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 TELECOMMUNICATION NETWORK

EIELD OF THE INVENTION
This invention relates to the technical'field of
telecommunication. More precisely the invention relates
to a combination compriszng a switched telecommunication
network,_a first branch exchange or subscriber
residential equipment connected to the network, a second

branch exchange or subscriber residential equipment
' connected to the network, a portable radio terminal and
' possibly also a telepoint connected to the switched

telecommunication network. The invention also relates
to calls in such a comhination.

examoD o
' Many public switched telecommunication networks,
PSTN, are in use. Recent switched telecommunication

. networks are based on digital technoloqy and are
"designed to he able to transmit various kinds of

information at various speeds, e.g speech or data or
video.
' Public switched telecommunication networks, PSTN,

:generally comprise network subscriber stores for storing

various information on subscribers to the network, e.g.,

'identification, type, subscribed ‘services, location or

routinq, etc.
. Public sthched telecommunication networks

generally also comprise means for connecting subscriber

equipment to the network, and means for setting up calls

'_to and from connected subscriber equipment in accordance

with information in the network subscriber store. Such
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means may conprise exchanges interconnected by trunks.
When a public switched telecommunication network,
PSTN, compribes plural distant local or transit
exchanges there may be network subscriber stores at all
local exchanges having allocated subscribers.
Some subscribers to a telecommunication network may
be residential subscribers having a residential

equipment connected by cables to a local exchange of the

network. .

' Some residential subscriber equipments comprise a
residential base radio station connected to the network
by cable and a cordless telephone or portable radio
terminal. The residential base radio station then
comprises a residential radio transceiver for radio
communication with ‘the portable radio terminal or
cordless telephone constituting part of the same
subscriber reSidential equipment. This kind of
residential subscriber equipment offers a user the
freedom of making calls and receiving calls anywhere in
his residence if within”reach'of his residential radio
transceiver. - o | -

other subscribers to a switched telecommunication
network may be business subscribers. The subscriber

.equipment may then be a private automatic branch

exchange, PABX, connected by cable to the
telecommunication network and plural terminals or
telephones constituting extenSions to the private branch
exchange. | :

Recently private automatic branch exchanges, PABX,
comprising means for communication by radio w1th
associated branch extensions have been suggested. The

‘private automatic branch exchange, PABX, may then
comprise an exchange switch connected by cable to a

telecommuni ation network, exchange radio transceivers
connected by cable to the exchange sw1tch and portable
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radio terminals or cordless telephones for radio
communication with the exchange radio transceivers.

This kind of subscriber equipment may offer staff the
freedom of making calls and receiving calls anywhere in
a business area of the subscriber if within reach of any
of the exchange radio transceivers.

U.S. Patent No. 4,893,335 to Fuller et al describes
a remote access telephone control system in which
intelligence of a central office is utilized to forward
calls to an absent portable radio terminal located near
a transceiver other than the transceiver with which it
is normally assoeiatedy"ﬂoweVer, the Fuller invention
suffers from the drawback that central intelligence is
required to forward the call.

Many mobile rediO“communiCetion-systems of various
kinds have been suggested and are in use for various
purposes. Cellular mobile radio communication systems
may cover a very lerge geographical area offerinq a user

with a mobile station a possibility to make calls at the

office, in residential areas and in some vehicles. A
disadvantage of some mobile communication systems is the
high cost, weight and size of'mobile stations, the .
operators’ high charge:for5becoﬁing a subscriber and the

“high charge for a call compared to corresponding costs

for a subscriber using a terminal connected by cable to
a fixed telecommunication network. -

Another type of subscriber equipment, telepoints,
have been suggested as a compromise between the low
costs and low freedom of fixed telecommunication
equipment and the high costs and freedom of cellular
mobile radiO'commuﬁieétion'systems. The telepoint
concept offers users the posszhllity of small
light-weight battery-powered portable ‘radio terminals
for making calls anywhere via any fixed telepoint radio
transceiver. The telep01nt radio transceivers may be
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located at various places such as railway or underground

stations, airports, pedestrian areas, squares, in
official buildings etc. They are connected by cable to

a switched telecommunication network. The telepoint

concept requires comparatively little power consumption
at the pcrtable-radio terminals whereby frequent change
of battery is obviated.. Information on UK telepoint
standard may be found in "MPT 1375, .COMMON AIR ' INTERFACE
SPECIFICATIQN“ DEPARTMENT OF TRADE AND INDUSTRY, LONDON
1989. L
One major disadvantage of suggested telepoint
systems is that a subscriber in proximity of a telepoint
transceiver cannot be called by another subscriber to
the teleccmmunication network to which the telepoint
transceiver is connected. Thus a user of a radio
terminal for telep01nts can make calls but not receive
calls. _ '

For those not skilled in the art the follcw1ng
patents may serve as an additional background to the
J.nvention' Us 3, 906 166, US 4,658,416, US 4,748, 655, us
4, 829,554, GB 2 046 556 and GB 2 216 319.

SUMMARY OF THE INVENTION: L

| IOne'obfect of'the present invention is to provide
means and methods enabling a subscriber to a switched
telecommunication network with a portable radio terminal
constituting part of a residential equipment or
constituting an extension to a private branch exchange
connected to the teleccmmunication netwcrk to use his

 portable radio terminal both for making calls and

receiving calls at any desired branch exchange or
telepoint connected to the telecommunication system.
Another object of the present invention is to
provide a m ans and methcds for a roaming function
between various kinds of subscriber equipment connected
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to a public switched telecommunication netwofk'without

 introducing new procedures or means in the switched

telecommunication network.. |
The present invention can redirect calls without
using central intelligence features of a PSTN, thus

~ eliminating the need for costly and time consuming

modifications of existing PSTN systems which may not
have the central intelligence to provide for redirection

- of calls.

