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METHOD AND RELAY STATION FOR CALLBACK COMMUNICATION

Backaround of the invention:

1. Field of the invention

The present invention relates to a callback mechanism between two
telecommunication terminals one of which is a wireless telephone and, more
particularly, to data communication between a data server in a local area
network and a wireless telephone which can not autonomously accept a call
for establishing callback connection.

2. Description of the related art

There is a system for callback communication between a wireless
telephone and a data server. The wireless telephone, which is provided as
terminal equipment of digital cordless telecommunication system, PDC
(personal digital cellutar telecommunication system) or the like, sends a
request for data to the data server. The data server calls the wireless
telephone to send the requested data to the wireless telephone. In order to
receive the data, the wireless telephone should accept the call
autonomously,

For example, there is a PBX (private branch exchange) system to
which PHS (personal handy phone system) is applied. In the PBX system, a
TA {terminal adapter) is installed at an output point (T point} of a DSU (digital
service unit) connected with ISDN (integrated services digital network). At
output R points of the TA, a base station and other data terminals are
connected with the TA. The base station is connected with terminals by a
wireless path or channel. With this structure, the terminals are putinto a



state bfécdepting callback from the base station autonomously.

General wireless telephones, however, are not always installed with a
functibn for accepting callback. If a wireless telephone without such a
function'is-Used as a terminal of the above-mentioned PBX system, the
wireless tefephone cannot accept callback from the data server.

‘Moreover, when the terminal is not given an identifier for specifying
each of the terminals connected with the base station, the base station
cannot select one of the terminals for sendfng callback so that the terminal
can not receive the callback, even if the terminal is available for callback.

bescripﬁon will be made about a caliback communication procedure
of a practical wireless PBX system whose terminals are not given their
identifiers with reference to Fig. 1. The systemn comprises a data server, a
base station and plural wireless terminals. First, one of the terminals sends
a request for callback to the base station by wireless path (STEP 1). Next,
the base station sends the request to the data server by a wired line (STEP
2). The raquest of STEP 2 includes a telephone number of the base station,
but dises not include the identifier of the terminal. Consequently, even if the
data server sends callback back to the base station (STEP 3), the base
station cannot relay the callback to the terminal.

Thus, in order to accept and respond to callback by a wireless
ferminal, a function for accehting caliback should be incorporated in the
wireless terminal. Namely, conventional callback communication between a
wireless terminal and a data server requires a wireless terminat comprising a

function for callback but such functions may not be always incorporated into
all of common wireless terminals,
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When the user of the wireless terminal does not know that his or her
terminat is unavailable for caliback, he or her might try callback
communication repeatediy. As a result, the lines of the data server and
vﬂre}es's-pafhs between the base station and the wireless terminals would be
busy frequently.

Moreover, the conventional base station must secure wireless fine for
the wirgless terminal requesting callback, so that base station must execute
com;iﬁéx tonnection control between the public telecommunication network
and the wireless terminals.

It Is an object of this invention to provide a method, system and base

 station for callback communication requested by a terminal without a

function for replying to caliback.

It is another object of this invention to provide the method, system and
base station, wherein wireless paths are undesirably frequently kept busy
between the base station and the terminal or the data server.

It is still another object of this invention to provide the method, system
and bise station, wherein connection control by the base station is simplified.

According to the present invention, a method is for use in establishing
callback communication between first and second terminals via a relay
station. 1n the method, the first terminal sends a callback request for
establishing the callback communication to the second terminal. The
method comprises the steps of: (1) establishing first connection between the
first terminal and the relay station; (2) sending the callback request from the
first terminal to the relay station; (3) establishing second connection between
the second terminal and the relay station with the first connection being kept
established in response to a request from the second terminal; and (4)
linking the first connection with the second connection in order to establish
the callback communication between the first and second terminals.
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Tﬁé'i‘éFay station may comprise wireless and wired communication
interfaces. In this case, the wireless communication interface is connected
with at least one of the first and second terminals.

