eo  bursts  (not  shown)  are  received  in  the  respective 
time  slots. 

In  the  manner  depicted  along  a  second  line 
from  the  top,  the  unique  word  detection  pulse 
sequence  R  consists  of  the  above-described 

65  unique  word  detection  pulses.  Along  a  third  line, 
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the  burst  identifying  flag  sequence  S  consists  of 
first,  second,  ...,  m-th,  and  other  burst  identifying 
flags  ID1,  ID2,  ...,  IDm,  and  so  forth  identifying 
the  reception  bursts  in  the  first,  the  second,  . . . ,  
the  m-th,  and  the  like  time  slots  in  each  frame. 

Referring  to  Fig.  1  and  continuing  reference  to 
Fig.  2,  it  will  now  be  assumed  that  the  (N-1)-th 
frame  is  the  current  frame.  In  the  manner  pre- 
sumed  heretobefore,  the  unique  word  detection 
pulses  R  (the  same  reference  letter  being  used) 
represent  correct  detection  of  the  unique  words  in 
the  respective  reception  bursts  of  the  current 
frame.  The  device  comprises  a  burst  discriminat- 
ing  circuit  16  having  first  through  M-th  output 
ports  in  correspondence  to  the  respective  recep- 
tion  bursts  of  each  frame.  Responsive  to  the  burst 
identifying  flags  IDm's  of  the  sequence  S,  the 
burst  discriminating  circuit  16  discriminates  the 
unique  word  detection  pulses  R  and  distributes 
them  to  the  respective  output  ports  as  first 
through  M-th  unique  word  pulses  R1,  R2,  ...,  and 
RM.  Sequences,  M  in  number,  of  such  unique 
word  pulses  are  delivered  to  first  through  M-th 
receive  position  predicting  circuits  171,  172,  . . . ,  
and  17M,  respectively. 

Each  receive  position  predicting  circuit  17m 
comprises  a  counter  (not  shown)  for  giving  the  m- 
th  unique  word  pulse  Rm  an  amount  of  offset  X. 
The  offset  amount  X  is  determined  so  as  to 
provide,  based  on  each  unique  word  pulse  Rm,  a 
position  or  instant  where  a  starting  edge  is  had  by 
a  unique  word  detection  window  for  detection  of 
the  unique  word  of  a  reception  burst  will  will  be 
received  in  the  m-th  time  slot  of  the  next  succeed- 
ing  frame.  The  position  or  instant  will  herein  be 
called  an  m-th  receive  position  of  the  unique 
word.  The  offset  amount  X  is  given  by: 

X=L-(w/2), 

where  L  and  W  represent  the  frame  period  and  a 
predetermined  duration  or  width  of  each  unique 
word  detection  window. 

The  first  through  the  M-th  reference  position 
predicting  circuits  17  (affixes  omitted)  thereby 
produce  first  through  M-th  receive  position  pre- 
dicting  pulses  U1,  U2,  ...,  and  UM  in  the  N-th 
frame,  namely,  in  the  next  succeeding  frame.  An 
OR  circuit  18  is  for  use  in  converting  such  parallel 
series  of  the  first  through  the  M-th  receive  posi- 
tion  predicting  pulses  into  a  single  sequence  of 
receive  position  predicting  pulses  and  in  deliver- 
ing  the  single  sequence  to  the  output  terminal  13 
as  the  receive  position  predicting  pulse  sequence 
U.  Along  fourth  through  sixth  lines  of  Fig.  2,  the 
first,  the  second,  and  the  m-th  receive  position 
predicting  pulses  U1,  U2,  and  Um  are  depicted 
also  for  the  (N-1)-th  frame.  Along  a  seventh  or 
the  bottom  line,  the  receive  position  predicting 
pulse  sequence  U  is  illustrated. 

It  will  be  understood  that  the  conventional 
device  must  comprise  the  receive  position  pre- 
dicting  circuits  17  of  a  number  which  is  equal  to 
the  number  of  reception  bursts  in  each  frame.  In 
addition,  it  is  already  described  before  that  the 

above-described  assumption  may  not  always  be 
correct.  The  device  therefore  has  defects  pointed 
out  hereinabove. 

Referring  now  to  Fig.  3,  description  will  proceed 
5  to  a  receive  position  predicting  device  according 

to  an  embodiment  of  this  invention.  The  device 
has  first  and  second  device  input  terminals  1  1  and 
12  and  a  device  output  terminal  13  like  the 
conventional  device.  The  input  terminals  1  1  and 

10  12  are  supplied  with  the  unique  word  detection 
pulse  sequence  R  and  the  burst  identifying  flag 
sequence  S,  respectively.  The  device  delivers  the 
receive  position  predicting  pulse  sequence  U  to 
the  output  terminal  13. 

