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(54)  Method  for  communicating  handse ts  

(57)  A  method  for  directly  communicating  handsets 
(15,  15)  is  provided.  The  method  includes  the  following 
steps  of  providing  a  calling  handset  (15)  and  a  called 
handset  (15),  inputting  a  first  number  to  the  calling 
handset  (15)  for  obtaining  a  first  identification  (ID)  code 
therefor,  inputting  a  second  number  to  the  called  hand- 
set  (15)  for  obtaining  a  second  ID  code  therefor,  trans- 
mitting  the  first  ID  code  from  the  calling  handset  (15)  to 

the  called  handset  (15)  when  the  calling  handset  (15)  is 
to  call  the  called  handset  (1  5),  receiving  the  first  ID  code 
by  the  called  handset  (15),  identifying  whether  the  first 
ID  code  matches  with  the  second  ID  code,  and  synchro- 
nizing  the  two  handsets  (15,15)  for  a  direct  communica- 
tion. 

Called 
Handset Receiving 

{CALI  REQj 

Direct  Communication 
Receiving  Mode 

Direct  Communication 
_  Idle  Mode 

Receiving 
jACCESS_CFMi 

Direct  Communication 
Connection  Mode 

Transmitting 
{START.COMMj 

Calling 
Handset 

Direct  Communication 
Calling  Mode 

End 
OR 
Fail 

Directly 
Commnicating 
_  Mode 

F i g .   5  

Receiving[ACCESS_REQj  And 
|HANDSHAKE_ACKj 
In  Next  DECT  Frame 

Direct  Communication 
Connection  Mode 

Receiving 
STARLCOMMi 

Printed  by  Xerox  (UK)  Business  Services 
2.16.7/3.6 



1 EP  0  964  532  A2 2 

Description 

[0001  ]  The  present  invention  relates  to  a  method  for 
direct  communication,  and  more  particularly  to  a 
method  for  communicating  handsets. 
[0002]  The  DECT  (Digital  Electronic  Code  Telephone 
Transmission)  is  the  protocol  for  European  digital  wire- 
less  telephone  and  can  be  applied  for  residential  PABX 
(Private  Automatic  Branch  Exchange).  So  far  there  is  no 
design  for  direct  communication  of  two  handsets  in 
Europe,  which  means  that  two  handsets  must  communi- 
cate  with  each  other  through  the  base  and  be  located  in 
a  place  where  the  radio  signal  from  the  base  can  be 
received. 
[0003]  Referring  to  Fig.  1,  there  is  schematically 
shown  the  present  condition. 
[0004]  The  Base  1  is  necessary  for  the  communica- 
tion  of  the  Handset#1  2  and  the  Handset#2  4  which  both 
communicate  with  the  external  (by  the  PSTN/ISDN) 
through  the  exchange  3  of  the  telephone  company.  The 
curve  BSR  is  the  boundary  of  the  service  range  of  Base 
1  .  We  can  see  that  the  Handset#1  2  5  is  out  of  the  serv- 
ice  range  and  cannot  communicate  with  Handset#2  4 
though  their  distance  is  very  short.  The  multiple  hand- 
sets  (parties,  branches  or  extensions)  DECT  wireless 
telephone  would  be  more  attractive  if  it  possesses  a 
function  similar  to  walkie-talkie  as  handsets  are  located 
far  away  from  where  the  base  is  placed. 
[0005]  Referring  now  to  Fig.  2,  the  DECT  wireless 
communication  standard  belongs  to  a  TDMA  (Time 
Division  Multiplex  Amplifier)  system  and  is  planned  to 
occupy  10  channels  (carriers)  each  of  which  is  called  a 
DECT  frame  divided  into  24  time  slots  and  programmed 
into  12  Full  Duplex  Bearers  wherein  12  time  slots  are 
used  for  up  link  communication  and  another  12  time 
slots  for  down  link  communication. 
[0006]  In  such  DECT  system,  handsets  communicate 
with  each  other  through  base  1  ,  cannot  communicate 
with  the  external  if  located  outside  of  the  service  range 
of  base  1,  and  cannot  communicate  with  each  other 
directly. 
[0007]  According  to  the  Japanese  PHS  (Phone  Har- 
monic  System)  which  selects  10  channels  out  of  all 
available  channels  for  communicating  PHS  handsets, 
however,  handsets  are  directly  communicable  in  the  fol- 
lowing  manner.  In  direct  communication  mode  continu- 
ously  scanning  the  10  channels,  when  a  (calling) 
handset  is  to  call,  an  empty  channel  is  selected  to  emit 
the  control  signal  to  call  another  (called)  handset  which 
will,  once  receiving  the  calling  signal,  answer  the  calling 
handset  to  connect  and  directly  communicate  with  each 
other. 
[0008]  Since  the  10  channels  are  to  be  continuously 
scanned  and  the  signals  are  to  be  continuously  emitted 
which  thus  are  relatively  energy-consuming,  in  order  to 
be  energy-saving,  some  one  suggests  calling  and 
called  handsets  can  communicate  with  each  other  if 
they  transmit  and  receive  signals  both  in  the  same  one 

of  the  time  slots  of  the  same  one  of  the  10  channels 
through  the  synchronous  characteristics  of  the  handset 
and  the  base.  Such  system  still  suffers  from  the  disad- 
vantage  that  handsets  must  be  located  within  a  region 

5  capable  of  receiving  the  radio  signal  of  the  same  base  in 
order  to  be  able  to  be  sychronous. 
[0009]  It  is  therefore  tried  by  the  applicant  to  overcome 
the  above  problems  encountered  by  the  prior  art. 
[001  0]  It  is  therefore  an  object  of  the  present  invention 

10  to  provide  a  method  of  directly  communicating  handsets 
without  the  involvement  of  the  base. 
[001  1  ]  It  is  another  object  of  the  present  invention  to 
provide  a  method  of  communicating  handsets  which  are 
to  transmit  phonetic  signals  only  when  the  user  is  talk- 

