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The present invention relates to any communication system and
in particular to mobile radio communication systems. The

S present invention provides to a generic call reestablishment
procedure when a connection is unwillfully lost or when the
quality of the call is bad. The present invention also
provides for associated apparatus.

Background of the Invention

10 In cell_l.ula'r mobile radio systems, it is not unusual for a
radio connection to be lost. The radio connection can be lost
for a variety of reasons including fading when the mobile
station is standing still, radio shadow from large buildings
or tunnels, a handoff to a radio channel which can not support

15 the new connection or when a base station breaks down or for
some emergency must be switched off. As a result, a rees-
tablishment routine is used in cellular systems to reconnect
the lost connection. |

Figure 1 illustrates a prior art system for reestablishing a
20 call in a cellular radio system. In this example, a standard
telephone 109 communicates via a public switched telephone
network PSTN (not shown) and a cellular radio communication
system with a mobile radio station 104. The cellular radio
communication system includes two radio base stations 101 and
25 102, which are both connected to the same mobile services
switching center 103 by connections 107 and 108, respectively.
In Figure 1, the mobile station 104 is communicating with
telephone 109 through base station 101. When the mobile
station is moving toward the base station 102, it may beconme
30 necessary to handoff the mobile station 104 from base station
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is disconnected from the base station 101 before receiving a
handoff order to the new base station 102, the mobile station

may initiate a reestablishment routine.

S5 In this xnown reestablishment routine, the mobile station 104
scans the signal strengths of the surrounding base stations
and selects the base station with the highest or next highest
signal strength. The mobile station 104 then accesses the
selected base station, base station 102 in this example, and

10 requests to be reconnected. The selected base station reports
the request for reconnection to the mobile services switching
center 103. The mobile services switching center 103 then
orders the selected base station to assign a traffic channel
to the mobile station 104, and the mobile services switching

i5 cesztér 103 then connects the mobile station to the remaining
segment of the call which has been parked in the mobile
services switching center 103.
In the European cellular mobile radio system (GSM), a call
reestablishment procedure has been standardized which

20 provides for call reestablishment within the same mobile
services switching center. According to this standard, the
mobile station accesses the best or next best base station and
requests a reconnection which is provided if the accessed base
station is connected to the same mobile services switching

25 center as the original base station. However, this rees-
tablishment routine is problematic in the sense that if the
accessed base station is not connected to the same mobile
services switching center, the reconnection can not be
provided. For example, a subscriber with a hand held mobile

30 station may enter or leave a building, thereby losing contact
with its base station and enter an overlay network with
another mobile services switching center. As a result, if the
mobile station loses its connection with the base station, the
call can not be reestablished. Furthermore, in non-cellular



25 102, which are both gonnected to the sanme nobile services sw tching
center 103 by connections 107 and 108, respectively. In Figure 1, the

nobi.l e statiion 104 is conmunicating with tel ephone 109 t hrough_ base st _} on
101. WhenW} 842868 | ¢ station is noving toward the base stati of-H ,4“7“? y
become 30 necessary to handoff the nobile station |04 from base station
[err] 2 101 to base station 102. However,~if the nobile station 104

systems, an unwillful disconnection of a call associated with
a wire-bound terminal in a PABX or in the public switched
telephone network PSTN, can only be reconnected by redialing.
A faster method for reestablishing a call which does not

S5 require the user going on hook and redialing the number would
therefore be welcone.

gunmary of the Disclosure

It is an object of the present invention to provide a method
for reestablishing a call after a call has been disconnected

10 in a communication system, wherein a communication path is
established by a service node which selects a meeting point at
which the parties of a call are connected together. In the
reestablishment routine disclosed in one embodiment of the
present invention, after a radio mobile terminal has been

15 disconnected, the radioc mobile terminal scans the signal
strength of surrounding base stations and selects the base
station with the highest signal strength. The radio mobile
ternminal then accesses the selected base station and initiates
a call back to the meeting point. The base station then

20 assigns a traffic channel to the radio mobile terminal and the
network reconnects the radio mobile terminal to the meeting
point, thereby reestablishing the call.

Another embodiment of the present invention provides the
option of reestablishing a call within a certain period of

25 time after a call is willfully or unwillfully disconnected
involving a wirebound terminal. The reconnection can be
requested by pressing a predetermined key or keys on the
keyset of the wirebound terminal after which the wirebound
network reestablishes the involved half of the connection to

30 the meeting point usiné a meeting point identity stored in
either the terminal or in the system.
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mobi | e statlon cans the signal strengths of the surroundi

stations and selects the base station with the highest or next highest
signal strength. The nobile station 104 then accesses the sel ected base
station, base station 102 in this exanple, and 10 requests to be
reconnected. The sel ected base station reports the request for reconnection

to the nobile saRGtiRs SWbloaimihtc oft Ehe ieseHte 1mahheoﬁe§fbcﬁae§mérf&um

center 103 then,orders the sel ected bhase stag on t(o a SI J

channel in personal communication systems (PCS h tra 1t10na11y
do not provide for handoffs, by using reestablishment to a

meeting point in a similar way as described above.
5 Brief Description of the Drawings

The present invention will now be described in more detail
with reference to the preferred embodiments of the invention,
given only by way of example, and illustrated in the acconm-
panying drawings, in which:

10 Figure 1 illustrates a prior art method for reestablishing a
call; :

Figure 2 illustrates one embodiment of the present invention:;
Figure 3 illustrates another embodiment of the present
invention;

15 Fiiéure 4 illustrates a flow chart describing the steps of the
réestablishment routine disclosed in the present invention:
Figure 5 illustrates a mobile radio station according to one
embodiment of the present invention;

Figure 6 illustrates another embodiment of the present

20 invention; and
Figure 7 illustrates a flow chart describing the steps of one
embodiment of the present invention.

Detailed Description of the Preferred Embodiments

While the following description is in‘the context of cellular
25 communication systems involving portable or mobile radio
telephones and/or personal communication networks, it will be
understood by those skilled in the art that the present
invention may be applied to other communications appli-

cations.
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to the npbile station 104, and the nqlg{slsﬁeesms ) P‘Wtchi ng 15 center 103
t hen connects the nobile station to the nment of the call which
has been pankg@shgssohe nobile services

r 103. | “PE‘i‘fSEwoom
Eur opean cel lular nobile radio system ( a call reestablishnen

procedure has been standardi zed which 20 provides for call reestablishnment
within the sanme nobile services switching cenfer. According to this
standard, the nobile station accesses the best or next best base station
and requests a reconnection which is provided if the accessed base station

is connected to thetRaFra@dnt Ariaintiiis, thel phirtdedor @21 afelbénnected

original base stggi Q" me@vﬁ\éerpogg,s raececso-zr:d.1'.ng to the meeting principle

disclosed in U.S. Patent Application No. 08/018,223, entitled

"Method of Organizing Communication" and U.S. Patent Ap-

$ plication No. 08/018,268, entitled "Method of Establishing

Cooperation with a Functionality"® which are commonly assigned

and are incorporated herein by reference. Briefly, according

to the meeting principle, a call is set up as two different

connections to a meeting point in the network. As a result,

10 the parties of a call are connected to each cther at the

meeting point. A meeting organizer or service node selects

the meeting point and transmits interaction numbers to each

party of the call, wherein the interaction number identifies

the meeting point. The interaction numbers are stored in the

15 respective terminal or in the respective switch nearest to the

subscriber and used for call reestablishment, if required, by

calling the meeting point again. In this embodiment of the

present invention, the interaction numbers are maintained

active for the whole duration of the call and are not can-

20 celled after the call setup since they must be used during

call reestablishment. In addition, the interaction numbers

remain active after the termination of the call for a pre-

determined period of time. The predetermined period of time

can vary depending on the situation, for example, the terminal

~ 25 being the calling or called terminal, the disconnection being
caused by going on-~hook or not, etc.

Figure 2 illustrates one embodiment of the present invention.
In this embodiment, a standard telephone 212 communicates via
a public switched telephone network PSTN and a cellular radio
30 communication system with a mobile radio station 204 through
a service node 207 at a meeting point. The cellular radio
communication system includes two mobile services switching
centers 209 and 203, respectively, and two base stations 201
and 202. In this embodiment, while the first base station 201
35 is connected to the mobile services switching center 209 and



tablishnment routine.is problematic in the sense that if the accessed base .
station is not connect ed to the sane nobile services switching center, the

reconnect i ORye 9424489 &5 BefioRepRYANP| €, a subscriber wi tg-rds
held nobile 30 stati on ﬁm ve a building, thereby I 03|ir%md74

contact with its base sta an overlay network with another
nobi | e services swtching center. esul t, if the nobile station | oses
its connection with the base stati on, the call can not be reestablished.
Furthernore, in non-cellular

the second base station is connected to the mobile services
switching center 203, the present invention is not limited
thereto and the two base stations could also be connected to
the same mobile services switching center.

5 In Figure 2, the mobile station 204 is .communicating with
telephone 212 through base station 201. However, in this
example, the mobile station is moving toward base station 202
and it may become necessary to handoff the mobile station 204
from base station 201 to base station 202. However, if the

10 mobile station 204 is disconnected from the base station 201
before receiving a handoff order to the new base station 202,
the mobile station initiates the following reestablishment
routine which is illustrated in Figure 4. In this rees-
tablishment routine, the mobile station 204 scans the signal

15 strength of surrounding base stations in step 401 and selects
the base station with the highest signal strength in step 403.
The mobile station then accesses the selected base station in
step 405 and initiates a new call back to the service node 207
{(which in this case is.assumed to be identical to the meeting

20 point) using in step 407 an interaction number stored at call
setup in the mobile station 204. The selected base station
then assigns a traffic channel to the mobile station 204
according to a known call setup procedure in step 409 and the
service node 207 reconnects the mobile station 204 to the

25 remaining segment of the call at the meeting point in step
411.