_'still another object of the present inverntion is to
provide means and methods enabling both way call
initiation at telepoints connected to a
telecommunication network.

According to the invention existing network

'subSCribér stores in a telecommunication network and/or

new location stores in private branch exchangés or
residential base radio stations and/or call transfer
stores may be used for keeping track of portable sub-
scriber radio terminals constituting extensions to the

 private branch exchanges or part of residential

equipment.

' 'According to a first embodiment of the invention, a
portable radio terminal of a subscriber residential
equipment in a telecommunication combination may
comprise means for scanning of radio channels used by
the residential radio transceiver or exchange radio
transceiver or telepoint radio transceiver, means for

. receiving radio signals at scanning and determining from

the received radio signals information on the identity
of the tranémitting transceiver, if any,_meahs for
choosing as a serving transceiver a transceiver of
appropriate received radio signals, if any, and means
for calling, via a telepoint transceiver or a branch
exchange transceiver, the residential base radio station
constituting part of the same subscriber equipment or



10

15

20

25

30

35

‘VO9ﬂTW$2 PCT/SE95/01330

6

the network subscriber store and reporting to the
residential location store or the network subscriber

store the identity of the serving radio transceiver when

the serving ﬁadio transceiver is other than the
residential. radio transceiver constituting part of the
same subscriber residential equipment. The reported
identity may|comprise a network subscriber number unique
to the serviﬂg transceiver or to the corresponding

“branch exchange or telepoint transceiver controller or

corresponding network information. ,
According to a second embodiment of the invention a
portable radio terminal constituting an extension to a
private branch exchange in a telecommunication
combination nay comprise means for scanning of radio
channels_useo,by.an exchange:radio transceiver or a

‘telepoint radio transceiver, means for receiving radio

signals at scanning and determining from the received
radio signals information on the identity of the
transmittingétransceiver, if any, means for choosing as
a serving tranSceiver a transceiver_of appropriate _
received radio signals, if any, and means for calling,
via a telepoint.transceiver or a branch exchange, the
private branéh ‘exchange to which the portable radio
terminal constitutes an extension or the network call

_transfer store and reporting to the exchange location

store or the; ‘network call transfer store the identity of

" the serving radio transceiver when it is other than one

of the exchange radio transceivers constituting part of
the same branch exchange. When not all terminals are
authorized to use the transceivers of any branch
exchange or telepoint etc., the transceivers transmit
information on the system or branch exchange or
telepoint to,which it belongs and the terminal comprises
means for determining the system.or branch exchange or
telepoznt 1dent1ty and checking the right of the
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identified unit to access to the system prior to
choosing a transmitter as a serving transmitter. The
reported identity may comprise a network subscriber
number unique to the serving transceiver or to the

‘corresponding branch exchange or telepoint transceiver

controller or corresponding network information.
According to the invention the switched:

" telecommunication network sets up a call to a subscriber

in accordance with the subscriber information in.the
network subscriber store or .call transfer store and such

‘calls to an absent portable may be redirected back to

the network in accordance with informatlon reported to
location stores of subscriber equipment.

According to the invention a residential base radio
station, receiving a call to the portable radio terminal -
constituting part of the same subscriber equipment and

“having reported to the residential location store a

serving radio transceiver other than that of the same
subscriber equipment, may redirect the call to the
branch exchange or telepoint comprzszng the serving
radio transceiver.

According to the invention a branch exchange,

. receiving a call to a portable radio terminal

constituting an extension to the branch exchange and
having reported to the exchange location store a serving
radio transceiver other than one of the exchange radio
transceivers of the sameebranch exchange, may redirect
the call to the telepoint or residential equipment

comprising the chosen serving radio transceiver.

- According to a preferred embodiment of the
invention plural telepoint radio transceivers are
connected to the switched telecommunicaticn network via
a telepoint transceiver controller. |

B F_DESCR ON OF RAWINGS
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Figure~;.illustrates a public switched
telécommunichtion-network and various kinds of

- subscriber eguipment connected to a public switched

telecommunication network.

Figure 2 illustrates a resldential subscriber-
equipment connected to a public switched
telecommunicitidn'network. _ .

Figure 3 illnétrates a private branch exchange with
extensions cpnnected to a-public switched
telecommunication network.: _ |

Figure 4 illustrates a telepoint radio station
connected-toia;puhlic sw;tched telecommunication
network. ' :

Figure 5 illustrates a telepoint transceiver
controller connected to a public switched
telecommunication network and plural telepoint radio

transceivers connected to the telepoint transceiver

controller. _
~ Figure 6 illustrates a portable radio terminal.
Figure 7 illustrates a telepoint transceiver -
controller according to another embodiment of the

~ present invention.

Figure 8 illustrates another embodlment of a
residential radio base station according to the present
invention. | '

Figure 9 illustrates another embodiment of a

. private automatic branch exchange according to the

present invention.

Figure 10 illustrates a public switched. -
telecommunication network and various kinds of
subscriber equipment connected to a public switched
telecommunication.network-accqrdihg to another .
embodiment of the present invention.. .

Figure 11 is a flowchart illustrating a method of
setting up a call according to a'preferred'embodiment'of
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Figure 12 is a flowchart illustrating a method of
handling a call placed to a portable radio terminal

- according to a preferred embodiment of the present

invention. o
Figure 13 is a flowchart illustrating a method of

-maintaining active temporary extension numbers according
to a preferred embodiment of the present invention.