15  ing. 
[001  2]  It  is  further  an  object  of  the  present  invention  to 
provide  a  method  of  communicating  handsets  which  are 
relatively  energy-saving. 
[0013]  According  to  the  present  invention,  a  method 

20  for  directly  communicating  handsets  includes  the  follow- 
ing  steps  of  providing  a  calling  handset  and  a  called 
handset,  inputting  a  first  number  to  the  calling  handset 
for  obtaining  a  first  identification  (ID)  code  therefor, 
inputting  a  second  number  to  the  called  handset  for 

25  obtaining  a  second  ID  code  therefor,  transmitting  the 
first  ID  code  from  the  calling  handset  to  the  called  hand- 
set  when  the  calling  handset  is  to  call  the  called  hand- 
set,  receiving  the  first  ID  code  by  the  called  handset, 
identifying  whether  the  first  ID  code  matches  with  the 

30  second  ID  code,  and  synchronizing  the  two  handsets  for 
a  direct  communication  if  the  first  and  second  ID  codes 
match  with  each  other. 
[001  4]  Certainly  such  handsets  can  be  used  in  a  Euro- 
pean  DECT  system.  The  first  and  second  numbers  can 

35  be  respectively  encoded  by  the  calling  and  called  hand- 
sets  into  the  first  and  second  ID  codes  respectively.  The 
identifying  step  can  identify  whether  the  first  and  second 
ID  codes  are  identical  at  least  in  part,  or  alternatively 
are  matchable  with  each  other  somehow. 

40  [0015]  Preferably  each  of  the  first  and  second  ID 
codes  includes  a  direct  communication  ID  code  and  a 
channel  number. 
[0016]  Preferably  when  the  calling  handset  calls  the 
called  handset  in  the  present  method,  the  calling  hand- 

45  set  enters  into  a  direct  communication  idle  mode  in 
which  the  calling  handset  will  proceed  a  direct  commu- 
nication  calling  mode  for  calling  the  called  handset 
when  a  direct  communication  initialization  of  the  calling 
handset  is  true. 

so  [0017]  Preferably  in  the  direct  communication  calling 
mode,  there  are  the  following  steps  of  locating  an 
unused  one  of  time  slots  of  a  respective  channel,  defin- 
ing  the  one  time  slot  as  a  predetermined  time  slot  of  the 
calling  handset,  and  transmitting  the  direct  communica- 

55  tion  ID  code  of  the  calling  handset  to  the  called  handset 
in  the  predetermined  time  slot,  and  entering  into  a  direct 
communication  connection  mode  upon  receiving  an 
answering  signal  from  the  called  handset. 
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[0018]  Preferably  a  code  representing  the  predeter- 
mined  time  slot  is  generated  when  the  first  number  is 
encoded  into  the  first  ID  code  in  order  to  synchronize 
handsets. 
[0019]  Preferably  the  direct  communication  connec- 
tion  mode  includes  the  following  steps  of  returning  to 
the  direct  communication  idle  mode  when  a  handshake 
acknowledge  signal  from  the  called  handset  fails,  and 
connecting  a  phonetic  signal  of  the  calling  handset  for 
proceeding  a  directly  communicating  procedure  upon 
receiving  a  start  communication  signal  from  the  called 
handset. 
[0020]  Preferably  the  directly  communicating  proce- 
dure  includes  the  following  steps  of  transmitting  a  hand- 
shake  acknowledge  signal  for  connecting  the  handsets 
in  an  A-field  of  the  predeterminded  time  slot,  and  trans- 
mitting  the  phonetic  signal  to  the  called  handset  in  a  B- 
field  of  the  predetermined  time  slot  when  a  user  of  the 
calling  handset  is  talking. 
[0021]  Preferably  when  the  called  handset  receives 
the  first  ID  code,  the  called  handset  enters  into  a  direct 
communication  idle  mode  which  includes  the  following 
steps  of  entering  into  an  idle  state,  scanning  time  slots 
of  a  channel  corresponding  the  channel  number,  and 
finding  a  specific  time  slot  in  which  a  calling  signal  from 
the  calling  handset  is  received,  and  entering  into  a 
direct  communication  receiving  mode  when  the  direct 
communication  ID  codes  of  the  first  and  second  ID 
codes  match  with  each  other  during  the  specific  time 
slot. 
[0022]  Preferably  the  direct  communication  receiving 
mode  includes  the  following  steps  of  defining  the  spe- 
cific  time  slot  as  a  predetermined  time  slot  of  the  called 
handset,  transmitting  an  answering  signal  to  the  calling 
handset,  and  entering  into  a  direct  communication  con- 
nection  mode.  A  a  code  representing  the  predetermined 
time  slot  is  generated  when  the  second  number  is 
encoded  into  the  second  ID  code  in  order  to  synchro- 
nize  the  handsets. 
[0023]  Preferably  the  direct  communication  connec- 
tion  mode  includes  the  following  steps  of  returning  to 
the  direct  communication  idle  mode  when  a  handshake 
acknowledge  signal  from  the  calling  handset  fails,  trans- 
mitting  a  starting  communication  signal  to  the  calling 
handset  once  a  user  of  the  called  handset  decides  to 
connect,  and  connecting  a  phonetic  signal  of  the  called 
handset  for  entering  into  a  directly  communicating 
mode. 
[0024]  Preferably  the  directly  communicating  mode 
includes  the  following  steps  of  transmitting  a  handshake 
signal  for  maintaining  a  connection  between  the  hand- 
sets  in  an  A-field  of  the  predetermined  time  slot,  and 
transmitting  the  phonetic  signal  to  the  calling  handset  in 
a  B-f  ield  of  the  predetermined  time  slot  when  the  user  is 
talking.  Each  of  the  first  and  second  ID  numbers 
includes  an  additional  encryption  code. 
[0025]  Addressing  differently  the  present  invention,  a 
method  for  directly  communicating  handsets  includes 

the  steps  of  providing  a  first  handset  and  a  second 
handset,  causing  the  first  handset  to  enter  into  a  direct 
communication  idle  mode,  causing  the  first  handset  to 
enter  into  a  direct  communication  calling  mode  once  the 

5  first  handset  is  desired  to  require  a  direct  communica- 
tion,  receiving  a  calling  signal  from  the  second  handset, 
causing  the  first  handset  to  enter  into  a  direct  communi- 
cation  receiving  mode  upon  identifying  the  calling  signal 
contains  a  partial  signal  matching  with  a  corresponding 

10  one  of  the  first  handset  for  synchronizing  the  first  and 
second  handsets,  causing  the  first  handset  to  enter  into 
a  direct  communication  connection  mode,  and  causing 
the  first  handset  to  enter  into  a  directly  communicating 
mode  upon  transmitting  a  data. 