15  Although  designated  by  the  like  reference  letter 
R,  at  least  one  of  the  unique  word  detection 
pulses  may  not  actually  be  produced  in  the 
manner  discussed  hereinabove  because  detec- 
tion  of  the  unique  word  may  fail  due  to  a  tem- 

20  porary  degradation  in  performance  of  a  satellite 
communication  channel  for  a  burst  which 
includes  the  unique  word  in  question.  Even  in 
such  an  event,  one  of  the  unique  word  detection 
pulses  is  produced  in  compliance  with  detection 

25  of  a  unique  word  in  a  burst  received  in  a  time  slot 
of  one  of  the  frames  that  will  be  referred  to  afresh 
as  a  current  frame.  Merely  for  brevity  of  descrip- 
tion,  the  time  slot  will  be  called  a  specific  time  slot 
and  the  unique  word  detection  pulse,  a  specific 

30  unique  word  detection  pulse.  The  burst  in  which 
the  unique  word  is  duly  detected  to  produce  the 
specific  unique  word  detection  pulse,  will  be 
referred  to  anew  as  a  reception  burst. 

In  response  to  the  specific  unique  word  detec- 
35  tion  pulse  and  in  the  manner  which  will  become 

clear  as  the  description  proceeds,  the  device 
produces  a  specific  one  of  the  receive  position 
predicting  pulses  that  predicts  a  unique  word 
detection  window  in  a  time  slot  corresponding  in 

40  the  next  succeeding  frame  to  the  specific  time 
slot.  Until  another  unique  word  detection  pulse  is 
produced  in  correspondence  to  the  specific 
unique  word  prediction  pulse  in  one  of  the  next 
succeeding  frame  and  other  successively  subse- 

45  quent  frames,  the  device  produces  the  specific 
receive  position  predicting  pulses  repeatedly  with 
reference  to  the  specific  unique  word  detection 
pulse.  That  one  of  the  next  succeeding  and  the 
successively  subsequent  frames  will  be  called  a 

so  subsequent  frame. 
All  unique  word  detection  pulses  of  the 

sequence  R  will  be  produced  in  a  plurality  of 
successive  frames.  In  response  to  the  burst  iden- 
tifying  flag  sequence  S  and  based  on  each  of  such 

55  unique  word  detection  pulses  that  was  produced 
latest  in  the  successive  frames,  all  receive  posi- 
tion  predicting  pulses  of  the  sequence  U  are 
eventually  produced  in  each  of  the  frames  of  the 
type  of  the  above-defined  subsequent  frame. 

60  A  reference  time  information  generating  circuit 
21  generates  a  sequence  22  of  reference  patterns 
representative  of  reference  time  information  or  of 
instants  along  each  frame.  For  this  purpose,  each 
frame  is  divided  into  successive  fragments,  a 

65  plurality  of  which  are  covered  by  each  time  slot. 
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The  reference  patterns  are  indicative  of  the 
successive  fragments  in  each  frame,  respectively, 
and  are  so  called  merely  because  the  patterns  are 
representative  of  the  reference  time  information. 

Each  frame  is  typically  two  milliseconds  long. 
Each  reference  pattern  may  consist  of  G  bits.  It 
will  readily  be  understood  when  G  is  equal  to 
seventeen  that  each  frame  is  divided  into  217  or 
less  fragments.  It.  is  preferred  for  simplicity  of 
circuitry  that  the  reference  time  information 
generating  circuit  21  be  a  fly  wheel  frame  counter 
known  in  the  art. 

Responsive  to  the  specific  unique  word  detec- 
tion  pulse,  an  event  occurrence  detecting  circuit 
23  picks  up  one  of  the  reference  patterns  of  the 
sequence  22  as  a  selected  pattern  24.  In  other 
words,  the  event  occurrence  detecting  circuit  23 
detects  an  instant  of  occurrence  or  appearance  of 
the  specific  unique  word  detection  pulse  among 
the  instants  represented  by  the  respective  ref- 
erence  patterns  and  produces  the  selected  pattern 
24  which  represents  the  instant  of  occurrence.  In 
the  manner  depicted  by  "F/F"  in  the  figure  being 
referred  to,  the  event  occurrence  detecting  circuit 
23  may  comprise  a  flip-flop  circuit  responsive  to 
the  specific  unique  word  detection  pulse  for 
latching  and  producing  the  above-mentioned  one 
of  the  reference  patterns  as  the  selected  pattern 
24. 

Each  burst  identifying  flag  of  the  sequence  S 
and  H  bits  capable  of  representing  one  of  the  time 
slots,  M  in  number.  That  is,  the  afore-mentioned 
predetermined  number  M  is  equal  to  2M  or  less. 
Typically,  H  is  seven  or  less. 

A  memory  circuit  25  has  2H  or  less  memory 
cells,  each  depicted  between  two  adjacent  short 
upright  lines.  Each  memory  cell  is  capable  of 
storing  one  of  the  reference  patterns,  namely,  a 
pattern  of  G  bits.  It  is  known  in  the  art  of  memory 
circuits  that  such  a  memory  circuit  is  operable  as 
follows  when  supplied  with  either  a  combination 
of  an  address  signal  and  a  write  pulse  or  with  the 
address  signal  alone. 