Figure 3 illustrates another embodiment of the present
invention for radio in the local loop (RLL) or telepoint
systems. Telepoint and RLL systems are characterized by the
30 fact that they do not include mobile services switching
centers and that the base stations are connected directly to
the public switched telephone network PSTN. In these systems,
handoffs are not provided since the system does not include
mobile services switching centers. According to this em-
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bodiment of the present invention, call reestablishment may
be used whenever a call has been lost or if the call has poor
quality, thereby providing a substitute for the lacking
handoff function.

In Figure 3, the cellular radioc system includes two base
stations 301 and 302 which are connected to a service node 307
via the public switched telephone network. When a mobile
station 304 is accidentally disconnected or when the user of
the mobile station considers the quality of the call to be
unsatisfactory, the mobile station 304 scans surrounding base
stations and selects the base station with the highest signal
strength. The mobile station 304 then accesses the selected
base station and initiates a call back to the service node 307
using an interaction number stored in the mobile station 304.
The selected base station then assigns a traffic channel to
the mobile station 304 according to a known call setup
procedure and the service node 307 reconnects the mobile
station 304 to the remaining segment of the call which is
parked in service node 307.

In one embodiment of the present invention, reestablishment
may be initiated automatically when the quality of the
connection has been below a predetermined level for a prede-
termined period of time. The need for handoff may be due to
the subscriber moving or to a disturbance on the radioc channel
which is used for the connection. In addition, the rees-
tablishment routine may be manually initiated by the user of
the mobile station when the user considers the quality of the
connection to be unacceptable by depressing at least one key
on a keyset on the radio mobile terminal. The quality of the
connection may be measured as the bit error rate BER and can
be measured at either the mobile station or the base station.
Furthermore, initiating reestablishment may be performed by
going on hook and off hook and then setting up a new call to
the service node 207 by entering as an interaction number the
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Going on~hook and then off-hook again within a certain period

of time also introduces a new "repenting function" in the

5 network wherein if a subscriber repents after gocing on-hook,

he may go off-hook again within the predetermined period of

time and reestablish the call by pressing a predetermined key

on the keyset, provided the other participant is still off-

hook. It should be understood that the interaction number may

10 be specific for each call, or if an “electronic secretary® is

used as a meeting point, a fixed secret number. This is

explained in the U.S. patent applications which have been
includeqd herein by reference.

Figure 5 illustrates a mobile radio station according to one
15 embodiment of the present invention. The mobile station 500
hes an antenna 510. A transmitter 520 is connected to the
antenna 510 and is controlled by a transmitter control unit
552. The transmitter is also connected to a signal processing
unit 540. The receiver 530 is also connected to the antenna
20 and is used in time multiplexing together with the transmit-
ter. The receiver 530 is also connected to the signal
processing unit 540. The radio eguipment for modulating and
equalizing purposes is included in blocks 520 and 530. The
signal processing unit 540 includes equipment for channel
25 coding, channel decoding, and signal processing of incoming
and outgoing speech. The signal processing unit 540 is also
connected to a microphone and speaker 541 and to control logic
$50. In turn, the control logic 550 is connected to the
transmitter control unit 552 and to IO 553 which adapts the
30 signals from the keyboard and to a display window 560.

The invention is implemented in the form of a program sequence
in the control logic 550 and has been designated 551, "re-
establishing logic®. The control logic 550 monitors the
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connection according to methods well known in the art and when
it detects that the connection has been lost the control logic
initiates a call to a telephone number stored in the re-
establishing logic 551. This telephone number may be the
predetermined "secret"™ number of the service node or elec-
tronic secretary which may have been entered into block 551
via the keyset of the mobile radio terminal or in some other
manner. The telephone number may have alternatively been
entered into block 551 from the néetwork when setting up the
call, e.g., by a message on the FACCH giving the IA number of
the meeting point relating to the established call. 1In
addition to the automatic reestablishment described above, a
call may be reestablished manually by the subscriber pressing
a predetermined sequence of keys causing the reestablishment
to be activated in spite of the fact that supervising logic of
block 550 does not consider the connection to be broken. As
a result, a subscriber can activate. the reestablishment

- routine when the subscriber believes that the present connec-

tion has unsatisfactory quality.

Figures 6 and 7 illustrate one embodiment of the present
invention wherein the reestablishment routine can be manually
initiated after a normal termination of a wirebound terminal.
In Figure 6, two wirebound telephone terminals 601 and 641 are
currently communicating with each other wvia their respective
local switches 610 and 630 and via a service node and meeting
point 620. At the meeting point, the two halves of the call,
identified by their respective interaction numbers, are
connected together as indicated by the link 621. The local
switches 610 and 630 have subscriber interface circuits 611
and 631, switches 612 and 632, and processing systems 613 and
633 with associated call memories 614 and 634, wherein the
respective interaction numbers are stored during the call and
for a predetermined period of time after the call has been

terminated.
heet Has Been RTlaced
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[err] 4 Another enbodi nent of the present invention provides handoff in
personal comruni cation systens (PCS) which traditionally do not provide for
handoffs, by using reestablishment to a neeting point in a simlar way as
descri bed aboxsos/aelsi ef Description of the Draw ngs The presentpcriit®diodsId
wi |l now be described in nore detail with reference to the preferred

enbodi nents of the -invention, given only by wgy of exanple, and
illustrated in the accom panying draw ngs, in which:

Figure 7 is a flow chart illustrating the events that occur

when the call in progress experiences an unwanted disconnec-

tion in step 701, i.e., if a child depresses the on-hook

contact while the user is speaking on the phone. After the

S unwanted disconnection, the user depresses a predefined key

or sequence of Xeys or uses the on-hook contact followed by

some keys, for example, "“on-hook contact, #, 7", which

indicates a request for reestablishment of the call. The

associated local switch reacts to this request in step 703 by

10 looking up in the memory 614 for terminal 601 or in the memory

634 for terminal 641 whether the subscriber in question has an

active call record with an interaction number. If the answer

is yes, the call to the meeting point 620 is reestablished in

step 704 by the respective local switch 610 or 630. If the

15 answer is no, an acoustical signal is given to the subscriber

in step 705 to indicate that the connection can not be

reestablished. It is also possible for the subscriber who did

- not cause the interruption to request reestablishment. This

leads to the same sequence of events describe above, since the

20 local exchange can not distinguish which half of the call
needs to be reconnected.

While a particular embodiment of the present invention has
been described and illustrated, it should be understoocd that
the invention is not limited thereto since modifications may

25 be made by persons skilled in the art. The present appli-
cation contemplates any and all modifications that fall within
the spirit and scope of the underlying invention disclosed and
claimed herein. -
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lmvfr}agtcgﬂeﬁféﬁﬂﬂg the steps of one

1. A method for reestablishing a call after the call has
been disconnected involving a radioc mobile terminal in a
communication system, wherein a communication path is
established by a service node which selects a meeting point at
which the parties of the call are connected together, said
method comprising the steps of:

scanning the signal strength of surrounding base
stations at the disconnected radio mobile terminal;

selecting a base station based on signal strength;

accessing the selected base station by said radio mobile
terminal;

initiating a new call back to said meeting point, wherein
said radio mobile terminal initiates said call back:

assigning a traffic channel to said radio mobile terminal
by said base station; and

reconnecting the radio mobile terminal to said meeting
point.

2. A method for reestablishing a call after a call has been
disconnected according to claim 1, wherein said radio mobile
terminal initiates the call back to said meeting point by
using an interaction number.

3. A method for reestablishing a call after the call has
been disconnected according to claim 2, wherein said interac-
tion number is sent to said radio mcbile terminal during call
setup and is stored in said radio mobile terminal.

4. A method for reestablishing a call after the call has
been disconnected according to claim 2, wherein said interac-
tion number is inserted semi-permanently via a key set on said

radio mobile terminal.
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5. A method for reestablishing a call after the call has
been disconnected according to claim 1, wherein said new call
is initiated automatically after the call has been discon-

nected.

6. A method for reestablishing a call after the call has
been disconnected according to claim 1, wherein said new call
is initiated after the call has been disconnected and a
subscriber depresses at least one Xkey on a keyset on said
radio mobile terminal.

7. An apparatus for reestablishing a call after the call has
been disconnected in a communication system wherein a com-
munication path is established by a service node which selects
a meeting point at which the parties of a call are connected
together, comprising:
- means for scanning signal strength of surrounding base
stations in a radio mobile terminal;
means for selecting the base station with the highest

signal strength;
means for accessing the selected base station by said

‘radio mobile terminal;

means for initiating a new call back to said meeting
point, wherein the radio mobile terminal initiates the call

back:
means for assigning a traffic channel to said radio

mobile terminal; and
means for reconnecting the radio mobile terminal to said

call.