15  [0026]  Certainly,  the  partial  signal  can  be  a  direct 
communication  ID  code.  In  the  calling  mode,  the  follow- 
ing  steps  can  be  proceeded:  locating  an  unused  time 
slot,  setting  the  unused  time  slot  as  a  direct  communica- 
tion  time  slot,  transmitting  a  calling  signal  in  the  direct 

20  communication  time  slot,  and  transmitting  a  confirming 
signal  upon  receiving  an  answering  signal  from  the  sec- 
ond  handset.  The  present  method  can  further  include  a 
step  of  encrypting  a  data  before  the  first  handset  having 
received  a  handshake  acknowledge  signal  enters  into 

25  the  direct  communication  connection  mode. 
[0027]  Preferably  the  direct  communication  connec- 
tion  mode  proceeds  the  following  steps  of  transmitting  a 
start  communication  signal  upon  generating  the  data 
and  confirming  an  existence  of  a  handshake  acknowl- 

30  edge  signal,  and  entering  into  the  directly  communicat- 
ing  mode  upon  receiving  a  start  communication  signal 
from  the  second  handset. 
[0028]  Preferably  the  directly  communicating  mode 
proceeds  the  following  steps  of  returning  to  the  direct 

35  communication  idle  mode  upon  receiving  a  stop  com- 
munication  signal  from  the  second  handset,  returning  to 
the  direct  communication  idle  mode  if  a  handshake 
between  the  handsets  fails,  and  transmitting  a  stop 
communication  signal  to  enter  into  the  direct  communi- 

40  cation  mode  when  the  first  handset  has  an  interrupted 
communication. 
[0029]  Preferably  the  calling  signal  includes  an 
encrypted  code  for  encrypting  a  data,  and  a  channel 
number  for  identifying  a  communication  channel. 

45  [0030]  The  direct  communication  receiving  mode  pro- 
ceeds  the  following  steps  of  identifying  a  communica- 
tion  time  slot  in  which  the  calling  signal  is  identified  to 
contain  the  partial  signal  matching  with  the  correspond- 
ing  one  of  the  first  handset,  transmitting  an  answering 

so  signal,  and  transmitting  a  handshake  acknowledge  sig- 
nal  upon  receiving  an  answering  confirmation  signal 
from  the  second  handset.  The  present  method  further 
includes  a  step  of  encrypting  a  data  before  entering  into 
the  direct  communication  connection  mode. 

55  [0031  ]  The  present  invention  may  best  be  understood 
through  the  following  descriptions  with  reference  to  the 
accompanying  drawings,  in  which: 
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Fig.  1  is  a  schematical  application  view  of  a  DECT 
wireless  telephone  system; 
Fig.  2  is  a  diagram  showing  a  signal  frame  in  a 
DECT  system; 
Fig.  3  is  a  schematic  view  showing  two  handsets  5 
directly  communicating  with  each  other; 
Fig.  4  is  a  flow  chart  showing  what  is  occuring  after 
a  direct  communication  identification  code  is  input- 
ted  into  a  handset  according  to  the  present  inven- 
tion;  10 
Fig.  5  is  a  flow  chart  showing  how  handsets 
become  directly  communicated  according  to  the 
present  invention; 
Fig.  6  is  a  flow  chart  showing  what  a  direct  commu- 
nication  idle  mode  will  proceed  according  to  the  is 
present  invention; 
Fig.  7  is  a  flow  chart  showing  what  a  direct  commu- 
nication  calling  mode  will  proceed  according  to  the 
present  invention; 
Fig.  8  is  a  flow  chart  showing  what  a  direct  commu-  20 
nication  receiving  mode  will  proceed  according  to 
the  present  invention; 
Fig.  9  is  a  flow  chart  showing  what  a  direct  commu- 
nication  connection  mode  will  proceed  according  to 
the  present  invention;  25 
Fig.  10  is  a  flow  chart  showing  what  a  directly  com- 
municating  mode  will  proceed  according  to  the 
present  invention;  and 
Fig.  1  1  is  a  diagram  showing  a  format  for  a  DECT 
time  slot  according  to  the  present  invention.  30 

[0032]  Referring  to  Fig.  3,  if  two  DECT  handsets  15 
are  located  outside  of  the  BSR  (Boundary  Service 
Range)  of  the  base  11,  for  example,  the  users  go  for 
party,  excursion,  shopping...  etc.,  handsets  15  can  get  35 
directly  communicated  through  the  present  invention. 
[0033]  A  method  for  directly  communicating  handsets 
15  according  to  the  present  invention  includes  the  fol- 
lowing  steps  of: 