The  memory  cells  are  accessible  by  the  burst 
identifying  flags  IDm's  (Fig.  2)  of  each  frame, 
respectively.  In  other  words,  the  burst  identifying 
flags  of  the  successive  frames  are  used  as  the 
address  signal.  Giving  the  specific  unique  word 
detection  pulse  a  delay  which  is  equal  to  a 
predetermined  fraction  of  the  above-mentioned 
duration  of  the  time  slots  and  will  presently 
become  clear,  a  delay  circuit  26  produces  a 
delayed  unique  word  detection  pulse  27  as  the 
write  pulse  for  the  memory  cell  which  is  accessed 
by  the  address  signal  as  an  accessed  cell.  More 
particularly,  the  accessed  cell  is  accessed  by  one 
of  the  burst  identifying  flags  that  identifies  the 
time  slot  at  which  the  reception  burst  is  received. 

Until  renewed  or  rewritten  by  another  write 
pulse,  the  memorized  pattern  remains  in  the 
accessed  cell  untouched.  In  other  words,  the 
memorized  pattern  is  kept  in  the  accessed  cell 
unless  another  unique  word  detection  pulse  is 
produced  in  accordance  with  another  burst  which 
corresponds  in  one  of  the  successively  subse- 

quent  frames  to  the  reception  burst  whereby  the 
specific  unique  word  detection  pulse  is  duly 
produced  in  the  above-described  current  frame. 

The  burst  identifying  flag  sequence  S  is 
5  repeatedly  used  as  the  address  signal.  As  soon  as 

the  accessed  cell  is  again  accessed  in  the  next 
succeeding  frame,  the  memorized  pattern  is  pro- 
duced  as  a  read-out  pattern  28.  More  specifically, 
the  accessed  cell  is  again  accessed  by  one  of  the 

10  burst  identifying  flags  that  identifies,  in  the  next 
succeeding  frame,  the  time  slot  corresponding  to 
the  specific  time  slot,  namely,  to  the  time  slot  of 
reception  of  a  burst  which  .corresponds  to  the 
reception  burst.  Before  renewed  in  the  above- 

15  defined  subsequent  frame,  the  memorized 
pattern  is  repeatedly  read  out. 

It  is  to  be  noted  here  that  each  write  pulse  is  the 
unique  word  detection  pulse  given  the  delay.  The 
memorized  pattern  is  therefore  produced  as  the 

20  read-out  pattern  28  before  being  renewed  even 
when  another  write  pulse  is  produced  for  the 
accessed  cell  in  the  next  succeeding  frame.  It  is 
now  understood  that  the  memory  circuit  25  pro- 
duces  a  sequence  of  read-out  patterns  after  the 

25  memory  cells  are  loaded  with  memorized 
patterns  in  response  to  the  address  signal  and  to 
the  write  pulses  produced  in  compliance  with  all 
unique  word  detection  pulses  which  are  even- 
tually  produced  in  at  least  one  of  a  plurality  of 

30  frames  including  the  above-defined  current 
frame. 

A  calculating  circuit  31  is  for  calculating  sums  of 
the  offset  amount  X  and  the  reference-  time 
information  represented  by  the  respective  ref- 

35  erence  patterns  of  the  sequence  22  and  for  pro- 
ducing  the  sums  as  a  sequence  32  of  offset 
representing  patterns  representative  of  the 
respective  sums  as  offset  time  information.  It 
should  be  pointed  out  in  this  connection  that  the 

40  offset  amount  X  is  dependent  only  on  the  frame 
length  L  and  the  unique  word  detection  window 
width  W  and  is  independent  of  the  burst  plan  for 
the  first  through  the  M-th  time  slots.  The  offset 
amount  X  is  therefore  added  to  the  reference  time 

45  information  rather  than  to  the  respective  instants 
of  actual  occurrence  of  the  unique  word  detection 
pulses  of  the  sequence  R. 

A  comparing  circuit  33  is  for  comparing  the 
read-out  patterns  of  the  sequence  28  with  the 

50  offset  representing  patterns  of  the  sequence  32. 
Each  time  when  coincidence  is  found  between  a 
pattern  of  the  sequence  28  and  a  pattern  of  the 
sequence  32.  The  comparing  circuit  32  produces  a 
receive  position  predicting  pulse  of  the  sequence 

55  U.  The  sequence  U  is  delivered  to  the  output 
terminal  13. 

Referring  to  Fig.  4  in  addition  to  Fig.  3,  it  will  be 
surmised  that  the  above-mentioned  specific 
unique  word  detection  pulse  is  produced  either  in 

60  the  (N-1)-th  frame  or  in  a  frame  which  precedes 
the  (N-l)-th  frame.  In  the  N-th  frame,  the  m-th 
time  slot  is  depicted  from  a  leading  instant  A 
through  instants  B,  C,  D,  and  E  to  a  trailing  instant 
F. 