8. An apparatus for reestablishing a call after the call has
been disconnected according to claim 7, wherein said radio
mobile terminal initiates the call back to the meeting point
by using an interaction number. '

B&mRThuﬂ
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Appl i cati on WO.94086%18, 223, entitled "Method Gf ganl zi ng CommECSEI4m0473
and U. S. Patent Ap- 5 plication No. 08/018, 268, entitled "Method of

Est abl i shi ng Cooperation with a Functionalityl3 which are conmonly assi gned
and are incorporated herein by reference. Briefly, according to the neeting
principle, a call is set up as two different connections to a nmeeting point
in the network. As a result, 10 the parties of a call are connected to each
other at the neefing @@qanppanaﬁﬂétﬁmgreeggﬁbiésh@ngsaamldeamss@ the ootld hae

nmeeting point angebnfd$8tbAnkBteHdtH U INYTRY 814 PnSPCherein said interac-
tion number is sent to said radio mobile terminal during call
setup and is stored in said radio mobile terminal.

5 10. Anapparatus for reestablishing a call after the call has
been disconnected according to claim 8, wherein said interac-
tion number is inserted semi-permanently via a key set on said
radio mobile terminal. !

11. An apparatus for reestablishing a call after the call has
10 been disconnected according to claim 7, wherein said new call
is initiated automatically after the call has been discon-

nected.

12. An apparatus for reestablishing a call after the call has
been disconnected according to claim 7, wherein said new call
15 is initiated manually after the call has been disconnected and
a subscriber depresses at least one key on the keyset on the

radio mobile terminal.

13. A method for reestablishing a call which has bad quality
involving a radio mobile terminal in a communication systen,
20 wherein a communication path is established by a service node
which selects a meeting point at which the parties of the call
are connected together, said method comprising the steps of:
determining whether the quality of the call has fallen
below a predetermined level for a predetermined period of
25 time:
scanning the signal strength of surrounding base
stations at the radio mobile terminal when it is determined
that the quality of the call has fallen below the predeter-
- mined level for the predetermined period of time;

30 selecting a base station based on signal strength;

' accessing the selected base station by said radio mobile

terminal;
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party of the call, wherein the interaction nunber identicti neeting .
point. The interaction nunbers are stored in thﬂ“\“&“\!\%ﬂ&@\& termnal or
in the respective swtch nearest to the subscri Hre or call

reest abl i shrpgtoar2idger equi red, by calling the nmeet'i ng point agaippritaichir
enbodi nent of the present invention, the interaction nunbers are maintained
active for the whole duration of the call and are not can- 20 celled after
the call setup since they nust be used during call reestablishnment. In
addition, the interaction nunbers remain active after the termnation of
the call for a pre- determned period of time. The predetern ned period of
time can vary dependifdtdmtimg 3inemcrda bagk tex aeetiag ppinha/wherein

said radio mobile terminal initiates said call back:
assigning a traffic channel to said radio mobile terminal
by said base station; and
5 reconnecting the radio mobile terminal tc said meeting
point.

14. A method for reestablishing a call which has bad quality

according to claim 13, wherein said radio mobile terminal

- initiates the call back to said meeting point by using an
10 interaction number.

15. A method for reestablishing a call which has bad quality
according to claim 14, wherein said interaction number is sent
to said radio mobile terminal during call setup and is stored
in said radio mobile terminal.

-

15 16. A method for reestablishing a call which has bad quality
according to claim 14, wherein said interaction number is
inserted semi-permanently via a key set on said radio mobile

terminal.

17. A method for reestablishing a call which has bad quality

20 according to claim 13, wherein said new call is initiated
after the quality of the call has fallen below the predeter-
mined level for a predetermined period of time and a sub-
scriber depresses at least one key on a keyset on said radio
mobile terminal.

25 18. An apparatus for reestablishing a call which has bad
quality in a communication system wherein a communication path
is established by a service node which selects a meeting point
at which the parties of a call are connected together,
comprising:

This Sheet Has Been Replaced

T A



25 being the calling or called termnal, the disconnection being caused by
goi ng on-hook or not, etc. Figure 2 |IIustrates one enbodi nent of the
present inv a standard tel ephone 212

| n this enbodi nent
comuni cat eg&/#gﬂg%uﬁhw&hest\ﬂaméteﬂ:ﬁm&ephone net wor k PSTN and PHPFUY 0474

radio 30 communi catio _ nobi | e yadi o station 204 through a
service node 207 at -a g The cel I} u ar radi (Zjlmmmlzuﬁ“’m H"'
system i ncludes two nobile services switching centers
respectively, and two base stations 201 and 202. In t hi s* enbodi mént? while
the first base statioped@l £oridetemnrimsvhethbe ﬁwt;hsﬁe&vaﬁ%esahisbuw
center 209 and fallen below a predetermined level for a predetermined period
of time;
means for scanning signal strength of surrounding base
5 stations in a radio mobile terminal after it has been deter-
mined that the quality of the call has fallen below the
predetermined level for a predetermined period of time:
means for selecting the base station with the highest
signal strength:
10 means for accessing the selected base station by said
'~ radio mobile terminal; ,
means for initiating a new call back to said meeting
point, wherein the radio mobile terminal initiates the call
back;
15 means for assigning a traffic channel to said radio
mobile terminal; and
means for reconnecting the radio mobile terminal to said
call.

19. An apparatus for reestablishing a call which has bad

20 quality according to claim 18, wherein said radio mobile
terminal initiates the call back to the meeting point by using
an interaction number.

20. An apparatus for reestablishing a call which has bad
quality according to claim 19, wherein said interaction number

25 is sent to said radio mobile terminal during call setup and is
stored in said radio mobile terminal.

21. An apparatus for reestablishing a call which has bad
quality according to claim 19, wherein said interaction number
is inserted semi-permanently via a key set on said radio

30 mobile terminal.

22. An apparatus for reestablishing a call which has bad
quality according to claim 18, wherein said new call is



6 the second base station is connected to the nobile services switching .
center 203, the present invention is not u mmm H!ﬁnd t he two base
stations could also be connected to the s m‘ es switching
center. 5 | wisgusess 2 7ulsReeeRisk& sShakh on 204°i s° comnuni cat i ngpey fﬁzﬂmmm
t el ephone 212 through b . However, in this exanple,

nobi l e station i s novi nglmgm&mfﬂé stationg02 and it may becone
necessary to handoff th on 204 from base station 201 to base
station 202. However, if the

initiated manually after the quality of the call has fallen
below the predetermined level for the predetermined period of
time and a subscriber depresses at least one key on the
Xeyboard on the radio mobile terminal.

5 23. A method for reestablishing a call after a normal ter-
mination involving a wirebound terminal in a communication
system wherein a communication path is established by a
service node which selects a meeting point at which the
parties of the call are connected together, said method

10 comprising the steps of:
depressing a predetermined key or sequence of Xeys on a
Keyset on said wirebound terminal after the call has been
terminated;
determining whether the wirebound terminal has an active
15 call record with an interaction number; and
reconnecting said wirebound terminal to said meeting
point.

24. A method for reestablishing a call after a normal ter-
mination according to claim 23, wherein said call record

20 remains active after the termination for a predetermined
period of time.

25. A method for reestablishing a call after a normal ter-
mination according to claim 23, wherein either party can
initiate the reestablishment method.

25 26. A method for reestablishing a call after a normal ter-
‘mination according to claim 23, wherein said wirebound
terminal generates an acoustic signal when the call can not be
reestablished. '

27. An apparatus for reestablishing a call after a normal
30 termination involving a wirebound terminal in a communication
system wherein a communication path is established by a



10 nobile station 204 is, di sconnected fromthe base station 201 before
recei ving a handoff order to the new ba ,mwmummm he nobile station
initiates the f W ng reestablishment illustrated in
Figure 4. Mngt’ F¥%f ees- tablishment routine, the "noBil & statlo#rz’ 9‘@8%‘3
the signal 15 strength of surroundi ng base_stations in step 401 and

sel ects the base station with the hi ghest si énal strength in step 403. The

nobil e station then accesses the sel ected base station in step 405 and
initiates a new call back to the service node 207 (which in this case is

hteracti on nusv e, thle h{O EBlectaPY Mdetiug dpblnf 26"83 P the
sel ect ed base Daxtirs of the call are connected together, compr sing:
means on said wirebound terminal for initiating the
reestablishment procedure after the call has been terminated;
5 means for determining whether the wirebound terminal has
an active call record with an interaction number; and
means for reconnecting said wirebound terminal to said

meeting point.

28. An apparatus for reestablishing a call after a normal

10 termination according to claim 27, wherein said call record
remains active after the termination for a predetermined
period of time. '

29. An apparatus for reestablishing a call after a normal
termination according to claim 27, wherein either party can
15 initiate the reestablishment procedure.

30. An apparatus for reestablishing a call after a normal
termination according to claim 27, wherein said wirebound
terminal generates an acoustical signal when said call can not
be reconnected.

20 31. An apparatus for reestablishing a call after a normal

~ termination according to claim 27, wherein the reestablish-~

ment procedure is initiated by depressing at least one
predetermined key on a keyset on said wirebound terminal.

