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©  Call  transfer  method. 

©  There  is  provided  a  method  for  transferring 
an  incoming  telephone  call  to  another  station, 
utilizing  the  services  of  a  network.  The  method 
consists  of  calling  a  station  of  destination  by  an 
exchange  apparatus  ;  then  entering  a  three- 
party  communication  state  including  the 
exchange,  the  station  of  destination  of  transfer 
and  the  call  originating  station  ;  and  sending  a 
soundless  signal  from  the  exchange  to  the  sta- 
tion  of  destination  of  transfer  and  the  call  origi- 
nating  station,  whereby  the  communication  is 
enabled  between  these  stations,  so  that  the  call 
is  apparently  transferred  to  the  station  of  desti- 
nation. 
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BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  a  method  for 
transferring  a  telephone  call  to  a  desired  destination. 

Related  Background  Art 

The  transfer  of  an  external  call  has  been  conduc- 
ted  by  a  communication  apparatus  or  an  internal 
exchange  apparatus  with  a  call  transfer  function  for 
transferring  an  incoming  call  from  an  analog  channel, 
utilizing  another  analog  channel. 

Also  the  recent  progress  in  ISDN  (integrated  ser- 
vice  digital  network)  has  enabled  transfer  of  external 
call,  utilizing  the  supplementary  service  of  ISDN. 
Such  external  call  transfer  relies  on  "transfer  during 
communication"  (a  function  for  transferring  a  call,  in 
communication  by  the  user,  to  a  third  party)  or  "incom- 
ing  call  transfer"  (a  function  for  transferring  an  incom- 
ing  call  to  a  third  party,  without  responding  to  said 
incoming  call),  which  are  the  additional  services  of  the 
ISDN.  After  such  "transfer  during  communication"  or 
"incoming  call  transfer"  based  on  the  additional  ser- 
vices  of  the  ISDN,  the  call  between  the  transferring 
side  and  the  ISDN  is  disconnected. 

Therefore  the  ISDN  channel  at  the  transferring 
side  is  not  occupied,  and  no  deterioration  of  infor- 
mation  is  involved. 

However,  after  such  external  call  transfer  utilizing 
the  additional  services  of  the  ISDN,  since  the  call  is 
disconnected  from  the  transferring  side  as  explained 
above,  the  state  of  the  transferred  call  becomes 
utterly  unclear  to  the  transferring  side. 

SUMMARY  OF  THE  INVENTION 

An  object  of  the  present  invention  is  to  provide  a 
method  for  transferring  a  call,  utilizing  a  network 
three-party  communication  mode. 

Another  object  of  the  present  invention  is  to  pro- 
vide  an  improvement  on  the  call  transfer  service. 

Still  another  object  of  the  present  invention  is  to 
improve  the  administering  ability  of  the  transferring 
side,  in  case  an  incoming  call  is  transferred  by 
additional  services  of  a  network. 

Still  another  object  of  the  present  invention  is  to 
effect  administration  on  the  communication  time  or 
communication  charge,  in  case  an  incoming  call  is 
transferred  by  additional  services  of  a  network. 

Still  another  object  of  the  present  invention  is  to 
provide  an  external  call  transferring  method,  capable 
of  transferring  an  incoming  call,  utilizing  a  network 
three-party  communication  mode,  and  sending  a 
soundless  signal  to  the  caller  and  to  the  destination  of 
transfer. 

Still  other  objects  of  the  present  invention  will 

become  fully  apparent  from  the  following  description 
of  the  embodiments. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 
5 

Fig.  1  is  a  block  diagram  of  an  exchange 
apparatus,  adapted  for  use  in  an  external  call 
transfer  method  embodying  the  present  inven- 
tion; 

10  Figs.  2A  to  2D  are  schematic  views  showing  an 
example  of  transfer  procedure  of  the  external  call 
transfer  method  embodying  the  present  inven- 
tion; 
Fig.  3  is  a  sequence  chart  showing  a  first  transfer 

15  procedure  of  the  external  call  transfer  method  of 
the  present  invention;  and 
Fig.  4  is  a  sequence  chart  showing  a  second 
transfer  procedure  of  the  external  call  transfer 
method  of  the  present  invention. 