40 
1)  providing  calling  and  called  handsets  15  which  in 
this  embodiment  are  used  in  a  European  DECT 
system; 
2)  respectively  inputting  a  first  number  and  a  sec- 
ond  number  which  in  this  instance  can  be  identical  45 
to  calling  and  called  handsets  15  for  respectively 
obtaining  a  first  and  a  second  identification  (ID) 
codes  therefor.  By  this,  handsets  15  enter  into  a 
direct  communication  idle  mode.  As  shown  in  Fig. 
4,  through  an  algorithm  operation  which  is  well-  so 
known  in  the  pertinent  art  and  will  not  be  further 
described,  the  first  (or  second)  number  will  be 
encoded  into  the  first  (or  second)  identification  code 
which  includes  three  ID  numbers,  i.e.  a  direct  com- 
munication  identification  code,  a  key  for  additional  55 
encryption  and  a  channel  number  including  a  car- 
rier  number  and  a  slot  number  for  down  link  and/or 
up  link  for  direct  communication  of  handsets  15; 

and 
3)  transmitting  the  first  ID  code  from  calling  handset 
15  to  called  handset  15  when  the  former  is  to  call 
the  latter.  After  receiving  the  first  ID  code,  the  called 
handset  15  will  identify  whether  the  direct  commu- 
nication  identification  code  in  the  first  ID  code  is 
identical  to  or  matches  with  that  in  the  second  ID 
code.  If  yes,  the  two  handsets  15  will  be  synchro- 
nized  for  a  direct  communication. 

[0034]  Fig.  5  shows  the  procedure  how  handsets  15 
are  directly  communicated.  After  the  direct  communica- 
tion  ID  code  is  generated,  calling  handset  15  will  enter 
into  a  direct  communication  idle  mode  as  shown  in  Fig. 
6. 
[0035]  When  the  direct  communication  between  hand- 
sets  15  is  desired,  the  user  will  switch  the  function  key 
to  initialize  the  handset  15  which  will  enter  in  turn  into 
the  direct  communication  calling  mode  as  shown  in  Fig. 
7,  the  direct  communication  connection  mode  as  shown 
in  Fig.  9  and  the  directly  communicating  mode  as  shown 
in  Fig.  10. 
[0036]  By  the  same  token,  after  encoding,  called 
handset  15  will  enter  into  the  direct  communication  idle 
mode  also.  Nevertheless,  upon  receiving  the  calling  sig- 
nal  (CALL_REQ),  called  handset  15  will  in  turn  enter 
into  the  direct  communication  receiving  mode  as  shown 
in  Fig.  8,  the  direct  communication  connection  mode 
and  the  directly  communicating  mode  for  direct  commu- 
nication  with  calling  handset  15.  In  order  to  save  energy 
while  communicating,  the  phonetic  signal  will  be 
received/transmitted  only  when  the  user  is  talking. 
[0037]  As  an  example,  we  can  manually  input  or 
somehow  set  in  the  DECT  system  to  input  the  same 
number  1234  respectively  into  a  first  and  a  second 
handsets  to  obtain  through  an  algorithm  operation  a 
direct  communication  ID  13579,  a  key  246801234567 
for  additional  communication  encryption  and  a  down 
link  channel  number  (3,  5)  and  an  up  link  channel 
number  (3,  1  7)  for  handset  direct  communication  where 
3  denotes  the  carrier  number  and  5  or  1  7  denotes  the 
slot  number. 
[0038]  As  shown  in  Fig.  6,  after  entering  into  the  direct 
communication  idle  mode,  handsets  will  enter  into  the 
direct  communication  calling  mode  if  the  direct  commu- 
nication  has  been  initialized.  If  not,  handsets  will  enter 
into  an  idle  state  for  energy-saving.  After  a  predeter- 
mined  period  of  time  has  been  counted  up,  by  scanning 
all  over  2  DECT  multi-frames  for  finding  a  specific  time 
slot  in  which  a  calling  signal  (CALL_REQ)  from  the  call- 
ing  handset  is  received,  the  called  handset  will  enter 
into  the  direct  communication  receiving  mode  when  the 
direct  communication  ID  codes  of  the  first  and  second 
ID  codes  match  with  each  other  during  the  specific  time 
slot.  Specifically,  the  handset  will  be  periodically  (e.g. 
every  620  ms)  waked  up  for  receiving  the  calling  signal 
(CALL_REQ)  from  the  other  handset  in  the  predeter- 
mined  carrier  number  (e.g.  3)  for  a  certain  period  of  time 
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(e.g  20  ms). 
[0039]  As  shown  in  Fig.  7,  when  the  calling  handset  is 
to  call  the  called  handset,  the  calling  handset  is 
switched  into  the  direct  communication  calling  mode  to 
proceed  the  following  steps  of:  s 

[0040]  As  shown  in  Fig.  8,  when  the  handset  (e.g.  the  35 
called  one)  in  the  direct  communication  idle  mode  is 
waked  up  every  620  ms  to  scan  for  20  ms  the  carrier  3 
for  receiving  the  calling  signal  (CALL_REQ)  to  have 
compared  to  find  the  direct  communication  identification 
code  13579  contained  in  the  calling  signal  is  the  same  40 
or  matchable  with  that  (13579)  of  its  own  in  a  particular 
channel,  the  handset  will  be  switched  to  the  direct  com- 
munication  receiving  mode  and  then  the  relevant  spe- 
cific  time  slot  is  defined  as  a  predetermined  time  slot  or 
the  down  link  channel  (3,  5)  of  said  called  handset  so  45 
that  the  bit  counter  and  the  slot  counter  of  both  hand- 
sets  are  synchronized.  In  the  predetermined  up  link 
channel  (3,  17),  an  answering  signal  (ACCESS_REQ)  is 
transmitted  to  the  calling  handset.  If  the  answering  con- 
firmation  signal  (ACCESS_CONFIRM)  is  not  received  so 
in  the  down  link  channel  (3,  5)  of  the  next  DECT  frame, 
the  (called)  handset  will  enter  into  the  direct  communi- 
cation  idle  mode.  If  yes,  the  local  multiframe  counter 
and  the  frame  counter  of  the  called  handset  are  zeroed 
so  that  the  multi-frame  counters  and  the  frame  counters  55 
of  both  handsets  are  synchronized,  the  handshake 
acknowledge  signal  (HANDSHAKE_ACK)  is  transmit- 
ted  in  the  up  link  channel  (3,  17)  of  the  same  DECT 