65  In  response  to  the  m-th  burst  identifying  flag 
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IDm  (Fig.  2)  used  as  the  address  signal,  the 
memory  circuit  25  produces  the  read-out  pattern 
28  in  a  leading  portion  between  the  instants  A  and 
B  of  the  m-th  time  slot  of  the  N-th  frame.  Inciden- 
tally,  the  reception  burst  of  the  m-th  time  slot  has  a 
leading  edge  in  the  leading  portion  A  to  B. 

The  comparing  circuit  33  begins  comparison  of 
the  read-out  pattern  28  with  the  offset 
representing  patterns  of  the  sequence  32  at  the 
instant  C.  The  comparing  circuit  33  produces  the 
receive  position  predicting  pulse  at  the  instant  D 
upon  coincidence  of  the  read-out  pattern  28  with 
one  of  the  offset  representing  patterns.  The  unique 
word  detection  window  for  the  reception  burst  of 
the  m-th  time  slot  has  the  starting  edge  at  the 
instant  C.  The  instant  C  may  fluctuate  in  the  m-th 
time  slot,  depending  on  the  instant  at  which  the 
unique  word  detection  pulse  is  produced  for  that 
reception  burst  in  one  of  the  (N-1)-th  and  the 
preceding  frames.  The  fact  pointed  out  heretobe- 
fore  that  the  reception  bursts  may  not  have  exact 
positions  along  the  frame,  applies  to  the  reception 
burst  of  the  (N-1)-th  or  the  preceding  frame. 

It  is,  however,  possible  to  control  the  instant  C  so 
that  it  never  occurs  earlier  than  the  instant  B.  This 
control  is  periodically  carried  out  in  the  known 
manner  by  the  transmission  control  information  in 
one  of  the  terrestrial  stations  that  sends  the 
transmission  burst  received  in  the  m-th  time  slot  of 
the  N-th  frame  at  the  earth  station  under  con- 
sideration.  In  other  words,  the  unique  word  detec- 
tion  pulse  is  detected  in  the  earth  station  in  that 
range  of  the  N-th  frame  which  has  a  center  at  a 
stationary  instant  of  detection  of  the  unique  word 
and  has  a  width  or  duration  predetermined  in 
consideration  of  the  fluctuation  in  the  position 
which  the  satellite  has  relative  to  the  earth  station 
and  the  terrestrial  station  in  question. 

The  unique  word  detection  window  for  the 
unique  word  which  is  included  in  the  reception 
burst  received  in  the  m-th  time  slot,  has  the  width 
W  in  each  frame.  This  applies  to  the  N-th  frame. 
Only  when  detected  in  this  unique  word  detection 
window,  the  unique  word  is  valid. 

If  the  unique  word  is  detected  at  the  instant  D, 
the  event  occurrence  detecting  circuit  23  produces 
the  selected  pattern  24  which  indicates  the  instant 
D  for  the  N-th  frame.  The  delay  circuit  26  produces 
the  delayed  unique  word  detection  pulse  27  as  the 
write  pulse  at  the  instant  E  to  substitute  the 
selected  pattern  24  as  a  new  memorized  pattern 
for  another  selected  pattern  produced  in  the 
(N-1)-th  or  the  preceding  frame  and  kept  in  the 
memory  circuit  25  as  a  previous  memorized 
pattern. 

If  the  unique  word  is  not  detected  in  the  m-th 
time  slot  of  the  N-th  frame  for  some  reason  or 
another,  the  selected  pattern  ofthe(N-1)-th  or  the 
preceding  frame  remains  as  the  memorized 
pattern  in  the  memory  circuit  25  as  it  stands.  The 
memorized  pattern  is  used  as  the  read-out  pattern 
28  in  that  one  of  the  (N+1)-th  and  the  successively 
subsequent  frames  in  which  the  unique  word 
detection  pulse  is  duly  produced. 

It  is  now  appreciated  that  the  receive  position 

predicting  device  is  capable  of  eventually  produc- 
ing  a  sequence  U  of  receive  position  predicting 
pulses,  even  when  at  least  one  of  the  unique  word 
detection  pulses  of  the  sequence  R  is  not  produced 

5  in  a  current  frame,  in  response  to  the  unique  word 
detection  pulses  which  were  produced  latest  in  the 
preceding  frame  or  frames.  The  device  is  capable 
of  dealing  with  the  unique  words,  even  when  at 
least  one  new  terrestrial  station  is  added  to  the 

70  network,  without  addition  of  even  a  single  circuit 
element  to  the  device  provided  that  the  memory 
circuit  25  has  a  memory  capacity  of  2HG  bits  which 
allows  addition  of  the  new  terrestrial  station  or 
stations.  Incidentally,  the  unique  word  detection 

w  positions  are  predicted  for  the  respective  recep- 
tion  bursts  of  each  frame  only  within  the  time  slots 
in  which  the  reception  bursts  are  received. 