Figure 14 illustrates the redirection of a call

‘according to a preferred embodiment of the invention.

\ILED DESCRIPTION OF 'HE_PREFERRED EMBODI
Figure 1 illustrates a publiciswitched _

telecommunication network, PSTN, and various kinds of

subscriber equipment connected to the network. The

'network comprises network local exchanges, LNX1 to LNXB;

to which subscriber equipment may be connected by
cables, network transit’eXchanges, TNX1 and TNX2, for
switching calls, and network trunks, NT, for

interconnection of local and transit exchanges.

The local and transit exchanges may comprise
multiplexers, demultiplexers, processors, stores as well
as other usual network means. In particular the network

"also comprises at least one network subscriber store for

storing information on subscribers to the network. Each

‘'local exchange may'comp:iSe a network subscriber store,

NSS, for information on subscribers allocated to that
local exchange, in particular subscribers having
subscriber equipment connected to that local exchange by
cables. Conventionally the information in network
subscriber stores comprise network subscriber numbers.

| Exchanges of the network also comprise network
information stores,-NIs;'for'Storing information on the
network, in particular information on trunks to other
exchanges, numbering, routing, etc., enabling exchange
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processors to set up calls to_and_from.subscribers and
disconnect calls. ‘Local exchanges may also comprise
meanstor't%ansferring calls from one subscriber to
another subscriber.  Such means may use the network
subscriber stores or have separate stores.

‘A preferred embodiment of the present invention
will_now bepdescrihed. It is understood that the.

_invention méy be implemented in a network with two or

more of anylof the various subscr;ber ‘equipments
described. - Eleven res1dentia1 -subscriber equipments,
RSQ1 to RSQll, are connected hy cables to the local

- exchanges LNXl to LNXS and LNX8 of the network. Five

private autbmatic branch exchanges, PABX1l to PABX5, are

connected by,cahles to the local exchanges LNX2 and LNXS
to LNX8 of the network._ Five telepoint'radio stations,

TSN1 to TSNS, are connected by cables to the local

_ exchanges LNX4 and LNX5 and LNX7. of the network. Three

telepoznt transceiver controllers, TTCl1 to TTC3, are
connected_by cables to the local exchanges LNX3 and LNX6
and LNX8 of?the;network.-xat least in some aspects the
de, the PA?X,_theﬁTSN.and the TTC may all be considered
as various kinds.of.subscriber_equipment.connected to
the PSTN. . The local exchanges’ network subscriber
stores NSS comprise information on the subscribers
having the Equipment connected to them. In particular
the stores may comprise information on the type of
subscrlptlon, e.g., resident1a1 or business or

_te;epolnt,_the_type of equipment connected, e.g., RSQ or
"PABX or TSN or TTC, and the number of lines or bandwidth

connected tp the network, e.g,,'single analogue line, 64
kbit digital line, 1 Mbit digital line etc.

| ._For'thé.purpose_of.implementation of the invention
only information normally included in a conventional NSS
is necessary because the network need not know whether a
terminal is connected to the network via wires or radio
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link and thus the same type of network subscriber
numbers may be used in both cases.

Figure 2 illustrates a kind of residential
subscriber equipment of particular interest to this

‘invention connected to a PSTN. The residential

equipment, RSQ, comprises a residential base radio

- gtation, RBS, connected to the PSTN by cable, and a
residential portable radio terminal, PRT. The
‘-residential base radio station comprises a residential

location store, RLS, for storing information on the
portable radio terminal and a residential radio
transceiver, RTR, for radio communication with the
portable radio terminal. When a subscriber uses his
residential portable radio terminal in his residence the
portable radio terminal and the residential radio
transceiver may cooperate in a well known wéy
transmitting radio signals when setting up a call,
dQuring an ongoing call and when terminating a call. To
the user, the portable radio terminal and the
residential radio transceiver may then appear to operate

substantially in accordance with known residential

cordless telephones. ‘When a subscriber uses or has used
his portable radio terminal distant from his residence

‘but in proximity to another radio transceiver, the

portable radio terminal and the residential radio
transceiver may however operate somewhat dlfferently to
be described later on. o

Figure 3 illustrates a private automatic branch
exchange, PABX, of particular interest to this invention
connected to a PSTN by cable and portable exchange radio

‘terminals, PRT, constituting extenszons to the PABX.
" Although not illustrated, the PABX may of course also

have conventional fixed terminals, WT, connected by
wires. For the purpose of direct dialling all branch
exchange extensions may have their own complete network
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_ subscriber numbers of the same kind. The'PAbx comprises

an exchange switch, XSW, an exchange location store,

XLs, for storing information on portable radio terminals

as well as fixed terminals constituting extensions to
the PABX, an exchange processor, XCP, and exchange radio
transceivers, XTR, connected to the exchange switch by

| cables. The exchange radio transceivers are preferably

plural channel transceivers. The exchange radio
transceivers are 1ocated.at various sites in the
business area of the PABX subscriber for radio

_communication with the portable radio terminals

constituting extensions. When setting up a call to or
from a proximate portable radio terminal, during an
ongoing call involving a proximate portable radio
terminal, and when terminating such a call, an exchange
radio transceiver transmits radio Signals -to the
portable radio terminal and receives radio signals from

- the portable radio terminal in a way similar to what is

known in connection with cellular mobile radio systems.
The PABX and the portable radic terminals cooperate to
enable.portable radio.terminal'roaming.and handoff
within the area[covered by the exchange radio
transceivers. The radio communication between the
exchange portables and. the exchange transceivers may

hincorporate known dynamic channel allocation procedures
. and known roaming and handoff procedures appropriate in

connection with dynamic channel allocation, in which
procedures regarding the decision on choice of serving
transceiver!and channel and handoff is taken by the
portable terminal. The PSTN is not at all involved in
channel selection, roaming or handoff for a portable
radio terminal served_by an exchange radio transceiver
of the PABX, -