The step (3) may comprise the steps of: establishing the second
connection requested by the relay station; sending the caliback request from
the relay station to the second terminal; canceling the second connection;
and establishing'me second connection requested by the second terminal.
In this case, both the refay station and the second terminal may request the
step of canceling

When the relay station comprises wireless and wired communication
inter'aces and the wireless communication interface is connected with at
feast one of the first and second terminals, the first terminal may be
connected with the relay station via the wireless communication interface
and the second terminal may be connected with the relay station via the
public telecommunication network. Alternatively, the first terminal may be
connacted with the relay station via the public telecommunication network
and the second terminal may be connected with the relay station via the
wireless communication interface.

Furthermore, according to the present invention, a relay station is for
use in establishing callback communication between first and second
terminals, the first terminal sending a calfback request for establishing the
callback communication to the second terminal. The relay station
comprises: first interface for establishing first connection with the first
terminal and receiving the callback request from the first terminal; second
interface for establishing second connection with the second terminal with
the first connection being kept established in response to a request from the
second terminal; and means for linking the first connection with the second
connection in order to establish the callback communication between the
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first and second terminals.

The relay station may comprise wireless and wired communication
interface and the wireless communication interface may be connected with
at least one of the first and second terminals.

The second interface may comprise means for canceling the second
connection from sending the callback request to the second terminal to
recelving a request for reestablishing the second connection from the
second terminal. In this case, the means for canceling may cancel the
second connection without waiting for a request from the second terminal.
Alternatively, the means for canceling may cancel the second connection in
response o a request from the second terminal,

‘When the relay station comprises wireless and wired communication
interface and the wireless communication interface is connected with at least
one of the first and second terminals, the first terminal may be connected
with the relay station via the wireless communication interface and the
second terminal may be connected with the relay station via the public
telecommunication network. Alternatively, the first teminal may be
connected with the relay station via the public telecommunication network
and the second terminal may be connected with the relay station via the
wireless communication interface.

ipti he Dr
Fig. 1 shows a sequence of conventional callback communication
between 2 data server and a wireless terminal via a base station.
Fig. 2 shows a block diagram of a callback communication system 100
of the present invention,
Fig. 3 shows a block diagram of the base station 13.



Fig. 4 shows a callback communication sequence of the system
shown in Fig. 3.

Fig. 5 shows a callback communication sequence of the system
shown in "Fig. 3.

Fig. 6 shows a callback communication sequence of the system
shown in Fig. 3.

Fig. 7 shows a callback communication sequence of the system
shown in Fig. 3.

Fig. 8 shows a callback communication sequence of the system
shown in Fig. 3.

Fig. 8 shows a block diagram of a callback communication system of
the present invention. |

Fig. 10 shows a block diagram of a callback communication system of
the present invention.

DOeseription will be made about a caliback communication system 100
with reference to Fig. 2. In the system 100, a PHS (personal handy phone
system) private branch exchange system 1 (hereinafter referred fo as “the
PBX system 1") is connected with 2 data server 3 via an ISDN (integrated
services digital network) 2.

The PBX system 1 comprises a DSU (digital service unit) 11, 8 TA
(terminal adapter) 12, a wireless station 13 (may be called a base station), -
and a wireless terminal 14s. The DSU (digital service unit) 11 terminates
subscriber's loops and the TA 12. The TA 12 converts communication
protocols between the DSU 11 and the wireless station 13 in order to
connect the wireless terminal 14s with ISDN 2. The wireless station 13 is
connected with an output port (R point} of the TA 12 and corresponds to the
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relay station in the claims of the present invention. The wireless terminal 14
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is connected with the wireless station 13 via wireless path and corresponds
to the first terminal of the present invention. Further, the illustrated wireless
terminal 14 is assumed to be unavailable for accepting callback from other
terminal.