While  this  invention  has  thus  far  been  described 
in  specific  conjunction  with  a  preferred  embodi- 

20  ment  thereof,  it  will  now  readily  be  possible  for 
one  skilled  in  the  art  to  develop  various  other 
embodiments  of  this  invention.  Above  all,  the 
calculating  circuit  31  may  be  supplied  with  the 
sequence  28  of  the  read-out  patterns  instead  of  the 

25  sequence  22  of  reference  patterns.  Alternatively, 
the  calculating  circuit  31  may  be  supplied  with  the 
sequence  24  of  the  selected  pattern  and  like 
patterns.  Such  embodiments  of  this  invention  are 
equivalents  of  the  device  illustrated  with  reference 

30  to  Figs.  3  and  4.  In  a  modification  of  the  embodi- 
ments  so  far  described,  the  reference  time  infor- 
mation  generating  circuit  21  may  comprise  a 
counter  which  is  controlled  by  a  local  system  clock 
generated  in  the  receiving  arrangement  in  the 

35  manner  known  in  the  art.  In  addition  to  the  first 
through  the  M-th  time  slots,  each  frame  may 
further  comprise  at  least  one  additional  time  slot. 
Some  of  such  additional  time  slots  may  have  a 
common  duration  which  is  different  from  that  of 

40  the  above-described  first  through  M-th  time  slots. 
The  delay  circuit  26  may  produce  the  delayed 
unique  word  detection  pulse  27  in  one  of  the 
fragments  of  each  frame  that  next  follows  the 
fragment  of  the  instant  D  rather  than  at  the 

45  illustrated  instant  E  which  may  be  more  than 
several  fragments  after  the  instant  D. 

Claims 

so  1  .  A  receive  position  predicting  device  for  use  in 
a  receiving  arrangement  of  an  earth  station  of  a 
time  division  multiple  access  satellite  communica- 
tion  network  in  predicting,  in  response  to  a 
sequence  (S)  of  burst  identifying  flags  (ID)  identify- 

55  ing  those  time  slots  repeatedly  in  time  division 
multiple  access  frames  at  which  bursts  are 
received  and  in  response  to  a  unique  word  detec- 
tion  pulse  (R)  indicative  of  detection  of  a  unique 
word  in  a  burst  received  as  a  reception  burst  in  a 

60  current  frame  of  said  time  division  multiple  access 
frames,  a  position  of  detection  of  the  unique  word 
in  another  burst  which  corresponds  to  said  recep- 
tion  burst  in  a  next  succeeding  frame  of  said  time 
division  multiple  access  frames,  said  device  being 

65  characterised  by: 
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reference  time  information  generating  means 
(21)  for  generating  a  sequence  of  reference 
patterns  representative  of  reference  time  infor- 
mation  along  each  time  division  multiple  access 
frame; 

event  occurrence  detecting  means  (23)  coupled 
to  said  reference  time  information  generating 
means  (21)  and  responsive  to  said  unique  word 
detection  pulse  (R)  for  detecting  an  instant  of 
occurrence  of  said  unique  word  detection  pulse  to 
produce  one  of  said  reference  patterns  as  a 
selected  pattern  that  represents  said  instant; 

memory  means  (25,  26)  coupled  to  said  event 
occurrence  detecting  means  (23)  and  responsive 
to  said  sequence  (S)  of  burst  identifying  flags  (ID) 
used  as  an  address  signal  and  to  said  unique 
word  detection  pulse  (R)  used  as  a  write  pulse  for 
memorizing  said  selected  pattern  as  a  memorized 
pattern  and  responsive  to  the  sequence  (S)  of 
burst  identifying  flags  of  said  next  succeeding 
frame  for  producing  said  memorized  pattern  as  a 
read-out  pattern; 

calculating  means  (31)  coupled  to  said  ref- 
erence  time  information  generating  means  (21) 
for  adding  an  offset  amount  to  the  reference  time 
information  represented  by  the  respective  ref- 
erence  patterns  to  produce  a  sequence  of  offset 
representing  patterns  representative  of  offset 
time  information;  and 

comparing  means  (33)  for  comparing  said  read- 
out  pattern  with  said  offset  representing  patterns 
to  produce  a  receive  position  predicting  pulse  (U) 
predictive  of  said  position  of  detection  when  said 
read-out  pattern  is  coincident  wjth  one  of  said 
offset  representing  patterns. 