Figure 4 illustrates a telepoint radio station,
TSN, - connected_by cable to a PSTN. The telepoint radio



WO 96/17482 : TR . PCT/SE95/01330

i3

station comprises a telepoint-network interféce, TNI, a
telepoint store, TS, a telepoint processor, TPC, and a
multi channel telepoint radio transceiver, TTR. The
telepoint radio transceiver may be similar to an

5 exchange radio transceiver. When setting up or
terminating a call from a proximate portable radio
terminal, the telepoint radio transceiver and the rest
of the telepoinﬁ radio station may cooperate with each
other and the PSTN in accordance with well known

10 telepoint procedures. The telepoint radio transceiver
and the rest of the telepoint radio station may however
also cooperate with the PSTN in setting up a call from
the PSTN to a proximate portable radio terminal in a way
to be described later on. For the purpose of network

15  routing the PSTN considers the TSN as equivalent to any
single line subscriber equipment or any plural line

- PABX. ' .
Figure 5 illustrates a telepoint transceiver
controller, TTC, connected to a PSTN by cable and

20 controlling plural telepoint radio transceivers, TTR,
connected to the telepoint transceiver controller by

-cables. The telepoint transceiver controller comprises
a network-controller interface, TNI, a telepoint con-
troller store, TCS, and a telepoint processor, TPC.

25 Each telepoint radio transceiver connected to the
transceiver may be similar to the radio transceiver of
the telepoint station according to figure 4. When
setting up or terminating a call from a portable radio
terminal, in proximity of one of the telepoint radio

30 transceivers connected to the transceiver controller,
the portable radio terminal, the telepoint transceiver
and the controller may cooperate with the PSTN in’
accordance with well known telepoint procedures. The
'telepoint transceiver controller, the telepoint radio

35 . transceivers and the portable radio terminals cooperate
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to enable portable radio terminal roaming and handoff
when within #he_area covered by radio transceivers
connected bngables to the same transceiver controller.

_Thg-procedurés may include dynamic channel allocation

and the;deciéioﬁ;on a serving radio transceiver and
chénnel madejat_the portable radio terminal are
identical wi#h'ar-siﬁilar to corresponding procedures at
the PABX according to figure 3. The PSTN is not at all
involved in #adio.channel selection, roaming or handoff
for a pdrtab#e.radib'terminal served by a radio
transceiver ?onnected_by cable to the TTC. The
transceiver controller and its connected radio
transceivers}may however also cooperate with the PSTN
and a portabie radio terminal in setting up a call from
the PSTN to a portable terminal served by one of the °
radio tran;céivers connected to the transceiver
controller in a way to be described later on. For the
purpose of ngtwork_routinQ.the_PSTN considers the TTC as
equivalent to a PABX, with direct dial-in facilities.
Figure 6 illustrates a portable radio terminal PRT
which may be part of a residential subscriber equipment

_éccbrding_to;fignre.z or may constitute an extension to

a PABX according to figure 3. The portable radio
terminal comﬁrises_input/qutput:means. I/0, comprising
at least one of kéypad'or-microphone_or display or
loudspeaker or printer. The portable radio terminal-
also comprises a portable terminal store, PTS, a
portable terﬁinal,computer, PTC, and a portable radio
terminal traﬁsceiver, PTR. The portable terminal
computer, thg portable terminal store, the input/output
means and thg-portable.transceiver together constitute
meahs for pefforming certain steps and procedures in
connection with comﬁunication to be described later.

The_po:table.radio terminal is intended to be able
to be used not only at_subséribers’-residences, if
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constituting part of residential equipment, or in
subscribers’ business areas, if constituting an
extension to a PABX, but also proximate to a telepoint
radio transceiver. Each residential radio transceiver
and exchange:radio'transcéiver and telepoint radio
transceiver frequently scans, and preferably also
frequently transmits, radio signals on at least one of a
prédetermined group of radio channels. The radio
signals from such a transceiver comprises information on
transmitter identity and in appropriate cases PABX
identity or TSN identity or TTC identity. The radio

'signals may also comprise information on channels

available at the transmitter and the order in which the
transceiver scans radio channels for receiving signals
from portable radio terminals. An exchange radio
transmitter or a felepdint radio transmitter may page a
portable radio terminal by transmitting radio signals
comprising the identity of the paged terminal on at -

‘least one of the radio channels.

A portable radio terminal frequently scans one or
more or all of the radio channels of the predetermined
group for receiving radio signals from proximate

- residential or exchange or telepoint radio transceivers,

if any. Sometimes there are no radio signals or all or
some of the radio signals are too weak or disturbed by
noise or interfering signals. When receiving

o appropriate radio signals, the portable radio terminal

determines from the received radio signals the identity
of the transmitting radio transceiver and possibly other
information on'channeIS'aVailéble, etc. The information
is stored in the portable terminal store separately for

‘all present or recent active transmitters and is updated

with more recent corresponding ihfcrmation"obtained at
subsequent scanning. Based on the strength and/or
quality of the radio signals received and/ot other
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information on the transceiver in the portable terminal
store and possibly also predetermined rules, the

'portable terminal computer chooses as a serving
transceiverga transceiver which has transmitted the

appropriatejradio signals ﬁhich were in turn received by
the portabl?.terminal. When there is more than one
possible chtice,'the rules may give priority to the
strongest transceiver of the same subscriber equipment.
According to a first embodiment of the present
invention, a portable radio terminal chooses as a
serving'trapsmitter a transmitter of a telepoint radio
station or a transmitter connected to a telepoint
transceiver controller and tries to inform a subscriber