One wireless terminal 14 is shown in Fig. 2, however, plural wireless
terminal 14s are actually connected with the base station 13. The illustrated
wireless terminal 14 may be assumed to be PHS telephone equipment
having a display device for displaying character data received through
callback communication or an interface for outputting character data to
another displaying device.

The wireless terminal 14 is common in structure to one another. For
example, the wireless terminal 14 comprises a wireless communication unit,
an LCD (liquid crystal display), an input unit, a CODEC (coder-decoder), a
microphone, a speaker, an LED (light emitting diode), a ringer, a vibrator and
sao forth. The wireless communication unit executes processes for setting
frequency, modulation, demodulation, RSSI (recelving signal strength
indication), TDMA (time division multiple access) and TDD (time division
duplex) in order to establish wireless connection with a cell station of PHS
(not shown in Fig. 2). The input unit comprises a power switch key, a ten
key, a function switch key and so forth.

APSTN (public switched telecommunications network) may be
substituted for the ISDN 2. In this case, an NCU (network control unit) or a
modem is used instead of the DSU 11.

The data server 3 is connected with the ISDN 2, receives a request for
callback communication (hereinafter referred fo as callback request) sent
from the wireless terminal 14 and sends required data to the wireless
terminal 14. For example, the data server 3 may comprise a LAN (local area
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network) which includes a client/server system and is connected with the
ISDN2 via a DSU and a TA. In this example, when the server of the LAN
abcepts a callback request from the wireless terminal 14, the server sends a
callback back to the wireless terminal 14 and, after establishing connection
between the server and the wireless terminal 14, serves required data to the
wireless terminal 14.

Turning to Fig. 3, the wireless station 13 comprises a receipt detector
22, a'tonnettion controller 23, a calling controller 24, a wireless connection
controller 25, an antenna 26 and a sending controller 27. The receipt
detettor 22 detects receipt of a call via the ISDN 2. The connection
controlier 23 notifies the calling controller 24 that the receipt detector 22
detects a ¢call. The wireless connection controller 25 controls calling to the
wireless ferminal 14 according to the calling controlier 24. The calling
controller 24 decides whether a call detected by the connection controfler 23
is a callback sent from the data server 3 or not. The sending controlier 27
sends a callback request to the data server 3 via the ISDN 2.

The PBX system 1 is connected with the data server 3 via the ISDN 2.
Forgxammple, data transmission procedure through information channels
{2B) + a control channel (D) or information channels (23B) + a control
channgl (D) of the ISDN 2 may be regulated in the user network interface
standard |. 430 of the | series of ITU-T.

The connection between the wireless station 13 and the wireless
terminal 14 may be established according to TOMA/TDD standardized in the
RCR-STD-27F, a mobile assisted hand-over procedure and a roaming
procedure. Further, the wireless station 13 and the wireless terminal 14 may
repeatedly communicate with each other while processing is being executed
to register position information of the wireless terminal 14 and to
communicate via a control channel CCH or an information channel TCH.
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Description will be made about four preferred working processes of
the wireless station 13. Hereinafter, connection between the wireless station
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13 and the wireless terminal 14 is referred to as first connection, and
connection between the data server 3 and the wireless stafion 13 is referred
to as second connection.

{1) When the first connection is established and then the wirsless
connection controller 25 receives a callback request from the wireless
terminal 14, the calling controller 24 directs the connection controlier 23 to
establish callback connection with the data server 3 while the wireless
connection controller 25 is keeping the first connection established. The
connection controller 23 directs the sending controller 27 to establish second
connection and to send callback request to the data server 3. After sending
the callback request, the second connection is interrupted. Then, when the
receipl detector 22 detects a call to the wireless station 13 via the ISDN 2,
the connection controlier 23 decides whether the call is sent from the data
server 3 or not. If the call is sent from the data server 3, the receipt detector
22 aceepts the call to establish the second connection again. After both the
first and the second connections are established, the first and second
connections are linked with each other In order to perform data
communication between the data server 3 and the wireless terminal 14.