W



t hen assigns a traffic channel
known cal |
the ‘nobile station 204 to the 25
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to the nobile station 204 according
setup procedure in step 409 and” t he ‘servi ce node 207 reconnects
remai ni ng segnent of the cal
ng point in step 411. Figure 3 illustrates another enbodi g
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Amethodandappmmsforreesubhshmgacaﬂaﬁeraaﬂhasbeendmmeaed

onﬁzrmethtyofdaeallhasbecomewusdmlosed A disconpected mobile station

: scans the signal strength of surrounding base stations and accesses the base station with
* the highest signal strength. The mobile station then initiates a new call back to a service

- node. The base station then assigns the mobile station a traffic channe] and the service node
; reconnects the call. In addition, a method for reestablishing a call in any communication
¢ metwork after the call has been terminated in a normal fashion is disclosed.
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mobi l e services switching centers. According to this em 7 bodi ment of
the present invention, call reestablishment nay be used whenever a call has
been lost or if the call has poor quality, thereby providing a substitute
for the | acking handoff function. 5 In Figure 3, the cellular radio system
i ncl udes two base stations 301 and 302 which are connected to a service
node 307 via the public switched tel ephone network. Wen a nobile
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station 304 is accidentally disconnected Té)hiss vahats gedof t he nobile
station considers the quality of the call U’ ] sfactory, the
nobi |-e stat i"g cans surroundi ng base el ects the base

station with aﬁg%faghest signal strength. The nobile station 30BCTNE/00474
accesses the selected base station and initiates a call back to the service
node 307 using an interaction nunber ster, Q in the nobile station 304. 15
The sel ected base station then assigns a traffic channel to the nobile
station 304 according to a known call. setup procedure and the service node
307 reconnects the nobile station 304 to the renai ning segnent of the call

whi ch i ked i | de 307.
ich is parked i ce node 207 106 03
é $
' 103 ~a_

h 101 é_m 102 o= mm

07 :
{
/
73
/: j q_ ‘Z 108- 10
(PRIOR ART) -
200 \\ 206
209 ~
; P \j 202 203
7 205 - ]
201 @-204
. 208
240 211 S S

- s an W am an w e ap

}
242 7 q'- 5 207

300 \ \VBOS

30 =+ —_ //Vg 302
3 iﬂ
304
| 310— s 308
e L B B ! ,
............. ,
313

3 }
312 7 =. lj 307



20 1n one enbodi nent of the present invention, reestablishnment nmay be
initiated auto aIIy when t he quallty of the connection has been bel ow a
predetern1n¥ﬁ)ggyg§ for a prede- term ned period of tinme. The SE94/00474
handof f may be due to the subscriber nfvy yng or to a disturbance on the
radi o channel 25 which is used for the connection. |In addition, the rees-
tablishment routine nay be manually initiated by the user of the nobile
station when the user considers the quality of the connection to be
unaccept abl e by depressing at |east one k on the radi o nobile
termnal. The quality of the 30 connecti§n nayﬁuﬁ’nea§ured as the bit

error rate BER and can be neasured at eit =t’e station or the base

station.
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Furthérnore, initiating reestablishment nmay be perfornmed by going on hook

and off hoo

entering as 43868 acti on nunber the

and then setting up a new call to the service node 207 by
8 service node's secr ACTVEEMHRFde

nunber whi ch nmay have been prestored igozhg short nunber nenory of the
g

term nal. Going on-hook and then off-h
time also introduces a new "repenting function"

a subscriber repents after going on-hook,
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!

This Sheet Has Been Reilaced

i .

SUBSTITUTE SHEET

i
TRANSHITTER ,
CONTROL
uwIr |
{ I
552 |
|
WODYLATING -
T |
) |
520
SIENAL !
PROCESSING 1540 |
wir '
|
FOUALIZING !
T |
7 |
5?1 530 |
|
REESTABLISHING
L06/C l/ﬁﬂ%fﬂﬂf ;
CONTROL LOGIC SPEAKER |
{ T '
550 541 1
|
oISPLAY |
553— I/ ool 560 :
{
________ _

ain within a certain period of
in the 5 network wherein if



he may go of f-hook again within the predeterm ned period of tinme and
reestablish the call by pressing a predeterm ned key on the keyset,

provi ded t WOdR868%participant is still off- hook. It should becursEsumsedrsd
that the interaction nunber nmay 10 befye ific for each call, or if an
"electronic secretary” is used as a nee n% point, a fixed secret numnber.
This is explained in the U S. patent applications which have been included
herein by reference. Figure 5 illustrates a nobile radio station according
to one 15 enbodi ment of the present Jouentlon. e nobile station 500 has
an antenna 510. Atransmtter 520 is;;g;;qgggg

the antenna 510 and is
controlled by a transmtter control ‘unit
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In turn, the control | ogi
unit 552 and to 10 553 i

| ogi ¢ 550.
control

Pield of the Invention

The present invention relates to any communication system and
in particular to mobile radio communication systems. The
present invention provides to a generic call reestablishment
procedure when a connection is unwillfully lost or when the
quality of the call is bad.
provides for associated apparatus.

The present invention also

Background of the Invention

In cel;.ula’r mobile radio systems, it is not unusual for a
radio connection to be lost. The radio connection can be lost
for a variety of reasons 1nc1ud1ng fading when the mobile
station is standing still, radio shadow from large buildings
or tunnels, a handoff to a radio channel which can not support
the new connection or when a base station breaks down or for
some emergency must be switched off. As a result, a rees-
tablishment routine is used in cellular systems to reconnect
the lost connection. .

Figure 1 illustrates a prior art system for reestablishing a
call in a cellular radio system. In this example, a standard
telephone 109 communicates via a public switched telephone
network PSTN (not shown) and a cellular radio communication
system with a mobile radio station 104. The cellular radio
communication system includes two radio base stations 101 and
102, which are both connected to the same mobile services
switching center 103 by connections 107 and 108, respectively.
In Figure 1, the mobile station 104 is communicating with
telephone 109 through base station 101. When the mobile
station is moving toward the base station 102, it may become

necessary to h obile.stati m base station
REPLACED SHEETS SG
[J Description : pagcd ........ to paged ...

(7“ Claim(s)
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30 signals fromthe keyboard and to a di splay w ndo
I mpl emented in the formof a program sequence in the
has been designated 551, "re- establishing logic". TRelco

nonitors the

when it detects that the connection has been | ost the
initiates a call to a tel ephone nunber stored in the rg-
551. This tel ephone nunber nmay be the e

10

15

20

9 connection according to t hods wel |

est abl i shi

101 to base station 102. However, if the mobile station 104
is disconnected from the base station 101 before receiving a
handoff order to the new base station 102, the mobile station
may initiate a reestablishment routine.

In this known reestablishment routine, the mobile station 104
scans the signal strengths of the surrounding base stations
and selects the base station with the highest or next highest
signal strength. The mobile station 104 then accesses the
selected base station, base station 102 in this exampie, and
requests to be reconnected. The selected base station reports
the request for reconnection to the mobile services switching
center 103. The mobile services switching center 103 then
orders the selected base station to assign a traffic channel
to the mobile station 104, and the mobile services switching
center 103 then connects the mobile station to the remaining
segment of the call which has been parked in the mobile
services switching center 103.

In the European cellular mobile radioc system (GSM), a call
reestablishment procedure has been standardized which

‘provides for call reestablishment within the same mobide

services switching center. According to this standard, the

" “mobiTe station accesses the best or next best base station and

25

30

requests a reconnection which is provided if the accessed base
station is connected to the same mobile services switching
center as the original base station. However, this rees-
tablishment routine is problematic in the sense that if the
accessed base station is not connected to the same mobile
services switching center, the reconnection can not be
provided. For example, a subscriber with a hand held mobile
station may enter or leave a building, thereby losing contact
with its base station and enter an overlay network with
another mobile services switching center. As a résult, if the
mobile station loses its connection with the base station, the
call can not be reestablished. Furthermore, in non-cellular

%Q |m;4c5o

t he ant {and



5 predeterm ned "secret"” nunber of the service node or ) voem—
secretary which may have been entered into bl ock 551 viRE . ttSHEE'H he
nobile radio termnal or in some other manner. The tel one nunber mndy
have alternatively been entered into block 551 fromth e

setting up the 10 call, e.g., by a nessageson the FA g?\\,;l?ﬁga\t,\ﬁg?lﬁ
nunber of the neeting point relating to the establishe ———r—acdi't ijon
to the automatic reestablishnent descri bed above, a call my be

reest abl i shed
of keys causi
fact that sup
to be broken.
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manual Iy by the subscriber pressing a pregetern ned séquence
ngy$sthems ¢ can abiwidiiink disconneptigniof #t cdll mssnciatéd twidkh

eﬂbikaabbaahc Uik firCa IPRBX NG £RNEhECpubl§ C ¥WRLH S
telephone network PSTN, can only be reconnected by redialing.
A faster method for reestablishing a call which does not
require the user going on hook and redialing the number would
therefore be welcome.

gsummary of the pisclosure

It is an object of the present invention to provide a method
for reestablishing a call after a call has been disconnected
in a communication system, wherein a communication path is
established by a service node which selects a meeting point at
which the parties of a call are connected together. 1In the
reestablishment routine disclosed in one embodiment of the
present invention, after a radioc mobile terminal has been
disconnected, the radio mobile terminal scans the signal
strength of surrounding base stations and selects the base
station with the hiqhest signal strength. The radio mobile
terminal then accesses the selected base station and initiates
a call back to the meeting point. The base station then
assigns a traffic channel to the radio mobile terminal and the
network reconnects the radio mobile terminal to the meeting
point, thereby reestablishing the call.