frame,  and  the  encoded  encryption  key  will  initialize  the 
phonetic  encryption  for  the  called  handset  so  that  the 
direct  communication  between  handsets  is  established 
and  the  called  handset  will  enter  into  the  direct  commu- 
nication  connection  mode.  Similarly,  the  relevant 
encoded  encryption  key  will  initialize  the  phonetic 
encryption  for  the  calling  handset  and  then  the  calling 
handset  will  enter  into  the  direct  communication  con- 
nection  mode. 
[0041  ]  It  is  well-known  that  every  channel  or  time  slot 
can  be  represented  by  a  specific  code. 
[0042]  As  shown  in  Fig.  9,  in  the  direct  communication 
connection  mode,  the  calling  (called)  handset  will  pro- 
ceed  the  following  steps  of: 

returning  to  the  direct  communication  idle  mode 
when  the  handshake  acknowledge  signal 
(HANDSHAKE_ACK)  from  the  called  (calling) 
handset  fails  or  does  not  exist.  If  yes,  the  calling 
handset  will  further  check  whether  the  start  com- 
munication  signal  is  received?  If  no  start  communi- 
cation  signal  is  received,  the  calling  handset  will 
return  to  check  whether  the  acknowledge  signal 
(HANDSHAKE_ACK)  is  existent.  Whereas,  the 
called  handset  will  further  check  whether  the  user 
desires  to  start  communication.  If  not,  the  called 
handset  will  return  to  check  whether  the  acknowl- 
edge  signal  (HANDSHAKE_ACK)  is  existent;  and  if 
yes,  the  called  handset  will  transmit  the  start  com- 
munication  signal;  and 
connecting  a  phonetic  signal  (U-Plane)  of  the  call- 
ing  (called)  handset  for  proceeding  a  directly  com- 
municating  procedure  upon  receiving  a  start 
communication  signal  from  the  called  handset 
(after  transmitting  the  start  communication  signal). 

[0043]  In  this  embodiment,  when  two  handsets  have 
been  set  in  direct  communication,  the  called  handset 
will  notify  the  user  by  a  ringing  signal  upon  receiving  the 
calling  signal  from  the  calling  haneset.  After  the  user 
presses  the  talking  key,  the  called  handset  will  connect 
the  phonetic  signal  and  notify  the  calling  handset  to  con- 
nect  the  phonetic  signal.  In  the  direct  communication 
connection  mode,  the  calling  handset  will  show 
[READY]  to  indicate  that  the  called  handset  has  been 
found.  Upon  confirming  the  called  handset  has  con- 
nected  the  phonetic  signal,  the  calling  handset  will  con- 
nect  the  phonetic  signal  at  the  same  time  and  show 
[TALKING]  for  the  user  to  communicate. 
[0044]  After  the  direct  communication  connection  has 
been  established  between  handsets,  handsets  will 
transmit/receive  the  handshake  acknowledge  signal 
(HANDSHAKE_ACK)  for  handshaking  with  each  other 
until  the  connection  therebetween  is  interrupted.  After 
communicated,  handsets  through  the  provision  of  the 
voice  active  detector  will  decide  whether  the  phonetic 
signal  should  be  transmitted  and  will  notify  the  handset 
to  be  communicated  whether  the  information  transmit- 

scanning  carriers  and  locating  by  the  local  slot 
counter  an  unused  one,  e.g.  No.  13  of  time  slots  of 
a  respective  channel,  e.g.  No.  3,  defining  the  one 
time  slot,  No.  13  as  a  predetermined  time  slot  or  a  10 
down  link  channel  number  (3,  5),  where  3  denotes 
the  carrier  number  and  5  denotes  the  slot  number, 
of  the  calling  handset,  and  transmitting  for  a  spe- 
cific  period  of  time,  e.g.  800  ms  the  down  link  calling 
signal  (CALL_REQ)  including  direct  communication  15 
ID  code  13579  of  the  calling  handset  to  the  called 
handset  in  this  predetermined  time  slot  (3,  5); 
entering  into  the  direct  communication  idle  mode  if 
no  answering  signal  (ACCESS_REQ)  in  the  corre- 
sponding  up  link  channel  number  (3,  1  7)  is  received  20 
from  the  called  handset  which  means  that  two 
handsets  inter-distance  too  much  so  as  to  abandon 
the  calling  procedure,  while  upon  receiving  the 
answering  signal  from  the  called  handset,  transmit- 
ting  the  answering  confirmation  signal  25 
(ACCESS_CONFIRM),  zeroing  the  signal  frame 
and  the  multi-frame  and  scanning  carriers;  and 
checking  whether  the  handshake  acknowledge 
(HANDSHAKE_ACK)  signal  is  received?  If  no, 
entering  into  the  direct  communication  idle  mode  30 
and  if  yes,  initializing  the  phonetic  encryption  and 
then  entering  into  the  direct  communication  con- 
nection  mode. 
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ted  in  this  time  slot  contains  the  phonetic  signal  (U- 
plane)  according  to  the  information  included  in  the 
handshake  acknowledge  signal  (HANDSHAKE_ACK). 
Accordingly,  the  handset  will  transmit/receive  the  pho- 
netic  signal  only  when  the  user  is  talking. 
[0045]  Otherwise,  the  handset  will  only  transmit  the 
handshaking  signal  for  communicating  handsets  for 
energy-saving  in  transmitting/receiving  the  phonetic  sig- 
nal.  Describing  differently,  as  shown  in  Fig.  10,  the 
directly  communicating  procedure  includes  the  following 
steps  of: 