(2) The second connection is once interrupted after the sending
controfier 27 sends the callback request to the data server 3in (1). In (2),
the second connection is interrupted by the wireless station 13, namely by
the connection controfler 23,

(3) The second connection once interrupted in (1) is interrupted by the
data server 3.

(4) Before the working processes (1), (2) or (3), the wireless station 13
receives a previous notice of sending callback request from the wireless



terminal 14. [n this case, when the wireless connection controller 25
receives the previous notice from the wireless terminal 14, the first
connection is once interrupted. Next, the calling controller 24 directs the
connection controller 23 to send the previous notice to the data server 3.
The connection controlier 23 directs the sending controfler 27 to establish
the second connection in order to send the previous notice. After sending
the previous notice from the sending controller 27 to the data server 3, the
second connection is interrupted. In response to the previous notice, when
the data server 3 is ready to accept caliback request to the wireless terminal
13, the data server 3 send back a ready notice to the wireless station 13.
When the receipt detector 22 detects a receipt of the ready notice, the
calling controller 24 receives the ready notice via the connection controller
23 and directs the wireless connection controller 25 to send the ready notice
to the wireless terminal 14.

Next, description will be made about four processes for establishing
caliback communication of the callback communication system 100.
Following four processes (A), (B), (C) and (D) correspond to the working
processes of the wireless station 13 (1), (2), (3) and (4) mentioned above in
order.

(A) Turning to Fig. 4, first, the wireless terminal 14 establishes first
connection and sends a callback request to the wireless station 13 (STEP
41). Next, the wireless station 13 sends the callback réquest to the data
server 3 with the first connection being kept establishing (STEP 42, 43).
Then, the second connection is once interrupted (STEP 44) and the data
server 3 establishes the second conﬁection again and sends callback to the
wireless stafion 13 (STEP 45). After that, the wireless station 13 links the
first connection with the second connection (STEP 48). Finally, data
communication between the wireless terminal 14 and the data server 3 is
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performed (STEP 47).

(B) Turning to Fig. 5, first, the wireless terminal 14 estabhshes first
connection and sends a callback request to the wireless station 13 (STEP
51 )- Next, the wireless station 13 sends the callback request to the data
server 3 with the first connection being kept established (STEP 52, 53).
Then, the wireless station 13 interrupts the second connection (STEP 54).
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Next, the data server 3 establishes the second connection again and sends
callback to the wireless station 13 (STEP 55). After that, the wireless station
13 links the first connection with the second connection (STEP 56). Finally,
data communication between the wireless terminal 14 and the data server 3
is performed (STEP 57).

{C) Turning to Fig. 6, first, the wireless terminal 14 establishes first
connection and sends a callback request to the wireless station 13 (STEP
61). Next, the wireless station 13 sends the callback request to the data
server 8 with the first connection being kept established (STEP 62, 63).
Then, the data server 3 once interrupts the second connection (STEP 64).
Next, the data server 3 establishes the second connection again and sends
callback to the wireless station 13 (STEP 65). After that, the wireless station
13 links the first connection with the second connection (STEP 68). Finally,
data communication between the wireless terminal 14 and the data server 3
is performed (STEP 67). '

(D) This process (D) precedes the processes (A), (B) or {C). Tumning
to Fig. 7, first, the wireless terminal 14 sends to the wireless station 13 a
previous nofice which announces that the wireless terminal 14 is planning to
send a callback request to the data server 3 near the future (STEP 71).
Next, the first connection is interrupted (STEP 72). Then, the wireless
station 13 sends the previous notice to the data server 3 (STEP 73). Next,
the second connection is interrupted (STEP 74). Then, the data server 3
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send to the wireless station 13 a ready notice which announces that the data
server 3 has been ready for accepting a callback request (STEP §75). After
that, one of the processes (A), (B) and (C) follows.