20 
DESCRIPTION  OF  THE  PREFERRED 
EMBODIMENTS 

Now  the  present  invention  will  be  clarified  in  detail 
25  by  preferred  embodiments  thereof  shown  in  the 

attached  drawings. 
Fig.  1  is  a  block  diagram  of  an  exchange 

apparatus,  serving  as  a  communication  apparatus  for 
the  external  call  transfer  method  of  the  present  inven- 

30  tion. 
There  are  shown  an  ISDN  line  1  connected  to  an 

ISDN  (integral  service  digital  network);  a  line  interface 
2  for  effecting  channel  control  according  to  the  ISDN 
user-network  interface  (CCITT  recommendation 

35  series  I);  a  time-sharing  switch  3  which  has  a  highway 
connection  to  an  information  channel  (channel  B) 
from  the  line  interface  2  and  effects  switching  of  com- 
munication  channels  to  internal  lines;  an  interface  4 
for  controlling  the  internal  lines;  internal  terminals  5; 

40  a  sound  source  6  for  sending  predetermined  voice 
messages  to  the  destination,  at  the  call  transfer  or 
according  to  the  available  communication  time;  a 
memory  7  composed  for  example  of  a  ROM  ora  RAM, 
storing  in  advance  information  on  the  destination,  for 

45  designating  the  destination  in  case  of  an  incoming  call 
from  the  ISDN  line  1;  a  timer  8  for  setting  the  available 
communication  time  and  measuring  the  communi- 
cation  time;  a  control  unit  9  for  controlling  the  above- 
mentioned  units  (interfaces  2,  4,  sound  source  6  etc.) 

so  and  transferring  an  incoming  call  ora  call  in  communi- 
cation  to  a  third  party  thereby  enabling  three-party 
communication;  and  asound  source  10  for  generating 
a  soundless  signal,  connected  to  the  line  interface  2. 

Figs.  2A  to  2D  illustrate  the  procedure  of  external 
55  call  transfer,  in  which  an  exchange  A  embodying  the 

present  invention  transfers  an  incoming  call  from  a 
communication  terminal  B  to  another  terminal  C. 

Fig.  2A  shows  a  state  in  which  the  exchange  A 

2 
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receives  a  call  from  the  terminal  B  through  the  ISDN, 
and  the  exchange  A  and  the  terminal  B  are  connected 
and  are  in  communication. 

When  the  exchange  A  transfers  the  call  from  the 
terminal  B  to  another  terminal  C,  the  exchange  A  tem- 
porarily  interrupts  the  communication  by  holding  the 
call  with  the  terminal  B,  as  indicated  by  a  broken  line 
in  Fig.  2B,  and  calls  the  terminal  C.  Then,  as  shown 
in  Fig.  2C,  the  exchange  A  revives  the  suspended 
communication  with  the  terminal  B  and  enables  three- 
party  communication  by  mixing  mode.  Subsequently 
the  exchange  A  sends  a  soundless  signal,  by  the 
sound  source  10,  to  the  terminals  B  and  C,  thereby 
enabling  communication  between  said  terminals  B 
and  C.  In  this  manner  the  incoming  call  from  the  ter- 
minal  B  to  the  exchange  A  is  apparently  transferred  to 
the  terminal  C,  whereby  the  terminals  B  and  C  enter 
a  communicating  state. 

Fig.  3  is  a  sequence  chart  in  case  the  exchange 
or  switchboard  A  transfers  the  incoming  call  from  the 
terminal  B  to  the  terminal  C. 

At  first  the  terminal  B  supplies  the  ISDN  with  a 
"SETUP"  command  (requesting  a  call  setup)  which  is 
sent  further  from  the  ISDN  to  the  exchange  A  (step 
S100).  A  call  number  "SR1"  is  defined  for  identifying 
a  call  control  message  for  the  terminal  B,  between  the 
exchange  A  and  the  ISDN. 

Then  the  exchange  A  sends,  to  the  ISDN  (CR1), 
a  "CONN"  command  (indicating  response  by  the 
exchange  A).  In  response,  the  ISDN  sends  the 
"CONN"  command  to  the  terminal  B  (step  S1  01).  Sub- 
sequently  the  ISDN  supplies  the  exchange  A  with  a 
"CONN  ACK"  command  (acknowledgement  to 
CONN)  (step  S102),  whereupon  the  exchange  A  and 
the  terminal  B  enter  the  communicating  state  (step 
S103)  (cf.  Fig.2A). 