checking  whether  the  handshake  acknowledge  sig- 
nal  for  connecting  handsets  has  been  transmitted 
to  the  to-be-communicated  handset  in  an  A-field  of 
the  predeterminded  time  slot.  If  no,  the  handset  is 
caused  to  enter  into  the  direct  communication  idle 
mode;  and  if  yes,  the  phonetic  signal  will  be  trans- 
mitted  to  the  called  handset  in  a  B-field  of  the  pre- 
determined  time  slot  when  the  user  of  the  calling 
handset  is  talking;  and 
checking  whether  a  stop  communication  signal  is 
received?  If  yes,  the  handset  will  enter  into  the 
direct  communication  idle  mode;  and  if  not,  the 
handset  will  check  whether  a  user-interrupting  com- 
munication  signal  is  received?  If  not,  the  handset 
will  check  again  whether  the  handshake  acknowl- 
edge  signal  for  connecting  handsets  has  been 
transmitted  to  the  to-be-communicated  handset; 
and  if  yes,  the  handset  will  transmit  the  stop  com- 
munication  signal  and  then  enter  the  direct  commu- 
nication  idle  mode.  If  the  distance  between 
handsets  becomes  larger  and  larger,  handsets  will 
not  receive  the  correct  handshake  acknowledge 
signal  (HANDSHAKE_ACK)  for  a  period  of  time  to 
finally  respectively  enter  into  the  direct  communica- 
tion  idle  mode. 

[0046]  Referring  now  to  Fig.  11,  according  to  the 
DECT  slot  structure,  a  full  time  slot  includes  an  S-field 
for  ascertaining  that  handsets  have  the  synchronized 
time  slot,  an  A-field  for  transmitting/receiving  the  control 
signal  (S-plane  data),  e.g.  the  handshake  acknowledge 
signal  (HANDSHAKE_ACK)  or  the  calling  signal 
(CALL_REQ),  a  B-field  for  transmitting/receiving  the 
phonetic  signal  or  the  digital  data  (U-plane  data),  and  a 
Z-field.  Since  the  length  of  A-field  is  far  less  than  that  of 
B-field,  handsets  maintained  in  connection  will  only  con- 
sume  a  small  amount  of  energy  if  kept  positively  active 
only  when  the  user  is  talking  through  the  provision  of  the 
voice  active  detector. 
[0047]  The  present  method  can  not  only  be  applied  to 
phonetical  inter-communication  but  used  for  data  trans- 
mission  in  a  manner  similar  to  the  general  wireless  RS- 
232  cable  for  internal  office  wireless  transmission. 
[0048]  By  adopting  the  DECT  system,  a  higher  trans- 
mission  speed  up  to  1  Mbps  can  be  obtained. 
[0049]  For  energy-saving  in  the  DECT  system,  the 

DECT  S-plane  is  used  for  maintaining  the  connection 
and  synchronization  of  handsets.  In  other  words, 
energy  consumption  in  transmitting  and  receiving  will 
occur  only  in  the  A-field  of  the  active  full  slot  since 

5  through  the  provision  of  the  voice  active  detector, 
energy  will  be  consumed  only  when  there  is  a  phonetic 
signal  or  a  data  transmission  to  be  executed  in  B-field  of 
the  relevant  time  slot.  As  such,  handsets  according  to 
the  present  invention  will  be  more  energy-saving  than 

10  the  general  wireless  telecommunication  speaker. 
[0050]  For  compatible  with  the  original  DECT  system, 
the  direct  communication  protocol  is  decided  according 
to  the  communication  protocol  of  the  original  DECT  sys- 
tem.  Since  handsets  can  directly  communicate  with 

15  each  other  without  the  involvement  of  the  base,  hand- 
sets  will  not  interfere  with  the  operation  of  the  DECT 
system  nearby.  Certainly,  the  functions,  e.g.  handover 
and  advance_connect,  according  to  the  communication 
protocol  in  the  original  DECT  system  can  be  applied  in 

20  handsets. 
[0051]  Describing  differently,  a  method  for  directly 
communicating  handsets  according  to  the  present 
invention  includes  the  following  steps  of: 

25  providing  a  first  handset  and  a  second  handset; 
causing  the  first  handset  to  enter  into  a  direct  com- 
munication  idle  mode; 
causing  the  first  handset  to  enter  into  a  direct  com- 
munication  calling  mode,  e.g.  as  shown  in  Fig.  6, 

30  once  the  first  handset  is  desired  to  require  a  direct 
communication; 
receiving  a  calling  signal,  e.g.  including  an 
encrypted  code  for  encrypting  a  data  and  a  channel 
number  for  identifying  a  communication  channel, 

35  from  the  second  handset; 
causing  the  first  handset  to  enter  into  a  direct  com- 
munication  receiving  mode,  e.g.  as  shown  in  Fig.  8, 
upon  identifying  the  calling  signal  contains  a  partial 
signal,  e.g.  a  direct  communication  ID  code,  match- 

40  ing  with  a  corresponding  one  of  the  first  handset  for 
synchronizing  the  first  and  second  handsets; 
causing  the  first  handset  to  enter  into  a  direct  com- 
munication  connection  mode,  e.g.  as  shown  in  Fig. 
9;  and 

45  causing  the  first  handset  to  enter  into  a  directly 
communicating  mode,  e.g.  as  shown  in  Fig.  10, 
upon  transmitting  a  data. 

[0052]  As  stated  earlier,  in  the  method  for  directly 
so  communicating  handsets  according  to  the  present 

invention,  it  might  be  preferred  to  include  therein  a  step 
of  encrypting  a  data  before  entering  into  the  direct  com- 
munication  connection  mode  for  a  secret  purpose. 
[0053]  The  features  disclosed  in  the  foregoing 

55  description,  in  the  following  claims  and/or  in  the  accom- 
panying  drawings  may,  both  separately  and  in  any  com- 
bination  thereof,  be  material  for  realising  the  invention  in 
diverse  forms  thereof. 