" location stpre on the chosen transceiver. This may be

done automahically by the portable radio terminal or
oniy after manual actuation of a. pushbutton by the
terminal user. If the radio terminal is part of a
subscriber residential equipment the portable radio
terminal tries to set up a call to the corresponding
reSidentiai base radio station. The_call is set up
using the ﬁelepoint radio station or transceiver
controller of the serving radio transceiver and the
PSTN. The'call set up procedure may be in accordance
with well known telepoint call set up procedures. When
the. residential base radio station answers the call the
portable. radio terminal initiates transmission of a
coded . message comprising information on the identity of
the calling portable radio terminal and network
subscriber number of the telepoint station or controller
of the chosen serving radio transceiver. .The
re51dentia1 base radio station stores at. least the
information on the network. subscriber number of the
telepoint station or controller of the serving radio
transceiver in the residential ‘location store. Whenever
thereafter rece1v1ng a call for the portable radio
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terminal, the residential base radio station redirects
the call to the network as a call for the telepoint
radio. station or the telepoint transceiver controller of
the serving radio transceiver in accordance with the
information in the residential location store.

Figure 14 illustrates an exemplary combination
according to the present invention whereby a residential
base radio station, PABX, or telepoint radio station can
redirect the call without the use of central
intelligence in the PSTN system. In figure 14,
subscriber unit A attempts to call on a first external
PSTN line 10, a subscriber whose portable unit C is
typically serviced by the subscriber equipment Bl. Bl
is preferably a residential base radio station, a PABX

_or a.telepoint radio station. If the portable unit c is

not currently located in the servicing area of
subscriber equipment Bl, the call is redirected back to
the network as a call to the subscriber equipment B2
which is currently serving the portable unit C that
subscriber A is attempting to contact.

According to an exemplary embodiment of the
invention, this redirection can be accomplished by
calling the unit B2 on a second external PSTN line 12,
and connecting the two lines 10 and 12 in the subscriber
equipment Bi. The system can include functionality |
provided, for example, by first and second -
telecommuniication lines 10 and 12, for receiving a call
from the telecommunication network across the first line
10 and automatically setting up and directing the call
back across the second line 12 to the telecommunication
network as a call to the serving radio transceiver. .
Thus, the system provides call redirection and a roaming
function between various-kinds of subscriber equipment

.connected to a PSTN without introducing new procedures

in the PSTN or requiring central intelligence in the
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PSTN. |
A portable radio terminal constituting an extension

to a PABX according to figure 3 tries to call the PABX

after_choosing as a serving radio transceiver a
transceiveriother;than one of the radio transceivers of
the PABX. ihis is normally done automatically but may
be initiated by the terminal user by. actuating a
pushbutton. or other device on the terminal. The call is
set up us1ng the PSTN and serving transceiver and
associated :adio statian or controller. The call set up
procedure méy_be in accordance with well known telepoint
or PABX or #esidential call set up.procedures. When the
called.PAijanswers the call, the portable'radio
terminal initiates transmission of a coded message
comprising at.least information on the identity of the
portable ra&ib terminal and network subscriber number of
the .resithtial or telepoint station or controllef of

the chosen setving;radio.transceiver. The PABX stores

at least information on the identity of the portable
radio termipal-and network subscriber number in the

'.exchanger1o§atidn.store. Whenever thereafter receiving

a call for the portable radio terminal the PABX
redirects the call to the network as a call for the
telepoint radio station or the telepoint transceiver

_.controller or the resxdential base radio station of the
serving radio transceiver 1n_accordance.with the

information in the exchange location store.
As in the previous example, the call can be
redirected as shown in figure 14 by calling the unit B2

on a second external PSTN line 12, and connecting the

two lines 10 and 12 in the subscriber equipment Bl.
A call for a portable radio terminal redirected by
a residential base station or a PABX to the network as a

‘call for a telepoint radio station or telepoint

transceivericontrbller is directed by the PSTN in the
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same way irrespective of which portable radio terminal
is intended to be the final call receiver. The call is
answered by the telepoint station or transceiver
controller as any call. When the~telepoiht radio
station or transceiver controller has answered the call,
the residential base station or PABX having redirected
the call, transmits information on the identity of the
portable radio terminal intended to be the final
receiver of the call. This information on identity may
be the network subscriber number or the branch extension
number of the portable radio terminal. To establish
contact with the portable terminal, the portablé radio
terminal must bé paged by the serving telepoint radio
transceiver. 'If'the'pdrtable radio terminal is served

by a radio transceiver of a telepoint station having

only one transceiver, paging is done from this
transceiver only. If the portable radio terminal is
served by a radio transceiver of a transceiver
controller and has reported to the location store the
network subscriber number of the controller, there is
more than one possible radio transceiver. The
transceiver controller then initiates broadcast paging
of the portable from all”radio transceivers connected to
the transceiver controller.

- The portable radio termxnal receiving the paging

”signals sends a response to its chosen serving radio

transceiver. The response is directed by the radio
transceiver to the transceiver controller. The
transceiver controller then directs the call to the
serving radio transceiver for radio communication with
the portable radio terminél. The call is then
established all the way to the portable radio terminal
intended. |

A residential portable radio terminal may be served
by an exchange radio transceiver and be called there in
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a similar way if reporting to its residential location
store a network subscriber number of the PABX in a
s1milar way. Furthermore a portable radio terminal
constituting an extenszon to one PABX may be served by
an exchange radio transceiver of another PABX. For this
purpose there may be a couple of vacant extension
numbers at each or some PABX for use by visiting
residential or exchange portable radio terminals. For
the purpose of direct dialling such vacant extension
numbers may be complete network subscriber numbers.