Another embodiment of the present invention provides the
option of reestablishing a call wvithin a certain period of
time after a call is willfully or unwillfully disconnected
involving a wirebound terminal. The reconnection can be
requested by pressing a predetermined key or keys on the
keyset of the wirebound terminal after which the wirebound
ynetwork reestablishes the involved half of the connection to
the meeting point usiné a meeting point identity stored in
either the terminal or in the systen.



a result, a subscriber can activate the reestabli shrrem——r-aﬁ -

subscri ber believes that the present connec- tion has R&Hﬁ-‘i ...,.._«-
quality. 20 Figures 6 and 7 illustrate one embodi ment{of"The present
i nvention wherein the reestablishnent routine can be rranJaL#rgFg@ fgoat e

after a normal termination of a wirebound tbrminal. In}F
w rebound tel ephone termnals 601 and 641 are currentl -L—e-mm'rrcatl ng” Wi

=31

each ot her vi a their respective 25 I|ocal switches 610'and 630 and via. a

servi ce node a

the call, |dent|
t oget her as |nH‘cB?§§°B9‘ltﬁ€mP?ﬂk

1o

1s

20

25

abion systems, (PCS) which traditionally
do not provide for handoffs, by using reestablishment to a
meeting point in a similar way as described above.

Brief Description of the Drawings

The present invention will now be described in more detail
with reference to the preferred embodiments of the invention,
given only by way of example, and illustrated in the accom-
panying drawings, in which:

Figure 1 illustrates a prior art method for reestablishing a
call;

Figure 2 illustrates one embodiment of the present invention:
Figure 3 illustrates another embodiment of the present
invention;

F{gure 4 illustrates a flow chart describing the steps of the
réestablishment routine disclosed in the present invention;
Figure 5 illustrates a mobile radio station according to one
embodiment of the present invention;

Figure 6 illustrates another embodiment of the present
invention; and

Figure 7 {Ilustrates a flow chart describing €he steps of one
embodiment of the present invention.

pDetailed Description of the Preferred Embodiments

While the following description is in-the context of cellular
‘communication systems involving portable or mobile radio
telephones and/or perscnal communication networks, it will be
understood by those skilled in the art that the present
invention may be applied to other communications appli-

cations.

th
Eﬁgi-' aﬂbaaiﬂ&né%)f thie pbesERE! i A¥eRPidt | f&ﬁdé@nhﬁh&ff of

her r gec five interaction nunbers, are,6 connected



swi t ches 610 and 630 have subscriber interface circui MWENQ& !
d
re

tthe

swi tches 612 and 632, and processing systens 613 and 3B wt 1 asso
call nmenories 614 and 634, wherein the respective intpr ctzis)pEBu@?r
ti af _

stored during the call and for a predeterm ned period

ne

call has been term nated. 10 Figure 7 isga flow char st-rati-ng the
events that occur when the call in progress experiendes an unwanted !

di sconnec-
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In the present invention, the parties-of a call are connected
to a meeting point, according to the meeting principle
disclosed in U.S. Patent Application No. 08/018,223, entitled
nMethod of Organizing Communication" and U.S. Patent Ap-
plication No. 08/018,268, entitled "Method of Establishing
Cooperation with a Functionality" which are commonly assigned
and are incorporated herein by reference. Briefly, according
to the meeting principle, a call is set up as two different
connections to a meeting point in the network. Aas a result,
the parties of a call are connected to each other at the
meeting point. A meeting organizer or service node selects
the meeting point and transmits interaction numbers to each
party of the call, wherein the interaction number identifies
the meeting point. The interaction numbers are stored in the
respective terminal or in the respective switch nearest to the
subscriber and used for call reestablishment, if required, by
calling the meeting point again. In this embodiment of the
present invention, the interaction numbers are maintained
active for the whole duration of the call and are not can-
celled after the call setup since they must be used during
call reestablishment. In addition, the interaction numbers
remain active after the termination of the call for a pre-
determined period of time. The predetermined period of time

-can vary depending on the situation, for example, the terminal

being the calling or called terminal, the disconnection being
caused by going on-hook or not, etc.

Figure 2 illustrates one embodiment of the present invention.

In this embodiment, a standard telephone 212 communicates via

a public switched telephone network PSTN and a cellular radio
communication system with a mobile radio station 204 through
a service node 207 at a meeting point. The cellular radio
communication systenm includes two mobile services switching
centers 209 and 203, respectively, and two base stations 201
and 202. In this embodiment, while the first base statiocn 201
js connected to the mobile services switching center 209 and



tionin step 701, i.e., if a child depresses the on-hg
user is speaking on the phone. After the 5 unwanted d|*A
depresses a predefined key or sequence of keys or uses ﬂ
foll owed by some keys, for exanple, "on-hpok contact, ¥
I ndi cates a request for reestablishnent of the call. Thelassociated lo
swtch reacts to this request in step 703 by 10 | ookifg™up 1n the nennry
614 for termnal 601 or in the nenory 634 for term nal 1641 whet her -t-he-
subscri ber itheusstond base statiowels ddnnested] tei theanobiler setvioes
nunber. If t e I t 0
reestabllsrléF}rlsfﬁ% ?%2¥E§ zﬂg rgg%e %?5% ﬂﬁfésvmtchi% %ég 1%§bte?f t he

thereto and the two base stations could alsc be connected to

the same mobile services switching center.

S In Figure 2, the mobile station 204 is -éommunicating with
telephone 212 through base station 201. However, in this
example, the mobile station is moving toward base station 202
and it may become necessary to handoff the mobile station 204
from base station 201 to base station 202. However, if the

10 mobile station 204 is disconnected from the base station 201
before receiving a handoff order to the new base station 202,
the mobile station initiates the following reestablishment
routine which is illustrated in Figure 4. In this rees-
tablishment routine, the mobile station 204 scans the signal

15 strength of surrounding base stations in step 401 and selects

" the base station with the highest signal strength in step 403.
The mobile station then accesses the selected base station in
step 405 and initiates a new call back to the service node 207
(which in this case is.assumed to be identical to the meeting

20 point) using in step 407 an interaction number stored at call
setup in the mobile station 204. The selected base station
then assigns a traffic channel to the mobile station 204
according toa known call setup procedure in step 409 and the
service node 207 reconnects the mobile station 204 to the

25 remaining segment of the call at the meeting point in step
411.

Figure 3 illustrates another embodiment of the present
invention for radio in the local loop (RLL) or telepoint
systems. Telepoint and RLL systems are characterized by the
30 fact that they do not include mobile services switching
centers and that the base stations are connected directly to
the public switched telephone network PSTH. In these systems,
handoffs are not provided since the system does not include
mobile services switching centers. According to this em-



15 answer is no, an acoustical signal is given to the subscriber in step
705 to indicate that the connection can not be reestablished. It is also
possi bl e for the subscriber who did not cause the interruption to request
reestablishnent. This |eads to the sanme sequence of events describe above,
since the 20 |ocal exchange can not distidguish which half of the cal
needs to be reconnected. While a particular enbodi ment of the present

i nvention has been described and illustrated, it should be understood that

the invention is t 1 t | f] 1.0Nns rrade by
persons skill e&“ﬁ?’t"ﬁ‘t artggﬁ“héleésféen%en Q}%ﬁtggﬂ é orf%cec?nfqgkfg? and
all nodificati desusedt vhenevey tanpgll has been lost or if the call has poor

quality, thereby providing a substitute for the 1lacking
handoff function.

§ In Figure 3, the cellular radio system includes two base
stations 301 and 302 which are connected to a service node 307
via the public' switched telephone network. When a mobile
station 304 is accidentally disconnected or when the user of
the mobile station considers the quality of the call to be

10 unsatisfactory, the mobile station 304 scans surrounding base
stations and selects the base station with the highest signal
strength. The mobile station 304 then accesses the selected
base station and initiates a call back to the service node 307
using an interaction number stored in the mobile station 304.

15 The selected base station then assigns a traffic channel to
the mobile station 304 according to a known call. setup
procedure and the service node 307 reconnects the mobile
station 304 to the remaining segment of the call which is
pai:ked in service node 307.

20 In one embodiment of the present invention, reestablishment
may be initiated automatically when the quality of the
connection has been below a predetermined level for a prede-
termined period of time. The need for handoff may be due to
the subscriber moving or to a disturbance on the radio channel

25 which is used for the connection. In addition, the rees-
tablishment routine may be manually initiated by the user of
the mobile station when the user considers the quality of the
connection to be unacceptable by depressing at least one key
on a keyset on the radio mobile terminal. The quality of the

30 copnection may be measured as the bit error rate BER and can
be measured at either the mobile station or the base station.
Furthermore, initiating reestablishment may be performed by
going on hook and off hook and then setting up a new call to
the service node 207 by entering as an interaction number the
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the spirit and scope of the underlying invention disclgsad §g§~g@&ﬁﬁ%d
herein. [err] [err] 1. A nethod for reestablishin T after
call has been disconnected involving a termnal (204 or}2}2
comuni cation system wherein a first radigp comunicati gn path has _
est abl i shed between the termnal and a first radio stati before the
di sconnection of the call and a second radi o communi cation path is
establ i shed between the term nal and a second radio station (202) after the

di sconnect i orggyv i€ K8Hé F sS3bErétt B@llephone number which may have been
prestored in the short number memory of the terminal.

Going on-hook and then off-hook again within a certain period

of time also introduces a new “repenting function' in the

5 network wherein if a subscriber repents after going on-hook,

he may go off-hook again within the predetermined period of

time and reestablish the call by pzjessing_a predetermined key

on the keyset, provided the other participant is still off-

hook. It should be understood that the interaction number may

10 be specific for each call, or if an "electronic secretary" is

used as a meeting point, a fixed secret number. This is

explained in the U.S. patent applications which have been
included herein by reference.