2.  A  receive  position  predicting  device  as 
claimed  in  Claim  1,  wherein  said  memory  means 
comprises: 

a  delay  circuit  (26)  for  giving  said  unique  word 
detection  pulse  (R)  a  delay  to  produce  a  delayed 
unique  word  detection  pulse  as  said  write  pulse, 
said  delay  being  equal  to  a  predetermined  frac- 
tion  of  the  duration  of  each  time  slot;  and 

a  memory  circuit  (25)  coupled  to  said  event 
occurrence  detecting  means  (23)  and  having  a 
plurality  of  memory  cells  accessible  by  the  burst 
identifying  flags  (ID)  of  each  time  division 
multiple  access  frame,  respectively,  each  memory 
cell  being  capable  of  storing  one  of  said  reference 
patterns,  said  selected  pattern  being  memorized 
as  said  memorized  pattern  in  response  to  said 
delayed  unique  word  detection  pulse  in  the 
memory  cell  accessed  as  an  accessed  cell  by  one 
of  said  burst  identifying  flags  (ID)  that  identifies 
the  time  slot  at  which  said  reception  burst'  is 
received,  said  accessed  cell  producing  said 
memorized  pattern  as  said  read-out  pattern  in 
response  to  one  of  said  burst  identifying  flags  (ID) 
that  identifies  the  time  slot  of  reception  of  a  burst 
which  corresponds  to  said  reception  burst  in  said 
next  succeeding  frame. 

3.  A  receive  position  predicting  device  as 
claimed  in  claim  1  or  2,  wherein  said  event 
occurrence  detecting  means  (23)  comprises  a  flip- 
flop  circuit  responsive  to  said  unique  word  detec- 

tion  pulse  (R)  for  latching  and  producing  said  one 
of  the  reference  patterns  as  said  selected  pattern. 

4.  A  receive  position  predicting  device  as 
claimed  in  any  of  claims  1  to  3,  wherein  said  offset 

5  amount  is  equal  to  a  duration  of  each  time 
division  multiple  access  frame  minus  a  half  of  a 
duration  of  a  unique  word  detection  window  in 
which  the  unique  word  of  each  burst  should  be 
detected. 

10 
Patentanspriiche 

1.  Vorrichtung  zur  Voraussage  des  Empfangs- 
zeitpunktes  in  einem  Empfanger  einer  Erdestation 

is  bei  einem  TDMA-Satelliten-Kommunikationsnetz, 
bei  dem  in  Abhangigkeit  von  einer  Folge  (S)  von 
Impulsidentifikationskennzeichen  (ID),  die  die 
Zeitschlitze  wiederholt  in  den  TDMA-Rahmen 
identifizieren,  in  denen  die  Impulse  empfangen 

20  werden,  und  in  Abhangigkeit  von  einem  Einzel- 
wort-Empfangsimpuls  (R),  der  den  Empfang  eines 
Einzelworts  in  einem  Impuls  angibt,  der  als  Emp- 
fangsimpuls  in  einem  laufenden  Rahmen  der 
TDMA-Rahmen  empfangen  wird,  ein  Empfangs- 

25  zeitpunkt  des  Einzelworts  in  einem  anderen 
Impuls  vorhergesagt  wird,  der  dem  Empfangsim- 
puls  in  einem  nachfolgenden  Rahmen  der  TDMA- 
Rahmen  entspricht,  gekennzeichnet  durch  einen 
Bezugszeit-lnformationsgenerator  (21)  zum 

30  Erzeugen  einer  Folge  von  Bezugsmustern  ent- 
sprechend  der  Bezugszeitinformation  entlang 
jedem  TDMA-Rahmen, 

einen  Ereignisdetektor  (23),  der  mit  dem 
Bezugszeitinformationsgenerator  (21)  verbunden 

35  ist  und  auf  den  Einzelwort-Empfangsimpuls  (R) 
anspricht,  um  bei  Eintritt  des  Einzelwort-Emp- 
fangsimpulses  eines  der  Bezugsmuster  als  ausge- 
wahltes  Muster  fur  diesen  Zeitpunkt  zu  erzeugen. 

einen  Speicher  (25,  26),  der  mit  dem  Ereignisde- 
40  tektor  (23)  verbunden  ist  und  auf  die  Folge  (S)  der 

Impulsidentifikationskennzeichen  (ID)  als  Adres- 
sensignal  und  auf  den  Einzelwort-Empfangsim- 
puls  (R)  als  Schreibimpuls  anspricht,  um  das 
ausgewahlte  Muster  als  gespeichertes  Muster  zu 

45  speichern  und  auf  die  Folge  (S)  der  Impulsidentifi- 
kationskennzeichen  des  nachfolgenden  Rah  mens 
ansprechen,  um  das  gespeicherte  Muster  als  aus- 
zulesendes  Muster  zu  erzeugen, 

eine  Rechenschaltung  (31),  die  mit  dem  Bezugs- 
50  zeitinformationsgenerator  (21)  verbunden  ist,  um 

einen  Basisbetrag  zur  Bezugszeitinformation  zu 
addieren,  die  durch  die  entsprechenden  Bezugs- 
muster  wiedergegeben  wird,  um  eine  Folge  von 
Basislagemustern  entsprechend  der  Basiszeitin- 

55  formation  zu  erzeugen,  und  durch 
einen  Vergleicher  (33)  zum  Vergleichen  des 

ausgelesenen  Musters  mit  den  Basislagemustern, 
um  einen  Empfangszeitpunkt-Voraussageimpuls 
(U)  zu  erzeugen,  der  den  Empfangszeitpunkt  vor- 

60  aussagt,  wenn  das  ausgelesene  Muster  mit  einem 
der  Basislagemuster  koinzident  ist. 