In  this  state,  the  control  unit  9  of  the  exchange  A 
connects  the  interface  2  and  the  sound  source  6 
through  the  time  sharing  switch  3,  and  sends  a  trans- 
fer  talk  (TFST)  such  as  "Please  wait  for  the  call  to  be 
transferred"  to  the  terminal  B. 

Then  the  control  unit  9  of  the  exchange  A  reads 
the  information  on  destination,  stored  in  the  memory 
7  in  advance,  and  sends,  to  the  ISDN,  an  "INFO"  com- 
mand  including  a  feature  activation  ("FA")  as 
additional  information  (step  S104).  Then  the  ISDN 
sends  a  "HOLD"  command  to  the  exchange  A, 
thereby  instructing  the  holding  of  the  call  (step  S105). 
Subsequently  the  ISDN  sends,  to  the  exchange  A,  an 
"INFO"  command  requesting  the  input  of  the  desti- 
nation  (terminal  C)  (step  S106).  Said  "INFO"  com- 
mand  includes  a  feature  indication  ("Fl")  by  a  new  call 
number  (undetermined  dummy  call  number  (DMY- 
CR))  and  a  signal  (SG[DT]  instructing  a  dial  tone  gen- 
eration.  In  response  the  control  unit  9  of  the  exchange 
A  sends  a  "HOLD  ACK"  command  (acknowledgement 
to  "HOLD"  command)  to  the  ISDN.  Also  the  ISDN 
sends  a  holding  sound  tone  (HST)  to  the  terminal  B 

(step  S107).  Then,  in  response  to  an  "INFO"  com- 
mand  (Fl)  sent  from  the  ISDN  in  a  step  S1  08,  the  con- 
trol  unit  9  of  the  exchange  A  enters  a  prompt  state  for 
entering  destination,  and  the  terminal  B  enters  a  hold- 

5  ing  state  (step  s1  09). 
Then,  according  to  the  dial  information  (CED)  of 

the  destination  of  transfer,  obtained  from  the  memory 
7,  the  control  unit  9  of  the  exchange  A  sends  a 
"SETUP"  command  to  the  ISDN,  and  said  "SETUP" 

10  command  is  sent  from  the  ISDN  to  the  terminal  C 
(step  S110).  A  call  number  CR2  is  defined  between 
the  exchange  A  and  the  ISDN,  for  identifying  a  call 
control  message  for  the  terminal  C.  Subsequently  the 
ISDN  sends  a  "CALL  PROC"  command  (process  in 

15  progress  for  call  setup)  to  the  exchange  A,  whereby 
an  Fl  indicating  that  the  transfer  is  in  progress  is  sent 
to  the  control  unit  9  of  the  exchange  A  (step  S1  1  1).  On 
the  other  hand,  the  terminal  C  sends,  when  called,  an 
"ALERT"  command  (indicating  that  the  terminal  C  is 

20  being  called)  to  the  ISDN,  which  sends  said  "ALERT" 
command  to  the  exchange  A  (step  S112).  In  Fig.  3, 
Pl[#8]  indicates  that  said  "ALERT"  command  is  sent 
by  voice  service,  utilizing  a  call  tone  (PBT)  constitut- 
ing  the  progress  tone  from  the  ISDN. 

25  When  the  terminal  C  responds,  a  "CONN"  com- 
mand  is  sent  to  the  ISDN,  which  sends,  to  the 
exchange  A,  an  Fl  indicating  that  transfer  to  three-par- 
ty  communication  is  possible,  in  superposition  to  said 
"CONN"  command  (step  S113).  Subsequently  the 

30  ISDN  sends  a  "CONN  ACK"  command  to  the  terminal 
C,  confirming  the  response  (step  S114). 

On  the  other  hand,  the  control  unit  9  of  the 
exchange  A  again  connects  the  sound  source  6  and 
the  interface  2  to  enter  communicating  state  with  the 

35  terminal  C,  and  sends  thereto  a  transferring  side  mes- 
sage  (TRMIFT)  such  as  "this  is  a  transferred  call".  The 
call  between  the  exchange  A  and  the  terminal  B  is  still 
in  the  hold  state  (cf.  Fig.  2B)  (step  S115). 

Then  the  control  unit  9  of  the  exchange  A  supplies 
40  the  ISDN  with  an  "INFO"  command  including  an  FA  for 

requesting  a  three-party  communication  (step  S1  16), 
and  the  ISDN  supplies  the  exchange  A  with  an  "INFO" 
command  including  an  Fl  indicating  the  completion  of 
connection  for  three-party  communication,  whereby 

45  the  three-party  communication  by  mixing  mode  is 
enabled  (cf.  Fig.  2C)  (step  S117). 