'When served by an exchange radio terminal a visiting

portable radio terminal may be allotted one of these
vacant extension numbers. The v1s1ting portable radio
terminal then reports this allotted extension number to

its resideqtial location store. A call can then be

redirected from the home residential equipment

_ transceiver to the temporary extension number assigned

to the portable terminal in accordance with the
information stored in the home residential location

_store.' In this way, the identity of the portable

terminal 1ntended as the final receiver of the call is
identified to the serving transceiver by the temporary
extension number which has been called.

As described above with reference to figure 14 the
call can be redirected by calling the unit B2 on a
second external PSTN line 12, and connecting the two
lines 10 and 12 in the subscriber equipment Bi.

A portable radio_terminal having reported to its

'residential or exchange location store, a serving radio

transceiver other than its re51dent1al or exchange
transceiver, may thereafter leave the area covered by
this transceiver and return to the area covered by its
residential transceiver or one of the exchange radio
transceivers of its PABX. When returning and receiving
appropriate radio signals from its res;dential radio
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transceiver or one of the excnange radio transceivers of
its PABX, the portable radio terminal chooses this

transceiver as the serving transceiver_and transmits a

radio signal comprising a particular reentry message.
The reentry message comprises information at least on
the identity of the portable radio terminal and
preferably also information on the previous serving

' transceiver. When receiving this information from its
' "transceiver, the residential radio base station or the

PABX changes the information on the portable radio

.terminal concerned in its location store accordingly.

A ‘PABX having a couple of vacant extension numbers
for temporary use by Visiting portable terminals may
have appropriate means for temporarily withdrawing from

- use such a vacant extension number prevzously allotted
to a v1siting portable terminal when the portable
‘terminal is no longer served by an ‘exchange transceiver

of the PABX. Such means may comprise means for paging

' of assumed still v1s1ting terminals with allotted
 extension numbers in order to check whether the visiting

terminal with allotted extension number is still in
proximity of one of the enchange transceivers of the

PABX. An assumed visiting portable terminal not

responding to such a paging may have its allotted
extension number withdrawn from use. In order to be
able to later allocate the withdrawn extenszon number to
another visiting portable terminal the PABX may call
the residential base radio station or PABX of the

‘visiting portable terminal and inform its location store

on the withdrawal of'the'ose of the extension number by
the portable terminalil The PABX does not allocate the

" withdrawn extension number to another visiting portable

terminal until the called residential base radio station
or PABX has answered'the call regarding withdrawal of

‘allotted extension number or after a long timeout,
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whereby two portable terminals using same extension
number is avoided.

A telepoint radio station or a telepoint
transceiver controller may also store the identity of
served portable radio terminals and frequently page
assumed served portable radio terminals for checking

- their presence in a similar way. The telepoint waits

10

for answers to such paging of assumed served portable
radio terminals. When not receiving a response to a

paging of a portable terminal the. telepoint 'sets up a

call for reporting to-ths'appropriate location store the
identity of the assumed served portable terminal not
answering to such paging. The information in the

'location store ‘may. be changed accordingly.

15

Some PSTN comprise means for transferring calls
from a called subscriber to another subscriber. Such

- call transfer means may be used by a subscriber visiting

20

another subscriber and wishing to receive his calls at
the Visiting subscriber. A PSTN comprising call '
transfer means may comprise a separate call transfer
store for receiv1ng from subscribers information on
other subscribers where they want their calls or use
other_stores including network subscriber stores for -

.this purpose. For the purpose of call transfer a

25

subscriber normally transmits to his local station a

. message compriSing information on the network subscriber

number (s) of_the subscriber where he want his calls.

After receiving such information the PSTN does not

35

direct a call to a subscriber in accordance with the
normal 1nformation in the network subscriber store but
directs any call to the subscriber in accordance with
received information stored'in the call transfer store.
Call transfer means in a'PSTN may be used
szmultaneously with or instead of location stores in
residential base station or PABX for transferring calls

|

[ 4
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from a subscriber site to another subscriber site, e.qg.
a telepoint station or controller. When using network
call transfer means instead of such location stores the
portable radio station is programmed to call a network
number dedicated to a call transfer means instead of its
own network subscriber number for reporting allotted

.extension number or subscriber number of serving radio

transceivers. Neither when the call transfer means of
the PSTN is used togéther with the location store nor
when the call transfer means of the PSTN is used instead
of the location stores are any amendments of the PSTN

required in order to be able to call a portable radio
‘terminal served by a telepoint radio transceiver,

" provided an identity or number with conventional
- subscriber number format is reported.

The invention is neither restricted to described
embodiments of PRT or RBS or TSN or TTR or TTC or XTR or
PABX nor to the particular PSTN described but may be
implemented in somewhat different ways.

- According to another embodiment of the invention as
shown in figure 7, a telepoint transceiver controllér
with connected telepoint radio transceivers is very

'similar to a PABX of the type previously described.
According to this embodiment a telepoint radio station
is also similar to a PABX of the type previously

- described but having only one radio transceiver.