30 
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Claims 

1  .  A  method  for  directly  communicating  handsets  (15, 
15),  characterized  in  that  the  method  comprises: 

5 
providing  a  calling  handset  (15)  and  a  called 
handset  (15); 
inputting  a  first  number  to  the  calling  handset 
(15)  for  obtaining  a  first  identification  (ID)  code 
therefor;  10 
inputting  a  second  number  to  the  called  hand- 
set  (15)  for  obtaining  a  second  ID  code  there- 
for; 
transmitting  the  first  ID  code  from  the  calling 
handset  (15)  to  the  called  handset  (15)  when  is 
the  calling  handset  (15)  is  to  call  the  called 
handset  (15); 
receiving  the  first  ID  code  by  the  called  handset 
(15); 
identifying  whether  the  first  ID  code  matches  20 
with  the  second  ID  code;  and 
synchronizing  the  two  handsets  (15,  15)  for  a 
direct  communication  if  the  first  ID  code 
matches  with  the  second  ID  code. 

25 
2.  A  method  for  directly  communicating  handsets  (15, 

15)  according  to  claim  1  characterized  in  that  the 
handsets  (15,  15)  are  used  in  a  European  DECT 
system. 

30 
3.  A  method  for  directly  communicating  handsets  (15, 

15)  according  to  claim  1  characterized  in  that  the 
first  and  second  numbers  are  respectively  encoded 
by  the  calling  and  called  handsets  (15,  15)  into  the 
first  and  second  ID  codes  respectively.  35 

4.  A  method  for  directly  communicating  handsets  (15, 
15)  according  to  claim  1  characterized  in  that  the 
identifying  step  is  to  identify  whether  the  first  and 
second  ID  codes  are  identical  in  part  at  least.  40 

5.  A  method  for  directly  communicating  handsets  (15, 
1  5)  according  to  claim  1  characterized  in  that  each 
of  the  first  and  second  ID  codes  comprises  a  direct 
communication  ID  code  and  a  channel  number.  45 

6.  A  method  for  directly  communicating  handsets  (15, 
1  5)  according  to  claim  5  characterized  in  that  when 
the  calling  handset  (15)  calls  the  called  handset 
(15),  the  calling  handset  (15)  enters  into  a  direct  so 
communication  idle  mode  in  which  the  calling  hand- 
set  (15)  will  proceed  a  direct  communication  calling 
mode  for  calling  the  called  handset  (15)  when  a 
direct  communication  initialization  of  the  calling 
handset  (1  5)  is  true.  55 

7.  A  method  for  directly  communicating  handsets  (15, 
15)  according  to  claim  6  characterized  in  that  in  the 

32  A2  12 

direct  communication  calling  mode,  there  are  the 
following  steps: 

locating  an  unused  one  of  time  slots  of  a 
respective  channel,  defining  the  one  time  slot 
as  a  predetermined  time  slot  of  the  calling 
handset  (15),  and  transmitting  the  direct  com- 
munication  ID  code  of  the  calling  handset  (15) 
to  the  called  handset  (15)  in  the  predetermined 
time  slot;  and 
entering  into  a  direct  communication  connec- 
tion  mode  upon  receiving  an  answering  signal 
from  the  called  handset  (15). 

8.  A  method  for  directly  communicating  handsets  (1  5, 
15)  according  to  claim  7  characterized  in  that  a 
code  representing  the  predetermined  time  slot  is 
generated  when  the  first  number  is  encoded  into 
the  first  ID  code  in  order  to  synchronize  handsets 
(15,  15). 

9.  A  method  for  directly  communicating  handsets  (1  5, 
15)  according  to  claim  7  characterized  in  that  the 
direct  communication  connection  mode  includes 
the  following  steps  of: 

returning  to  the  direct  communication  idle 
mode  when  a  handshake  acknowledge  signal 
from  the  called  handset  (15)  fails;  and 
connecting  a  phonetic  signal  of  the  calling 
handset  (15)  for  proceeding  a  directly  commu- 
nicating  procedure  upon  receiving  a  start  com- 
munication  signal  from  the  called  handset  (15). 

10.  A  method  for  directly  communicating  handsets  (15, 
15)  according  to  claim  9,  characterized  in  that  the 
directly  communicating  procedure  includes  the  fol- 
lowing  steps  of: 

transmitting  a  handshake  acknowledge  signal 
for  connecting  the  handsets  (15,  15)  in  an  A- 
f  ield  of  the  predeterminded  time  slot;  and 
transmitting  the  phonetic  signal  to  the  called 
handset  (15)  in  a  B-field  of  the  predetermined 
time  slot  when  a  user  of  the  calling  handset 
(15)  is  talking. 

11.  A  method  for  directly  communicating  handsets  (15, 
15)  according  to  claim  5  characterized  in  that  when 
the  called  handset  (15)  receives  the  first  ID  code, 
the  called  handset  (15)  enters  into  a  direct  commu- 
nication  idle  mode  which  includes  the  following 
steps  of: 

entering  into  an  idle  state; 
scanning  time  slots  of  a  channel  corresponding 
the  channel  number;  and 
finding  a  specific  time  slot  in  which  a  calling  sig- 
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nal  from  the  calling  handset  (15)  is  received, 
and  entering  into  a  direct  communication 
receiving  mode  when  the  direct  communication 
ID  codes  of  the  first  and  second  ID  codes 
match  with  each  other  during  the  specific  time  5 
slot. 

12.  A  method  for  directly  communicating  handsets  (15, 
1  5)  according  to  claim  1  1  characterized  in  that  the 
direct  communication  receiving  mode  includes  the  10 
following  steps  of: 

13.  A  method  for  directly  communicating  handsets  (15,  20 
15)  according  to  claim  12  characterized  in  that  a 
code  representing  the  predetermined  time  slot  is 
generated  when  the  second  number  is  encoded 
into  the  second  ID  code  in  order  to  synchronize  the 
handsets  (15,  15).  25 

14.  A  method  for  directly  communicating  handsets  (15, 
1  5)  according  to  claim  1  2  characterized  in  that  the 
direct  communication  connection  mode  includes 
the  following  steps  of:  30 

returning  to  the  direct  communication  idle 
mode  when  a  handshake  acknowledge  signal 
from  the  calling  handset  (15)  fails; 
transmitting  a  starting  communication  signal  to  35 
the  calling  handset  (15)  once  a  user  of  the 
called  handset  (15)  decides  to  connect;  and 
connecting  a  phonetic  signal  of  the  called 
handset  (1  5)  for  entering  into  a  directly  commu- 
nicating  mode.  40 

15.  A  method  for  directly  communicating  handsets  (15, 
1  5)  according  to  claim  1  4  characterized  in  that  the 
directly  communicating  mode  includes  the  following 
steps  of:  45 

16.  A  method  for  directly  communicating  handsets  (15, 
1  5)  according  to  claim  1  characterized  in  that  each  55 
of  the  first  and  second  ID  numbers  includes  an 
additional  encryption  code. 