Then  the  control  unit  9  connects  the  sound  source 
1  0  with  the  interface  2  and  sends  the  soundless  signal 
from  the  exchange  A  to  the  terminals  B  and  C,  thereby 

so  enabling  communication  therebetween  (step  S1  1  8). 
Fig.  4  is  a  sequence  chart  for  controlling  for 

example  the  communication  time  in  the  communi- 
cation  between  the  terminals  B  and  C  in  the  three-par- 
ty  communication  mode. 

55  When  the  communication  terminals  B  and  C  are 
in  communication  as  explained  above,  the  control  unit 
9  of  the  exchange  A  measures  the  communication 
time  by  the  timer  8,  and,  after  the  lapse  of  a  predeter- 

3 
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mined  available  time,  sends  an  alarm  sound  (AST) 
such  as  "call  will  be  cut  off  after  one  minute"  by  the 
sound  source  6  (step  S200).  Then  said  control  unit  9 
of  the  exchange  A  designates  the  call  number  CR1 
and  sends  a  "DISC"  command  (requensting  discon- 
nection)  to  the  ISDN.  In  response  the  ISDN  sends 
said  "DISC"  command  to  the  terminal  B  (step  S201) 
and  at  the  same  time  sends  the  busy  tone  (BT)  to  said 
terminal  B  (step  S201).  Subsequently  the  ISDN 
sends,  to  the  exchange  A,  a  "REL"  command  (infor- 
mation  completion  of  channel  disconnection  and 
requesting  release  of  call  number  CR1)  and  charge 
information  (CHG)  (step  S202).  Then  the  control  unit 
9  of  the  exchange  A  supplies  the  ISDN  with  a  "REL 
COMP"  command,  thereby  information  completion  of 
release  of  the  channel  and  the  call  number  CR1  (step 
S203).  Subsequently,  the  ISDN  sends  an  Fl,  indicat- 
ing  the  end  of  the  three-party  communication,  by  an 
"INFO"  command  to  the  exchange  A  (step  S204).  On 
the  other  hand,  the  terminal  B  sends,  to  the  ISDN,  a 
"REL"  command  (step  S205).  In  response  the  ISDN 
sends  a  "REL  COMP"  command  to  the  terminal  B 
(step  S206),  whereby  the  call  between  the  exchange 
A  and  the  terminal  B  is  disconnected,  and  the 
exchange  A  and  the  terminal  C  enters  the  communi- 
cation  state  (cf.  Fig.  2D). 

Then  the  exchanges  A  disconnects  the  call  with 
the  terminal  C.  More  specifically,  the  control  unit  9  of 
the  exchange  A  sends  a  "DISC"  command  to  the 
ISDN,  which  then  sends  a  "DISC"  command  to  the  ter- 
minal  C  and  the  busy  tone  (BT)  thereto  (step  S208). 
Then  the  ISDN  sends  the  charge  information  (CHG) 
together  with  a  "REL"  command  to  the  exchange  A 
(step  S209),  and,  in  response,  the  exchange  A  sends 
a  "REL  COMP"  command  to  the  ISDN  (step  S210). 
Subsequently  the  terminal  C  sends  a  "REL"  command 
to  the  ISDN  (step  S211),  which  then  sends  a  "REL 
COMP"  command  to  the  terminal  C,  whereby  the  dis- 
connection  of  the  call  between  the  exchange  A  and 
the  terminal  C  is  completed. 

In  the  above-explained  external  call  transfer,  the 
incoming  call  or  the  call  in  communication  is  transfer- 
red  to  another  communication  apparatus  to  enable  a 
three-party  communication,  and  then  a  soundless  sig- 
nal  is  sent  to  the  destination.  Then  an  available  com- 
munication  time  is  set  and  the  measurement  of  the 
communication  time  is  started.  Subsequently,  a  pre- 
determined  voice  message  is  sent  according  to  said 
available  communication  time,  and  the  call  is  discon- 
nected  after  the  lapse  of  said  availabe  communication 
time.  Consequently  the  exchange  apparatus  can 
easily  achieve  the  transfer  of  the  external  call,  can 
control  the  communication  time  and  can  also  obtain 
the  charge  information  on  the  communication  be- 
tween  the  terminals  B  and  C.  In  this  manner  there  can 
be  achieved  an  improvement  on  the  administering 
functions  of  the  exchange  apparatus. 