According to the callback communication system 100 mentioned
above, the wireless terminal 14 can perform data communication with the
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data server 3 via the ISDN 2. In this system, the wireless terminal 14 may
not comprise a device for accepting callback from the data server 3. Further,
gven if the wireless station 13 manages plural wireless terminals, the
wireless station 13 does not have to identify these terminals each other to
send callback to the wireless station having requested the callback.

Furthermore, according to the system 100, connection control
sequence of wireless station is simplified. In conventional connection controt
sequence, both the first and second connections are interrupted after a
wireless terminal sends a caliback request to a data server. In the
embodiment of the present invention, however, the first connection is
continuously established during a time from sending a callback request to
establishing connection between the wireless terminal 14 and the data
server 3.

[n above-mentioned processes (A), (B), (C} and (D), callback
communication is requested by the wireless terminal 14. On the other hand,
callback communication may be requested by the data server 3. Following
description is made about a process reverse to the process (A) with
reference to Fig. 2, 3and 8.

The data server 3 sends a callback request to the wireless station 13
via the ISDN 2 (STEP 81).

The receipt detector 22 detects a receipt of the callback request and
tells the receipt to the connection controller 23. The connection controller 23
recognizes the receipt and requests the calling controller 27 to decide
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whether the second connection is to be established or not. [n response to
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*=e request, the calling controlier 27 analyzes the receipt to distinguish 2
-ace.pt of a callback request to the wireless terminal 14 from other receipts.

: the receipt is distinguished as a receipt of a callback request, the calling
~ontraller 27 directs the wireless connection controller 25 to call the wireless
-2rminal 14, The wireless connection controller 25 calls the wireless terminal
“4 (STEP 82).

In response to the call from the wireless connection controller 25, the
wreless terminal 14 establishes the first connection (STEP 83). |

While the first connection is continuously kept established, the calling
~ontrolier 27 directs the connection controller 23 to interrupt the second
sonrection. The connection controller 23 interrupts the second connection
‘STEP 84). The calling controiler 27 recognizes that the second connection
3 interrupted and then the calling controller 27 directs the connection
sontroller 23 to call the data server 3. The connection controller 23 diracts
me sanding controller 27 to call the data server 3. The sending controller 27
szlis the data server 3 (STEP 85).

The data server 3 accepts the call and establishes the second
connection again. The re-establishment of the second connection detected
cy the sending controller 27 is announced to the calling controlier 24 via the
sonnsction controlier 23. Then, the calling controller 27 links the first
sonnzaction with the second connection (STEP 86). Consequently, data
communication between the data server 3 and the wireless terminal 14 is
varformed (STEP 87).

if the wireless terminal 14 is busy at STEP 82, the wireless station 13
annouJnces that and cancels the callback request. if the data server3 is
2usy 2t STEP B5, the wireless station 13 interrupts the first connection and
sancels the callback request.
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The present invention is applicable for various communication
systems. For example, the present invention is applied to the caltback
communication system 900 shown in Fig. 8. In the system 900, the base
station 91 corresponds to the DSU 11, the TA 12 and the wireless station 13.
The cordless telephone 92 corresponds fo the wireless terminal 14. Both
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wireless and wired connections are available for connection between the
public telecommunication network 83 and the base station 91.

Furthermore, the present invention is applicable not only to a relay
station of a private branch exchange system, but also to an exchange of a
switched network. For example, a micro cell station of PHS may correspond
to the wireless station 13. in this case, moblle assisted hand off between
adjacent micro cells or roaming between two PHS communication networks.
allows callback communication through wide area to be performed .

The present invention is also applicable to the callback communication
system 1000 as shown in Fig. 10. The system 1000 is based on PDC and
TDMA (time division multiple access). The mobile communication contral
station 101 manages plural cell station 102s. In this case, the wireless
station 13 js incorporated into the cell station 102:

Moreover, above-mentioned processes are applicable to a callback
communication system whose relay station and terminal are connected with
each other via wired line. In the system, a relay station and terminals that
are connected with each other via wired line are substitutive for the wireless
station 13 and the wireless terminal 14s. In this case, the terminal may not
be incorporated with a unit for accepting callback autonomously,

Moreover, the present invention is also applicable to communication
systems based on TCP/IP, PIAFS (PHS internet acoess forum standard), the
Internet, intranet or extranet.
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The présent invention is independent on type of multiple access of
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applied communication system. For example, PHS-TDMA/TDO, PDC-
TDMA, CDMA {code division multiple access) or FDMA (frequency division
multiple access) are available for multiple access of the communication
system.