Figure 5 illustrates a mobile radio station according to one
15 embodiment of the present invention. The mobile station 500
h’a_s an antenna 510. A transmitter 520 is connected to the
ahtenna 510 and is controlled by a transmitter control unit
$52. The transmitter is also connected to a signal processing
unit 540. The receiver 530 is also connected to the antenna
20 and is uséd in time multiplexing together with the transmit-
ter. The receiver 530  is also connected to the signal
processing unit 540. The radio equipment for modulating and
equalizing purposes is included in blocks §20 and 530. The
signal processing unit 540 includes equipment for channel
25 coding, channel decoding, and signal processing of incoming
and outgoing speech. The signal processing unit 540 is also
connected to a microphone and speaker 541 and to control logic
$50. In turn, the control logic 550 is connected to the
transmitter control unit 552 and to IO 553 which adapts the
30 signals from the keyboard and to a display window 560.

The invention is implemented in the form of a program sequence
in the control logic 550 and has been designated 551, "re-
establishing logic". The control logic $50 monitors the



. ner LALCTIGE T MERT)
characterized by the step of: establishing a wired co i cati on path r
the second radio station to a neeting point selected b SER\FER: 1yyde
(207) comon to a plurality of such conmunication pathg, {at which neet}n
point the parties of the call are connectedgtogether; @and iTmtratimg=a n
call back across said second radi o communi cation path (o _said neeting
point, wherein said termnal initiates said call back to said meeting point

using an interaction nunber which is different froma called party's number
and is enteredcomuesctberdagroviding teamethpds seidcknown in $diejarsrand shesy

in equi pment pfﬁ’?é%éé’tﬁ‘&@éﬁb%ﬁﬁéé@iéh hSérBé@k‘z 1\@19:’ £h8 é&séfer 1%@'1@

neet i ng p0| nt, on recelvin sai d i nt er action nunp recontgect S

ternmnal to thien biatkescapgall to a telephgpg Pb‘%s?%ﬂﬂ? htRg Bec&'lel"
after the cal Ie&@ébbﬁ@iiﬂqsqmectsm accmih rtganéprdxee Ndmbef engynbéaithe

| nteract| ons nunzbeeée{: Je.ne.d ssé%lrgt @mﬂ og thd g%':'lv:.za hode or elec~
tronic secretary which may have been entered into block 551
via the keyset of the mobile radio terminal or in some other
manner. The telephone number may have alternatively been
entered into block $51 from the nétwork when setting up the

10 call, e.g., by a message on the FACCH giving the IA number of
the meeting point relating to the established call. 1In
addition to the automatic reestablishment described above, a
call may be reestablished manually by the subscriber pressing

a predetermined sequence of keys causing the reestablishment

15 to be activated in spite of the fact that supervising logic of
block 550 does not consider the connection to be broken. As

a result, a subscriber can activate. the reestablishment

- routine when the subscriber believes that the present connec-

tion has unsatisfactory quality.

§

D Q

W

20 Figures 6 and 7 illustrate one embodiment of the present
invention wherein the reestablishment routine can be manually
initiated after a normal termination of a wirebound terminal.

“In Figure 6, two wirebound telephone terminals 601 and 641 are
currently communicating with each other via their respective

25 1local switches 610 and 630 and via a service node and meeting
point 620. At the meeting point, the two halves of the call,
jdentified by their respective interaction numbers, are
connected together as indicated by the 1link 621. The local
switches 610 and 630 have subscriber interface circuits 611

30 and 631, switches 612 and 632, and processing systems 613 and
633 with associated call memories 614 and 634, wherein the
respective interaction numbers are stored during the call and
for a predetermined period of time after the call has been
terminated.



3. A nmethod for reestablishing a call after the call has been
di sconnected according to claiml1l, wherein said interaction nunber is

inserted via a key set on said termnal. 4 0 A nmet hod for reestablishing
a call after the call has been di sconnect e®®accor di ng to claim11, wherein
said newcall is initiated automatically after the call has been

di sconnected. [err] 12 5. A nethod for reestablishing a call after

the call has hegn,di SFopert@bwehaid 11108 ttatingl thehevehts Sttak ey |

's Initiated %;l;eet; t:tl'lhee <:Caal|lI i?aaﬁrgégé‘sé’ Iesxcpgjenxnieecﬁcegs aarxlxdu%wanted disconnec-

tion in step 701, i.e., if a child depresses the on-hook

contact while the user is speaking on the phone. After the

5 unwanted disconnection, the user depresses a predefined key

or sequence of keys or uses the on-hook contact followed by

some keys, for example, "on-lgook contact, #, 7%, which

indicates a request for reestablishment of the call. The.

associated local switch reacts to this request in step 703 by

10 looking up in the memory 614 for terminal 601 or in the memory

634 for terminal 641 whether the subscriber in question has an

active call record with an interaction number. If the answer

is yeé, the call to the meeting point 620 is reestablished in

step 704 by the respective local switch 610 or 630. If the

15 answer is no, an acoustical signal is given to the subscriber

in step 705 to indicate that the connection can not be

reestablished. It is also possible for the subscriber who did

. not cause the interruption to request reestablishment. This

. leads to the same sequence of events describe above, since the

20 local exchanée can not distinguish which half of the call
needs to be reconnected.

While a particular embodiment of the present invention has
heen described and illustrated, it should be understood that
the invenéion is not limited thereto since modifications may

25 be made by persons skilled in the art. The present appli-
cation contemplates any and all modifications that fall within
the spirit and scope of the underlxing invention disclosed and
claimed herein.
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subscriber depresses at |east one key on a keyset on said termnal. 6. A
nmet hod for reestablishing a call after the call has been.disconnected

according to claimi1, wherein said terninal is a m)blle radio terminal . 7.
A method for reestablishing a call after thaicall has Hw !Em ﬂﬁ[ ﬂﬁ
according to claiml1l, wherein said termnal is a wreb

A nethod for reestablishing a call according to claim1l whér ei n 'sai'd dal |
i s disconnected when it is determined to have a quality |evel considered

bel ow an accept¥HAR IS\CGLAIMER EShscriber participating in the call. 9.
A nethod for reestabli-shing a call according to claim8, wherei n sai d

ot hod for reestabl |AHRERGI: S0 ZeeraPgskongl & FAL) M e eaLl has
i nteracti on nuriheéni diseotinexrted ainvdlvyiretaoraddiod moéjtrielateminal in a
communication system, wherein a communication path is
§ established by a service node which selects a meeting point at
which the parties of the call are connected together, said
method comprising the steps of:
scanning the signal strength of surrounding base
stations at the disconnected radio mobile terminal;
10 selecting a base station based on signal strength;
accessing the selected base station by said radio mobile
terminal; .
initiating a newcall back to said meeting point, wherein
said radio mobile terminal initiates said call back;
15 assigning a traffic channel to said radio mobile terminal
by said base station; and
reconnecting the radio mobile terminal to said meeting

point.

2. A method for reestablishing a call after a call has been

20 disconnected according to claim 1, wherein said radio mobile
terminal initiates the call back to said meeting point by
using-an interaction number.

3. A method for reéstahlishing a2 call after the call has
been disconnected according to claim 2, wherein said interac-

25 tion number is sent to said radio mobile terminal during call
setup and is stored in said radio mobile terminal.

4. A method for reestablishing a call after the call has

been disconnected according to claim 2, wherein said interac-

tion number is inserted semi-permanently via a key set on said
30 radio mobile terminal.
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11. A method for reestablishing a call according to claim8, wherein said

new call is initiated after the quality of the call has-falten—belowa
predeterm ned | evel for a predeternined period of ti me

depresses at | east one key on a keyset on §a| d term na lﬂm&mlﬂm I@J E’ for
reestablishing a call according to claim é‘ wherei n sal

nobile radio termnal. 13. A nethod for reestablishing a call according
to claim8, wherein said termnal is a wirebound termnal. [err]

5. A method for reestablishing a call after the call has
been disconnected according to claim 1, wherein said new call
is initiated automatically after the call has been discon-
nected. '

5 6. A method for reestablishing a call after the call has
been disconnected according to claim 1, wherein said new call
is initiated after the call has been disconnected and a
subscriber depresses at least one key on a keyset on said
radio mobile terminal.

10 7. An apparatus for reestablishing a call after the call has
been disconnected in a communication system wherein a com-
munication path is established by a service node which selects
a meeting point at which the parties of a call are connected
-together, comprising:

15 means for scanning signal strength of surroundmg base
statlons in a radio mobile terminal: ~

means for selecting the base station with the highest
signal strength; '
means for accessing the selected base station by said
20 radio mobile terminal:
means for initiating a new call back to said meeting
point, whérein the radio mobile terminal initiates the call
back: "
means for assigning a traffic channel to said radio
25 mobile terminal; and
means for reconnecting the radio mobile terminal to said

call.

_ 8. An apparatus for reestablishing a call after the call has

been disconnected according to claim 7, wherein said radio

30 ‘mbbile terminal initiates the call back to the meeting point
by using an interaction number.
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[err] 13 14. An apparatus for reestablishing a call froma termnal {204
or.212) after the call has been disconnected in a comuni cation Sﬁ ﬁi‘lh
t he

wherein a first radi o communi cati on path has been est ' NME“‘B“

terminal and a first radio station (201) bdBore the dTgu

call and a second radi o comunication path is establi stted *bet wen the
termnal and the second radio station (202) after the di sconnectlon of the

ormini cat on Bath PR REEa8For rEBRET] ShnRb T calf 2B i fp11 has
sel ected by a beenidisconne¢tedaaanding bOapkimaﬂ,l wylem‘fezlsushld interac-
communi cat i on Pﬂ{:ﬁsnuﬂn%i’wié LHRCLb e RO Al BoRdN €8 Enaﬁea&éiﬁ Uy

connect ed toget ns i nitiating a new cal acr 0SS sa
second radi ocFRERPCARG @’%‘h"ed in said radio moh.tle temxnal.