The  present  invention  is  not  limited  to  the  forego- 

ing  embodiment,  but  is  subject  to  various  modifi- 
cations  within  the  scope  of  the  appended  claims. 
Though  the  foregoing  embodiment  has  been  limited  to 
the  case  in  which  the  exchange  A  transfers  a  call  from 

5  the  terminal  B  to  another  terminal  C,  the  call  transfer 
to  the  terminal  C  by  the  calling  terminal  B  is  also  poss- 
ible  by  a  substantially  similar  process.  Also  the  mes- 
sages  TFST,  TFMISFT  etc.  at  the  transfer  may  be 
omitted. 

10 

Claims 

1.  A  call  transfer  method  comprising  steps  of: 
15  calling  a  station  of  destination  of  transfer; 

entering  a  three-party  communication 
state  including  a  calling  station  and  said  station  of 
destination;  and 

sending  a  soundless  signal  to  said  calling 
20  station  and  said  station  of  destination. 

2.  A  communication  apparatus  capable  of  communi- 
cation  through  a  network  with  three-party  com- 
munication  function,  comprising: 

25  request  means  for  requesting,  to  the  net- 
work,  a  three-party  communication  including  a 
station  of  destination  of  transfer  and  a  calling  sta- 
tion;  and 

sending  means  for  sending  a  soundless 
30  signal  to  said  station  of  destination  and  said  cal- 

ling  station,  in  a  three-party  communication  state 
including  said  stations. 

3.  A  call  transfer  method  utilizing  network  services, 
35  comprising  steps  of: 

responding  to  an  incoming  call  from  a  cal- 
ling  station; 

calling  a  station  of  destination  of  transfer; 
requesting,  to  the  network,  a  three-party 

40  communication  including  said  calling  station  and 
said  station  of  destination,  utilizing  the  network 
services;  and 

sending  a  soundless  signal  to  said  calling 
station  and  said  station  of  destination,  in  a  three- 

45  party  communication  state  including  said  sta- 
tions. 

50 

55 

4 



EP  0  495  692  A2 

F   I  G .   1 

S O U R C E  

9  

C O N T R O L  
U N I T  

8  7  

T I M E R  M E M O R Y  

5 



EP  0  495  692  A2 

F I G . 2 A  

A  

F I G . 2 B  

A  

F I G . 2 C  

A  

F I G . 2 D  

A  

6 



EP  0  495  692  A2 

F   I  G .   3  

SWI  1CHB0ARD  A 

S T E P S  

c  

SETUP  (CRD 

COMMUNICATION  COMMUNICATION 
ISDN  T E R M I N A L   B  T E R M I N A L   C 

SETUP 
IUNN  t l K U  
UUININ  AUK 

CONN 

TFST 
INFO  (CR1,FA  [AOJ) 
HULL? 

INFO  (  UMY  —  CK,FI,SG  LDTJ) 
HULU  AUK  l  UKl  ) 
INhU  (UKl,  h i )  

HST 

UK  1  :  HOLDING 
5t  I  U  r  (UKZ,BU,UhD) 
CALL  FKUU  tUKZ,t-U 
ALERT  (CR2,PI188J)  

KB  1 
CONN  (CR2.FI) 

3  
SETUP 

ALERT 

CONN 
CONN  ACK 

;R1:  HOLDING,  CR2:  COMMUNICATING- 
INFO  (CR2.FALA0J) 

INFO  (  CR2.FI  ) 

TFHIFT  

SUUNULtSS  SIGNAL COMMUNICATING 



EP  0  495  692  A2 

F l   G . 4  

bWI  lUiBUAKU  A 

STEPS  

ISDN 
COMMUNICATION  COMMUNICATION 
TERMINAL  B  TERMINAL  C 

Mb  I 

DISUIUK-U 

KLL  lUNl.UHGJ 

REL  COMP  ICR1  ) 

DISC(PU4f  8J) 

BT 

REL 

REL  COMP 

URZ:  COMMUNICATING 

■itL  IOK2.UHGJ 

t tL  UJMP 

DISC  (PI  C#8))  

3T 

=?EL 

REL  COMP 


	bibliography
	description
	claims
	drawings