According to this embodiment a telepoint transceiver
controller or telepoint radio station has a couple of -
extension numbers for use by visiting residential or
exchange portable radio terminals. When served by such
a telepoint, a visiting portable radio terminal may be
allotted one of these extension numbers. The visiting
portable terminal then reports this allotted extension
number to its residential location store or éxchange
location store or the appropriate call transfer store of
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the PSTN just as a temporary allotted extension number
of a PABX. When receiving a call addressed to a
portable radio terminal, its residential base station,
private exchangg;or the network then uses this allotted

_ _extehsiqn n@mber‘for directing or redirecting the call

to the portible radio terminal in the same way as an
extension number of a branch exchange.
As previously described with reference to

figure 14, if the call is serviced by the subscriber

equipment Bl, it can be redirected by calling the unit
B2 on a secqnd external PSTN line 12, and connecting the
two lines 10 and .12 in the subscriber equipment Bi.

_ Accordﬂng“tocanother embodiment'offthe'invention,
the portable radio terminals served by radio

' transceivers other than those of their own residential
. base radio qtation or own branch exchange do not

themselves call their app:opriaté location stores and
report their temporary extension number or identity of
serving radio transceiver or telepoint or exchange.

Instead the terminals merely initiate this calling of

. and reportiﬁg to appropriate location or call transfer

store. - The.Lnltlation can be done either automatically
after selectlon of the serving radio transceiver by
transmittlng radio s1gnals comprising information on
portable identity or subscriber number or by
transmitting radio signals after the portable radio
station user has actuated a pushbutton or other terminal
input device. The actual calling and reporting is done
by the telepoint or branch exchange comprising the
serving radio transceiver. | "

Some reszdentlal radio base stations having a 2A+B
ISDN access to the public switched telecommunication
network may easiiy be designed to redirect incoming
calls to a qABx or telepoint using the reported
subscriber numher of the telepoint or. PABX or the
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temporary extension number of the portable'radio

- terminal. Some residential radio base stations merely
- having pné ordinary analogue telephone access to the
- public switched telecommunication network may, however,

have some difficulties in conveniently redirecting an

-incominglcall to a reported subscriber or extension

number. Then the residential radio base station may
comprise an answering machine'qiving a calling party
information on reported number, as shown in figure 8. A
PABX may also comprise one or more answering machines
giving a calling party information on reported number

- from the location store, as shown in figure 9. The

answering machine or machines may be part of the
location store, as shown in figure 9, or be connected to
one or more extensions in the PABX.

A combination according to another embodiment of
the present invention may of course alﬁays comprise a
switched telecommunication network but need not comprise

“both a residential equipment and a telepoint and an

exchange. It is conceivable that a combination
according to the -invention comprises at least two
separate branch exchanges but no telepoints. Figuré 10
illustrates an embodiment wherein a PSTN of the type

shown in figure 1, has residential subscriber equipment

units RSQl.Q;RSQ?'and private automatic branch exchanges
PABX1l...PABX7. Of course, the number of connections is

- used for purposes of illustration only and any number of

connections and any combination of subscriber equipment
is possiblé. ; : |

The following discussion refers to figures 11-13 to
describe the methods according to the present invention
which are described generally above. ' '

Figure 11 is a flowchart illustrating a preferred
embodiment of a method according to the present
invention by which a portable radio terminal can
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register at_subscriher equipment of his choice. For
purposes of-this-discussion, subscriber equipment can
refer to residential subscriber equipment, private
automatic branch exchanges or telepoints. In step 100,
a portable radio terminal listens to radid signals being
transmitted by transceivers in the subscriber equipment
in the network. In step 105, the portable radio
terminal chooses as its serving transceiver a
transceiver from which the portable has received
appropriate-radio-signals, by sending its identification
number to the chosen serving transceiver. In other
words, any giVen portable will only be compatible with
certain transceivers. Steps 100 and 105 cause the
portable to determine with which of the transceivers in
the network he is compatible and to select one of the
compatible transceivers as the serving transceiver.

The identification number of the portable can
either be its ISDN number (usually 7 digits plus area
code, where the 7 digits includes an extension number)
or it can be the ISDN number plus a separate extension.
Of course, any other suitable unique identification

number can be used.

At step 110, it is determined whether the portable
is at its hqme transceiver, that is, it is determined
whether the serving transceiver is the transceiver with
which the portable is normally associated. This can

- occur either in the'subscriber equipment of the serving

transceiver or in the portable. If at step 110, it is’

‘determined that the portable is at home, that

information is registered, that is, the home transceiver
location store is told that the portable is home (step
115), and the routine ends. -

If the serving transceiver is not the home location
of the portable, the portable registers at the serving
transceiver. Thus, the portable is connected to the




WO 96/17482 : , | PCT/SE95/01330

10

" 15

20

25

30

~ 35

27

~ subscriber equipment of the serving transceiver: and

sends its portable identification number thereto (step

1120). . If the serving transceiver is part of a branch

exchange or telepoint, a temporary extension number is

‘then allocated to the served portable radio terminal

(step 125). A residential subscriber equipment may also
allocate a temporary extension number if it is connected
to ISDN facilities, with plural extensions. The serving |
transceiver then places a call to the home subscriber
equipment to report the temporary extension number (step
136). If an answering machine is connected to the home
location of the served portable, the temporary extension

number is reported to the answering machine. Otherwise,

the number is reported to the location store of the home
subscriber equipment. 1In an alternative embodiment, the

‘network subscriber store may be called to receive this

information. The routine then ends.