2.  Vorrichtung  zur  Voraussage  des  Empfangs- 
zeitpunkts  nach  Anspruch  1,  dadurch  gekenn- 
zeichnet,  daft  der  Speicher  folgende  Bestandteile 

65  aufweist: 
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einen  Verzogerungsschaltkreis  (26)  zum  Verzo- 
gern  des  Einzelwort-Empfangsimpulses  (R),  um 
einen  verzdgerten  Einzelwort-Empfangsimpuls 
als  Schreibimpuls  zu  erzeugen,  wobei  die  Verzo- 
gerung  gleich  einem  vorgegebenen  Anteil  der 
Dauer  jedes  Zeitschlitzes  ist,  und 

einen  Speicherschaltkreis  (25),  der  mit  dem 
Ereignisdetektor  (23)  verbunden  ist  und  mehrere 
Speicherzellen  aufweist,  auf  die  die  entsprechen- 
den  Impulsidentifikationskennzeichen  (ID)  jedes 
TDMA-Rahmens  zugreifen  konnen,  wobei  jede 
Speicherzelle  jeweils  ein  Bezugsmuster  speichern 
kann,  wobei  das  ausgewahlte  Muster  als  das 
gespeicherte  Muster  in  Abhangigkeit  von  dem 
verzdgerten  Einzelwort-Empfangsimpuls  in  der 
als  adressierte  Zelle  angesprochene  Speicherzelle 
durch  eines  der  Impulsidentifikationskennzeichen 
(ID)  gespeichert  wird,  das  den  Zeitschlitz  identifi- 
ziert,  in  dem  der  Empfangsimpuls  empfangen 
wird,  und  wobei  die  adressierte  Zelle,  die  das 
gespeicherte  Muster  als  das  ausgelesene  Muster 
in  Abhangigkeit  von  einem  der  Impulsidentifika- 
tionskennzeichen  (ID)  erzeugt,  das  den  Empfangs- 
zeitschlitz  eines  Impulses  identifiziert,  der  dem 
Empfangsimpuls  im  nachfolgenden  Rahmen  ent- 
spricht. 

3.  Vorrichtung  zur  Voraussage  des  Empfangs- 
zeitpunktes  nach  Anspruch  1  oder  2,  dadurch 
gekennzeichnet,  dalS  der  Ereignisdetektor  (23) 
einen  Flip-Flop-Schaltkreis  aufweist,  der  auf  den 
Einzelwort-Empfangsimpuls  (R)  zum  Sperren  und 
Erzeugen  eines  der  Bezugsmuster  als  ausgewahl- 
tes  Muster  anspricht. 

4.  Vorrichtung  zur  Voraussage  des  Empfangs- 
zeitpunktes  nach  einem  der  Anspriiche  1  bis  3, 
dadurch  gekennzeichnet,  dalS  der  Basisbetrag 
gleich  der  Dauer  jedes  TDMA-Rahmens  abzuglich 
der  Halfte  der  Dauer  eines  Einzelwort-Empfangs- 
fensters  ist,  in  dem  das  Einzelwort  jedes  Impulses 
empfangen  werden  soil. 

Revendications 

1.  Dispositif  pour  la  prediction  de  la  position  de 
reception  destine  a  etre  utilise  dans  un  agence- 
ment  de  reception  d'une  station  terrestre  d'un 
reseau  de  communications  par  satellites  a  acces 
multiple  en  temps  partage  dans  la  prediction,  en 
reponse  a  une  sequence  (S)  de  drapeaux  (ID) 
d'identification  de  salves  qui  identifient  les  sec- 
teurs  de  facon  repetee  dans  des  trames  d'acces 
multiple  en  temps  partage  auxquelles  les  salves 
sont  recues  et  en  reponse  a  une  impulsion  (R)  de 
detection  de  mot  unique  representative  de  la 
detection  d'un  mot  unique  dans  une  salve  recue 
en  salve  de  reception  dans  une  trame  courante 
des  trames  a  acces  multiple  en  temps  partage, 
une  position  de  detection  du  mot  unique  dans 
une  autre  salve  qui  correspond  a  la  salve  de 
reception  dans  une  trame  suivante  parmi  les 
trames  a  acces  multiple  en  temps  partage,  le 
dispositif  etant  caracterise  par: 

—  un  moyen  (21)  generateur  d'information  tem- 
porelle  de  reference  pour  produire  une  sequence 
de  configurations  de  reference  representatives 

d'une  information  temporelle  de  reference  le  long 
de  chaque  trame  a  acces  multiple  en  temps 
partage; 