17.  A  method  for  directly  communicating  handsets  (15, 
15)  comprising  the  steps  of: 

providing  a  first  handset  (15)  and  a  second 
handset  (15); 
causing  the  first  handset  (15)  to  enter  into  a 
direct  communication  idle  mode; 
causing  the  first  handset  (15)  to  enter  into  a 
direct  communication  calling  mode  once  the 
first  handset  (15)  is  desired  to  require  a  direct 
communication; 
receiving  a  calling  signal  from  the  second 
handset  (15); 
causing  the  first  handset  (15)  to  enter  into  a 
direct  communication  receiving  mode  upon 
identifying  the  calling  signal  contains  a  partial 
signal  matching  with  a  corresponding  one  of 
the  first  handset  (15)  for  synchronizing  the  first 
and  second  handsets  (15,  15); 
causing  the  first  handset  (15)  to  enter  into  a 
direct  communication  connection  mode;  and 
causing  the  first  handset  (15)  to  enter  into  a 
directly  communicating  mode  upon  transmit- 
ting  a  data. 

18.  A  method  for  directly  communicating  handsets  (15, 
15)  according  to  claim  17  characterized  in  that  the 
partial  signal  is  a  direct  communication  ID  code. 

19.  A  method  for  directly  communicating  handsets  (15, 
15)  according  to  claim  18  characterized  in  that  in 
the  calling  mode,  the  following  steps  are  pro- 
ceeded: 

locating  an  unused  time  slot; 
setting  the  unused  time  slot  as  a  direct  commu- 
nication  time  slot; 
transmitting  a  calling  signal  in  the  direct  com- 
munication  time  slot;  and  transmitting  a  con- 
firming  signal  upon  receiving  an  answering 
signal  from  the  second  handset  (15). 

20.  A  method  for  directly  communicating  handsets  (15, 
15)  according  to  claim  19,  further  comprising  a  step 
of  encrypting  a  data  before  the  first  handset  (15) 
having  received  a  handshake  acknowledge  signal 
enters  into  the  direct  communication  connection 
mode. 

21.  A  method  for  directly  communicating  handsets  (15, 
15)  according  to  claim  19  characterized  in  that  the 
direct  communication  connection  mode  proceeds 
the  following  steps  of: 

transmitting  a  start  communication  signal  upon 
generating  the  data  and  confirming  an  exist- 
ence  of  a  handshake  acknowledge  signal;  and 
entering  into  the  directly  communicating  mode 

defining  the  specific  time  slot  as  a  predeter- 
mined  time  slot  of  the  called  handset  (15); 
transmitting  an  answering  signal  to  the  calling  15 
handset  (15);  and 
entering  into  a  direct  communication  connec- 
tion  mode. 

35 

40 

transmitting  a  handshake  signal  for  maintaining 
a  connection  between  the  handsets  (15,  15)  in 
an  A-field  of  the  predetermined  time  slot;  and 
transmitting  the  phonetic  signal  to  the  calling  so 
handset  (15)  in  a  B-field  of  the  predetermined 
time  slot  when  the  user  is  talking. 

8 
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upon  receiving  a  start  communication  signal 
from  the  second  handset  (15). 

22.  A  method  for  directly  communicating  handsets  (15, 
15)  according  to  claim  21  characterized  in  that  the  s 
directly  communicating  mode  proceeds  the  follow- 
ing  steps  of: 

returning  to  the  direct  communication  idle 
mode  upon  receiving  a  stop  communication  w 
signal  from  the  second  handset  (15); 

returning  to  the  direct  communication  idle 
mode  if  a  handshake  between  the  handsets 
(15,  15)  fails;  and  is 

transmitting  a  stop  communication  signal  to 
enter  into  the  direct  communication  mode 
when  the  first  handset  (1  5)  has  an  interrupted 
communication.  20 

23.  A  method  for  directly  communicating  handsets  (15, 
15)  according  to  claim  19  characterized  in  that  the 
calling  signal  includes: 

25 
an  encrypted  code  for  encrypting  a  data;  and 
a  channel  number  for  identifying  a  communica- 
tion  channel. 

24.  A  method  for  directly  communicating  handsets  (15,  30 
15)  according  to  claim  17  characterized  in  that  the 
direct  communication  receiving  mode  proceeds  the 
following  steps  of: 

identifying  a  communication  time  slot  in  which  35 
the  calling  signal  is  identified  to  contain  the  par- 
tial  signal  matching  with  the  corresponding  one 
of  the  first  handset  (15); 
transmitting  an  answering  signal;  and 
transmitting  a  handshake  acknowledge  signal  40 
upon  receiving  an  answering  confirmation  sig- 
nal  from  the  second  handset  (15). 

25.  A  method  for  directly  communicating  handsets  (15, 
1  5)  according  to  claim  24  further  comprising  a  step  45 
of  encrypting  a  data  before  entering  into  the  direct 
communication  connection  mode. 

26.  A  method  for  directly  communicating  handsets  (15, 
15)  according  to  claim  17  characterized  in  that  the  so 
handsets  (15,  15)  are  European  digital  wireless 
DECT  (Digital  Electronic  Code  Telephone  Trans- 
mission)  telephones. 

55 
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