$§ 10. Anapparatus for reestablishing a call after the call has
been disconnected according to claim 8, wherein said interac-
tion number is inserted seml-permanently via a key set on said
radio mobile terminal. ’
11. An apparatus for reestablishing a call after the call has
10 been disconnected according to claim 7, wherein said new call
is initiated automatically after the call has been discon-
nected.

12. An apparatus for reestablishing a call after the call has
been disconnected according to claim 7, wherein said new call

15 is initiated manually after the call has been disconnected and
a subscriber depresses at least one key on the keyset on the
radio mobile terminal. '

13. A method for reestablishing a call which has bad quality
involving a radio mobile terminal in a communication system,
20 wherein a communication path is established by a service node
.which selects a meeting point at which the parties of the call
are connected together, said method comprising the steps of:
determining whether the quality of the call has fallen
below a predetermined level for a predetermined period of
25 time;
scanning the signal strength of surrounding base
stations at the radio mobile terminal when it is determined
that the quality of the call has fallen below the predeter-
- mined level for the predetermined period of time:
30 selecting a base station based on signal strength;
accessing the selected base station by said radio mobile

terminal;

This Sheet Has Been Rep}
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to said neeting point, wherein the termnal initiates the call back to said
servi ce node using an interaction nunber which is different froma called
party's nunber and is entered and stored prior to call disconnectton-i-n

said termnal or in equipnent permanently connected t ﬂ,ﬂ m and a
means for reconnecting the termnal to the opposite m lugﬂmﬂg
the interaction nunber. 15. A nethod for x&establisHing atc

normal termnation (701) involving a termnal (204 or 212) in a

comuni cation system said nethod characterized by the steps of:
establishing a wired communication path fromthe second radio station to a

meeting point sel ecdHlALIRG A RRE GaddcPAck Bo eaidreatding pript) iwhexsin
such comuni caigadd padis mabile ebriikail Thieidted i thilaspaékihe call

are connected toget he s:.gning a traffic channel to sajid radioc mobile terminal
by said base station; and
5 reconnecting the radic mobile terminal to said meeting
peint.

14. A method for reestablishing a call which has bad quality

according to claim 13, wherein said radio mobile terminal

initiates the call back to said meeting point by using an
10 interaction number.

15. A method for reestablishing a call which has bad quality
according to claim 14, wherein said interaction number is sent
to said radio mobile terminal during call setup and is stored
in said radio mobile terminal.

15 16. A method for reestablishing a call which has bad quality
according to claim 14, wherein said interaction number is
inserted semi-permanently via a key set on said radio mobile
terminal.

- *A'method for reestablishing a call which has bad quality

20 .according to claim 13, wherein said new call is initiated

after the quality of the call has fallen below the predeter-

mined level for a predetermined period of time and a sub-

scriber depresses at least cne key on a keyset on said radio
mobile terminal.

25 18. An apparatus for reestablishing a call which has bad
quality in a communication system wherein a communication path
is established by a service node which selects a meeting point
at which the parties of a call are connected together,
comprisings:
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depressing (702) a predeterm ned key or sequence of keys on a keyset on
sald termnal after the call has been term nated; and determ-ning (703)

whet her the term nal has an active call record with an | tol r,
said interaction nunber being different -froi*ga cal | ed ﬂw‘mmuﬂl“w
wherein said neeting point, upon receiving Said interac @ar s *

reconnects (704) said termnal to the opposite party. [err] 14 16. A

met hod for reestablishing a call after a normal termnation according to
claim 15, means for determining whether the quality of the call has

fallen below a predetermined level for a predetermined period
of time;
means for scanning signal strength of surrounding base
$ stations in a radio mobile terminal after it has been deter-~
mined that the quality of the call has fallen below the
predetermined level for a predetermined period of time;
means for selecting ‘the base station with the highest
signal strength:
10 means for accessing the selected base station by said
" radio mobile terminal;
means for initiating a new call back to said meeting
point, wherein the radio mobile terminal initiates the call
back;
15 means for assigning a traffic channel to said radio
mobile terminal; and
means for reconnecting the radio mobile terminal to said
call.

19. An apparatus for reestablishing a call which has bad

20 quality according to claim 18, wherein said radio mobile
terminal initiates the call back to the meeting point by using
an interaction number.

20. An apparatus for reestablishing a' call which has bad
quality according to claim 19, wherein said interaction number

25 is sent to said radio mobile terminal during call setup and is
stored in said radio mobile terminal.

21. An apparatus for reestablishing a call which has bad

quality according to claim 19, wherein said interaction number

is inserted semi-permanently via a key set on said radio
30 mobile terminal.

22.. An apparatus for reestablishing a call which has bad
quality according to claim 18, wherein said new call is

P e orrcs
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wherein sai d &8 ) e lcep)s active after the termnation for a

pr edet er m ned ' BN | D47 A nethod for reestablishing-a call__
after a nornm "érmnatlon adcdrding to claim 15, vvh can
initiate the {hod. 18. A met hod fd"’"%mﬁﬂwm
call after a mnatln accordi ng ]t_€ cl aim 15,* wrer ei

term nal gene oGsSt1 ¢ bignal when ' the call can not be

reest abl i shed. 19 or reestablishing a call after a nornal
termnation a dTng to claim 15, wherein said termnal is a w rebound
termnal. 20. mmw@@rﬁamixy ameat ablei ghaddty @ thafl 811 A€ flllen

t t 0 t

system char adtel7s BRYERRe T RATed T eed fof (v Headhrmipad ReFied of
comuni cati on qmél_ andmat hsubscoiber adépresses oatt _d_eastaedmelgkep! oh the
sel ected by A 105N EEd @ ne? 844 16 0SB & Qe@,ﬁlﬂgﬁl ity of communication

§ 23. A method for reestablishing a call after a normal ter-
mination involving a wirebound terminal in a communication
system wherein a communication path is established by a
service node which selects a meeting point at which the
parties of the call are connected together, said method

10 comprising the steps of:
depressing a predetermined key or sequence of keys on a
keyset on said wirebound terminal after the call has been
terminated;
detemiriing whether the wirebound terminal has an active
15 call record with an interaction number; and
reconnecting said wirebound terminal to said meeting
point.

24. A method for reestablishing a call after a normal ter-

mination according to claim 23, wherein said call record

20 remains acﬁive ‘after the termination for a predetermined
- _peried of time.

25. A method for reestablishing a call after a normal ter-
mination according to claim 23, wherein either party can
initiate the reestablishment method.

25 26. .A method for reestablishing a call after a normal ter-
‘mination according to claim 23, wherein said wirebound
terminal generates an acoustic signal when the call can not be

reestablished.
27. An apparatus for reestablishing a call after a normal

30 termination involving a wirebound terminal in a conmunication
system wherein a communication path is established by a

T




paths, at whith neeting point the parties of the call are-connected
together; a neans (702) on said termnal for initia it[ r eest abl'i shnent

procedure after the call has been term nated; a nea M‘Zm ﬂ‘[ﬂﬂ’ﬁrm ni ng
unber,

whet her the terminal has an active call reddrd with an
said interaction nunber being different froma called party's nlimber; and a
means (704) for reconnecting said termnal to the opposite party upon

receiving the JOLefact 88 "Wikeh SELLACEVENh UG [§5iht at which the
parties of the call are connected together, comprising:
means on said wirebound terminal for initiating the
reestablishment procedure after the call has been terminated;
5 means for determining whether the wirebound terminal has
an active call record with an interaction number; and
means for reconnecting said wirebound terminal to said
meeting point.

28. An apparatus for reestablishing a call after a normal

10 termination according to claim 27, wherein said call record
remains active after the termination for a predetermined
periocd of time. '

29. An apparatus for reestablishing ‘a call after a normal
termination according to claim 27, wherein either party can
15 initiate the reestablishment procedure.

30. An apparatus for reestablishing a call after a normal
termination accordixig to claim 27, wherein said wirebound
terminal generates an acoustical signal when said call can not
be reconnected.

20 -31. 4#An apparatus for reestablishing a call-after a normal

termination according tolaim 27, wherein the reestablish-

| ment procedure is initiated by depressing at least one
predetermined key on a keyset on said wirebound terminal.
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means for determ ning whether the quality of the call has fallen below a
predeterm ned | evel for a predeterm ned period of time;, means for scanning
signal strength of surrounding base 5 stations in a radio nobile term nal
after it has been deter- mned that the quality of the call has fallen
bel ow the predetermined | evel for a predeterm ned period of tinme; means for
sel ecting the base station with the highest signal strength; 10 nmeans
for accessing the sel ected base station1 y said radio nobile term nal;
means for initiating a new call back to said neeting

ABSTRACT
REESTABLISHMENT OF CALL AFTER DISCONNECT

A method and apparatus for reestablishing a call after
a call has been disconnected or after the quality of the
call has become bad is disclosed. A disconnected mobile
station scans the signal strength of surroundin§ base
stations and accesses the base station with the highest
signal strength. The mobile station then initiates a new
call back to a service node. The base station then assigns
the mobile station a traffic channel and the service node
reconnects the «call. In addition, a method for
reestablishing a call in any communication network after
the call has been terminated in a normal fashion is

discloged.