—  un  moyen  (23)  de  detection  d'occurrence 
5  d'evenement  couple  au  moysn  (21)  generateur 

d'information  temporelle  de  reference  et  repon- 
dant  a  I'impulsion  (R)  de  detection  de  mot  unique 
afin  de  detecter  I'instant  d'occurrence  de  I'impul- 
sion  de  detection  de  mot  unique  et  produire  I'une 

w  des  configurations  de  reference  comme  configu- 
ration  selectionnee  qui  represente  cet  instant; 

—  un  moyen  de  memoire  (25,  26)  couple  au 
moyen  (23)  de  detection  d'occurrence  d'evene- 
ment  et  repondant  a  la  sequence  (S)  de  drapeaux 

15  (ID)  d'identification  de  salves  utilisee  en  signal 
d'adresse  et  a  I'impulsion  (R)  de  detection  de  mot 
unique  utilisee  en  impulsion  d'ecriture  pour 
memoriser  la  configuration  selectionnee  comme 
configuration  memorisee  et  repondant  a  la 

20  sequence  (S)  de  drapeaux  d'identification  de 
salve  de  ladite  trame  suivante  pour  produire  la 
configuration  memorisee  comme  configuration 
de  lecture; 

—  un  moyen  de  calcul  (31  )  couple  au  moyen  (21  ) 
25  generateur  d'information  temporelle  de  reference 

pour  ajouter  une  quantite  de  decalage  a  ('informa- 
tion  temporelle  de  reference  representee  par  les 
configurations  respectives  de  reference  afin  de 
produire  une  sequence  de  configurations  repre- 

30  sentant  un  decalage,  representatives  de  refor- 
mation  temporelle  de  decalage;  et 

—  un  moyen  de  comparaison  (33)  pour  compa- 
rer  ia  configuration  de  lecture  aux  configurations 
representant  un  decalage  afin  de  produire  une 

35  impulsion  (u)  de  prediction  de  la  position  de 
reception,  prevoyant  ladite  position  de  detection 
lorsque  la  configuration  de  lecture  coincide  avec 
I'une  des  configurations  representant  un  deca- 
lage. 

40  2.  Dispositif  pour  la  prediction  de  la  position  de 
reception  selon  la  revendication  1,  dans  lequel  le 
moyen  de  memoire  comprend: 

—  un  circuit  a  retard  (26)  pour  conferer  un  retard 
a  I'impulsion  (R)  de  detection  de  mot  unique  afin 

45  de  produire  une  impulsion  retardee  de  detection 
de  mot  unique  comme  I'impulsion  d'ecriture,  le 
retard  etant  egal  a  une  fraction  predeterminee  de 
la  duree  de  chaque  secteur;  et 

—  un  circuit  de  memoire  (2?)  couple  au  moyen 
50  (23)  de  detection  de  I'occurrence  d'evenement  et 

comportant  une  multitude  d'elements  memoire 
accessibles  par  les  drapeaux  (ID)  d'identification 
de  salves  de  chaque  trame  a  acces  multiple  en 
temps  partage,  respectivement,  chaque  element 

55  memoire  etant  capable  de  stocker  I'une  des  confi- 
gurations  de  reference,  la  configuration  selection- 
nee  etant  memorisee  comme  la  configuration 
memorisee  en  reponse  a  I'impulsion  retardee  de 
detection  de  mot  unique  dans  I'element  memoire 

60  accede  comme  element  accede  par  I'un  des  dra- 
peaux  (ID)  d'identification  de  salves  qui  identifie 
le  secteur  auquel  la  salve  de  reception  est  recue, 
I'element  accede  produisant  la  configuration 
memorisee  comme  la  configuration  de  lecture  en 

65  reponse  a  I'un  des  drapeaux  (ID)  d'identification 

8 
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de  salves  qui  identifie  le  secteur  de  reception 
d'une  salve  qui  correspond  a  la  salve  de 
reception  dans  la  trame  suivante. 

3.  Dispositif  pour  la  prediction  de  la  posi- 
tion  de  reception  selon  la  revendication  1  ou 
la  revendication  2,  dans  lequel  le  moyen  (23) 
de  detection  de  ^occurrence  d'evenement 
comprend  un  circuit  a  bascule  sensible  a  I'im- 
pulsion  (R)  de  detection  de  mot  unique  pour 
declencher  et  produire  ladite  configuration  de 

reference  comme  ladite  configuration  selec- 
tionnee. 

4.  Dispositif  pour  la  prediction  de  la  posi- 
tion  de  reception  selon  I'une  quelconque  des 

5  revendications  1  a  3,  dans  lequel  la  quantite 
de  decalage  est  egale  a  la  duree  de  chaque 
trame  a  acces  multiple  en  temps  partage 
moins  la  moitie  de  la  duree  d'une  fenetre  de 
detection  de  mot  unique  dans  laquelle  le  mot 

10  unique  de  chaque  salve  doit  etre  detecte. 
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