As mentioned above, the present invention can provide a method and
a relay station for callback communication whose terminal may not be
incorporated with a device for accepting callback from the data server.
Because connection between the relay station and the terminal is being kept
established from sending a callback request until establishing connection
between the terminal and the data server.

Moreover, according to the present invention, requested callback is
established in higher probability than that of the conventional. Because
connection between the relay station and the terminal is secured until
requested callback is sent back to the relay station.

And moreover, according to the present invention, connection control
procedure by the relay station becomes very simple. This is because the
conventional relay station has to reserve a path for the terminal requesting
callback. _

While this invention has thus far been described in conjunction with a
few embodiments thereof, it will be readily possible for those skilled in the art
to put the this invention into various other manners.
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WHAT IS CLAIMED IS:

1. Amethod of establishing callback communication between first and
second terminats via a relay station, the first terminal sending a callback
request for establishing the callback communication to the second terminal,
comprising the steps of.

{1) establishing first connection between the first terminal and the
relay station; |

(2) sending the callback request from the first terminal to the relay
station;

{3) establishing second connection between the second terminal and
the relay station with the first connection being kept established in response
to a request from the second terminal; and

(4) linking the first connection with the second connection in order to
estabiish the callback communication between the first and second terminals.

2. The method claimed in claim 1, wherein;

the relay station comprises wireless and wired communication
interfaces; and

the wireless communication interface is connected with at least one of
the first and second terminals.

3. The method claimed in claim 1, the step (3) comprising the steps of:

establishing the second connection requested by the relay station;

sending the callback request from the relay station to the second
" terminal;

canceling the second connection; and

establishing the second connection requested by the second terminal.

4. The method claimed in claim 3, wherein the step of canceling is
requested by the relay station.
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5. The method claimed in claim 3, wherein the step of canceling is
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requested by the second terminal

8. The method claimed in claim 2, wherein:

tﬁe first terminal Is connected with the relay station via the wireless
communication interface; and

the second terminal is connected with the relay station via the public
telecommunication network.

7. The method claimed in claim 2, wherein:

the first terminal is connected with the relay station via the public
telecommunication network; and

the second terminal is connected with the relay station via the wireless
communication interface.

8. A relay station for establishing callback communication between first
and second terminals, the first terminal sending a caliback re'quest for
establishing the callback communication to the second terminal, comprising:

first interface for establishing first connection with the first terminal and
receiving the callback request from the first terminal,

second interface for establishing second connection with the second
terminal while the first connection is being kept established in response to a
request from the second terminal; and

means for linking the first connection with the second connection in
order to establish the callback communication between the first and second
terminals.

8. The relay station claimed in claim 8, comprising wireless and wired
communication interface, the wireless communication interface being
connected with at least one of the first and second terminals. '

10. The relay station claimed in claim 8, the second interface
comprising means for canceling the second connection from sending the
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callback request to the second terminal to receiving a request for
reestablishing the second connection from the second terminal.
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11. The relay station claimed in claim 10, wherein the means for
canceling cancels the second connection without waiting for a request from
the second terminal.

12. The relay station claimed in claim 10, wherein the means for
canceling cancels the second connection in response to a request from the
second terminal.

13. The relay station claimed in claim 8, the first terminal being
connected with the relay station via the wireless communication interface,
the second terminal being connected with the relay station via the public
telecommunication network.

14. The relay station claimed in claim 9, the first terminal being
connected with the relay station via the public telecommunication network,
the second terminal being connected with the relay station via the wireless
communication interface.