Figure 4
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poi nt,

nmeans for assigning a traffic channel
means for reconnecting the radio nobile term nal
apparatus for reestablishing a cal

claim 18, wherein said radio nobile term na
neeting point by using an interaction qpq?

reestablishing a call Jal

said i nteraction nunber

wherein the radio nobile term na

whi ch has bad q

initiates the cal
to said radio nobile termnal;
19. An
whi ch has bad 20 quality according to
initiates the cal
20. An apparatus for

y accordlng to claim19, wherein

to said call

back;

15
and
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25 is sent to said radio nobile termnal during call setup and is stored in
said radio nobile termnal. 21. An apparatus for reestablishing a call

whi ch has bad quality according to claim 19, wherein said interaction
nunber is inserted sem -permanently via a key set on said radio 30 nobile
terminal. 22. An apparatus for reestabRighjng a call which has bad quality
according to claim 18, wherein said newcall is [err]
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[err] initiated manually after the quality of the call has fallen bel ow the
prredeterm ned | evel for the predeterm ned period of time and a subscri ber
depresses at | east one key on the keyboard on the radio nobile termnal. 5
23. A nmethod for reestablishing a cal I; ther a normal ter- mnation
involving a wirebound termnal in ac I cation system wherein a

communi cation path is established by a service node which selects a neeting
point at which the parties of the call are connected together, said nethod
10 conprising the steps of: depressing a predeterm ned key or sequence of

keys on a /-"'_-f_ﬁq_- ‘5:
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keyset on said w rebound termnal
det erm ni ng whet her the w rebound term nal
with an interaction nunber;
sai d neeting point.
ter- mnation according to claim 23, mhg
active after the termnation for a predetier

after the call

nmet hod for reestablishing a cal
claim 23, wherein either party can

s y—a4

has an active 15

and reconnecting said wi rebound termnal to
after a nornal
remai ns

24. A method for reestablishing a cal
i,n said cal
n1ned period of time. 25. A
after a normal ter- mnation according to

has been terni nated;
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initiate the reestablishnent nethod. 25 26. A nethod for reestabl i”’é‘?ﬂ%xﬁ”
call after a normal ter- mnation according to claim 23, wherein said

wi rebdund termnal generates an acoustic si gnal when the call can not be
reestabl i shed. 27. An apparatus for reestablishing a call after a nornal

term nation involving a wirebound term naI n a conmuni c
wher ei n 13 colrmuvnl \éiat |gon \pl)math |g est abl i sheéI by a This ghtﬂ'muﬂ”mm””"

Replaced  WHATIS CLAIMED Is:

1. A method for reestablishing a call after the call has been disconnected involving a
terminal (204 or 212) in a communication system, wherein a first radio communication path
has been established between the terminal and a first radio station (201) before the
disconnection of the call and a second radio communication path is established between the
terminal and a second radio station (202) after the disconnection of the call, said method
characterized by the step of:

establishing a wired communication path from the second radio station to a meeting
point selected by a service node (207) common to a plurality of such communication paths,
at which meeting point the parties of the call are connected together; and

initiating a new call back across said second radio communication path to said
meeting point, wherein said terminal initiates said call back to said meeting point using an
interaction number which is different from a called party's number and is entered and
stored prior to call disconnection in said terminal or in equipment permanently connected to
said terminal wherein further said meeting point, upon receiving said interaction number,

reconnects the terminal to the opposite party.

2, A method for reestablishing a call after the call has been disconnected according to

claim 1, wherein said interaction number is sent to said terminal during call setup.

3. A method for reestablishing a call after the call has been disconnected according to

claim 1, wherein said interaction number is inserted via a key set on said terminal.

4, A method for reestablishing a call after the call has been disconnected according to

claim 1, wherein said new call is initiated automatically after the call has been

disconnected.
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[err] 17 service node which selects a neeting point at which the par s of
the call are connected together, conprising: neans on { m ‘“\“E
termnal for initiating the reestablishment procedure \ﬁ‘“\“ﬂ\ I S
been term nated; 5 means for determ nj ng whet her the ai reb8und

termnal has an active call record with akinteraction nunber; and neans
for reconnecting said wirebound termnal to said neeting point. 28. An

apparat us f6r redsmethbd Eriteestablishing a sall affer sheeaflhas baey discpngestet jageprdiag &9 di ng

to claim27 ’clav\uﬂ E ?v Qre?nasi;acxid ggv't lcalf %Cxﬁgigtcd after the call has been disconnected and a

subscriber depresses at least one key on a keyset on said terminal.

6. A method for reestablishing a call after the call has been disconnected according to

claim 1, wherein said terminal is a mobile radio terminal.

-

7. A method for reestablishing a call after the cail has been disconnected according to
claim 1, wherein said terminal is a wirebound terminal.

8. A method for reestablishing a call according to claim 1 wherein said call is

disconnected when it is determined to have a quality level considered below an acceptable

level by a subscriber participating in the call.

9. A method for reestablishing a call according to claim 8, wherein said interaction

number is sent to said terminal during call setup.

10. A method for reestablishing 2 call according to claim 8, wherein said interaction

number is inserted via a key set on said terminal.

11. A method for reestablishing a call according to claim 8, wherein said new call is

initiated after the quality of the call has fallen below a predetermined level for a
predetermined period of time and a subscriber depresses at least onc key on a keyset on said

terminal.

12. A method for reestablishing a call according to claim 8, wherein said

terminal is 2 mobile radio terminal.

13. A method for reestablishing a call according to claim 8, wherein said

terminal is a2 wirebound terminal. [
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remains active after the termnation for.a predeterm ned 'peried of . tinme.

29. An appar at us for reestablishing a call after a no ation
according to claim2% wherein either party can 15 i n &m@ru ”"l
after

reest abl i shment procedure. 30. An apparatus for reesta
a normal term nation according to claim273 wherein sald mnrebound t er ni nal
generates an acoustical signal when said call can not be reconnected. 20

2 gc Ofgl ﬁppar@t us Atxpiﬁmﬁfst@p{ee&bm&ﬁu@ a%h'fro?ﬁ b @érruhald QRO 202X dfieR @le AN has
g toclaim wherein the reestablish- nment procedure is initiated
by depressi rbgexaduunmsctted)mea communication system, wherein a first radio commumnication path
has been established between the terminal and a first radio station (201) before the
disconnection of the call and a second radio communication path is established between the
terminal and the second radio station (202) after the disconnection of the call, characterized
by providing:

a means for establishing a wired commuaication path from tlie second radio station
to a meeting point selected by a service node (207) common to a plurality of such
communication paths, at which meeting point the parties of the call are connected together;

a means for initiating a new call back across said second radiocomnmunication path
to said meeting point, wherein the terminal initiates the call back to said service node using
an interaction number which is different from a called party's number and is entered and
stored prior to call disconnection in said terminal or in equipment permanently conunected to
said terminal; and

a means for reconnecting the terminal to the opposite party upon receiving the

interaction number.

15. A method for reestablishing a call after a normal termination (701) involving a
terminal (204 or 212) in a communication system, said method characterized by the steps
of:

establishing a wired communication path from the second radio station to a2 meeting
point selected by a service node (207) common to a plurality of such communication paths,
at which meeting point the parties of the call are connected together;

depressing (702) a predetermined key or sequence of keys on a keyset on said
terminal after the call has been terminated; and

determining (703) whether the terminal has an active call record with aa interaction
number, said interaction number being different from a called party's number wherein said

meeting point, upon receiving said interaction number reconnects (704) said terminal to the

opposite party.
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predet ernined key on a keyset on said wirebound terminal. [err] ___ .
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16. A method for reestablishing a call after a normal termination according to claim 15,
wherein said call record remains active after the termination for a predetermined period of

time.

17. A method for reestablishing a call after a normal termination according to claim 15,
wherein either party can initiate the reestablishment method.

18. A method for reestablishing a call after a normal termination according to claim 15,
wherein said terminal generates an acoustic signal when the call can not be reestablished.

19. A method for reestablishing a call after 2 normal termination according to claim 15,

wherein said terminal is a wirebound terminal.

20.  An apparatws for reestablishing a call after a normal termination (701) involving a
terminal (204 or 212) in a communication system, characterized by providing:

a means for establishing a wired communication path from the second radio station
to a meeting point selected by a service node (207) common to a plurality of communication
paths, at which meeting point the parties of the call are connected together;

a means (702) on said terminal for initiating the reestablishment procedure after the
call has been terminated;

a means (703) for determining whether the terminal has an active call record with an
interaction number, said interaction number being different from a called party's number;
and a means (704) for reconnecting said terminal to the opposite party upon receiving the

interaction number,
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ABSTRACT
REESTABLISHMENT OF CALL AFTER DISCONNECT

A method and apparatus for reestablishing a call after
a call has been disconnected or after the quality of the
call has become bad is disclosed. A disconmected mobile
station scans the signal strength of surrounding base
stations and accesses the base station with the highest
signal strength. The mobile station then initiates a new
call back to a service node. The base station then assigns
the mobile station a traffic channel and the service node
reconnects the call. In addition, a method for
reestablishing a call in any communication network after

the call has been -terminated in a normal fashion 1isg

disclosed.

Figure 4
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