Figure 12 is a flowchart illustrating a routine
that is performed when a call is made to a portable
radio terminal using the portable terminal’s
identification number. At step 140, it is determined
whether there is an answering machine at the home
subscriber equipment and whether the answering machine
has the reported temporary extension number. If yes,

'the call is answered with the answering machine, at step

145, and the caller is informed of the redirection

" number, that is the temporary extension number. If
‘there is no answering machine, the call is automatically

redirected to the subscriber*equipment'having the
reported temporary extensicn number at step 150. The
temporary extension number is retrieved either from the
home location store or from the network subscriber
store, depending upon the embodiment. If the temporary
extension number is retrieved from the home location
store, the call can be redirected using a second PSTN
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- external line 12, as shown in Figure 14. The routine

then ends. _
Figure 13 is a flowchart illustrating a preferred
embodiment of the invention according to which the

.temporary extension numbers are maintained so that the

portables assigned thereto are active. In other words,

_periodically, or when it is discovered that the number

of remaining unasSigned temporary extension numbers is
low, this routine is executed. _

At step 160, all visiting portable are paged by the
suhscriber eqpipment, preferably a branch exchange or
telepoint, but possibly a residential subsoriber
equipment with multiple lines. At step 165, it is
determined wh?ther each assigned terminal has responded
at the expiration of a waitinq period. For each

_assigned temporary extension number for which no

response is received at step 165, the allocated
extension number is withdrawn (step 170). This is
reported to the location store where the temporary
extension numher_is canceled (step 175). The
cancellation is made at the home location store or
network.subscriber store, as appropriate.

. Itdis'unﬁerstood that the connections between
different netﬁork components, subscriber equipments, and
radio transceivers can be made by radio links, optical
fibers, or other telecommunications connections, instead

'of cables. An example-of this is a mobile telepoint
" radio station on board a train or a bus connected to a

cellular telephone-network.'

The foreéoing.description of the specific
embodiments will so fully reveal the general nature of
the invention:that'others'can, by applying current
knowledge, readily modify and/or adapt for various

' applications such specific embodiments without departing

from the generic concept,. and, therefore, such



WO 96/17482 o B PCT/SE95/01330

29

adaptations and modifications should and are intended to
be comprehended within the meaning and range of
equivalents of the disclosed embodiments. It is to be
understood that the phraseology of terminology employed

S herein is for the purpose of description and not of
limitation. '
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CLAIMS: .- | | -
1. In combination, a public. switched -
telecommunication network, at least two subscriber

-equipments cqnnected to the telecommunication network

and at least one portable radio terminal associated with
one of the at least two subscriber equipments;
the teleccmmunication network comprising
means for connecting the at least two
subscriber equipments to the network, and
means for setting up calls to and from
connected subscriber equipments,
each of the at least two subscriber equipments
comprising ' _ ,
‘ a radio transceiver for radio communication
with at least one portable radio terminal, and wherein
said one of the subscriber equipments comprise a
location store for storing information on the at least
one portable radio terminal associated with said one of
the subscriber equipments;
the at least one portable radio terminal comprising
' meens for transmitting radio signals to be
received by the radio transceiver,
means for receiving radio signals transmitted
by the radio transceiver, - '
" means. for determining from received radio
siénals information on the identity of a transmitting

'transceiver, if any, and

o means for choosing as a serving transceiver a
transceiver of appropriate received radio signals, if
any; |

the combination comprising
means for calling via the network the
subscriber equipment with which the at least one
portable radio terminal is associated and reporting to
the 1ocation store the 1dentity of the chosen serving

. | Hllllll LR
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transceiver when the chosen serving transceiver is a
transceiver other than the transceiver of the subscriber
equipment with which the at least one portable radio
terminal is associated; and
5 means including first and second

telecommunication lines provided in said one of the
subscriber equipﬁents responsive to receiving a call
from the tglecommunication network across said first
line to a portablé radio terminal having been reported

‘10 to the location store of said one subscfiber'equipment
as being served by a radio transceiver other than the |
radio transceiver of the subscriber equipment with which
the portable radio terminal is associated, for
automatically setting up and directing.the call back

15 across said second line to the telecommunication network
as a call to the subscriber equipment comprising the
serving radib'transceiver; the call comprising
information on the identity of the portable radio
terminal. '

20

2. The combination of claim 1, wherein the

telecommunication network further comprises
' a network subscriber store for storing
information on network subscribers including network

25 subscriber numbers of the at least two subscriber
equipments, and wherein a call to a portable radio

" terminal associated with subscriber equipment in the

combination is set'up by the telecommunication network
to the associated subscriber equipment in accordance

30 with information on the portable radio terminal stored

- in- the network subscriber store.

3. The combination of claim 1, wherein the means
 for calling is prov1ded in the at least one portable
35 terminal. '

I IIIJI Hllj 0|
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4. The combination of claim 1, wherein the means

for calling is provided in each of the at least two
subscriber equipments.

5. The combinaticn of claim 1, wherein at least
one of sald at least two subscriber equipments comprises
subscriber residential equipment including a residential

base radio station connected to the network.

6. The combination of claim 1, wherein at least
one of saidiat-least two subscriber equipments comprises
a private_aﬁtomatic branch exchange including an
exchange swltch.conhected to the network.

7. The combination of claim 1, wherein at least
one of said at least two subscriber equipments comprises

a branéh_exchange having plural extension numbers
for tempq:a#y use by at least one visiting portable
radio terminal not normally associated with the
subscriber equipment,

the subscriber equipment allottlng a vacant
extension ngmher.to the at least one visiting portable
radio terminal to be served by_a.tranSceiver of the
subscriber equipment; and

the location store of the - subscrlber equzpment with
which the at least one v151ting.term;nal.ls associated
being informed on the identity of the chosen transceiver
indirectly by reporting the allotted ‘extension number.

- 8. A combination according to claim 7, wherein the
at least twe subscriber equipments further comprise
means for paging visiting portable radio terminals
having allotted extenSion_numbers; '
means for withdrawing from use allotted extension

numbers of ?isitinq portable radio terminals not

* [4 L M S *
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responding-to paging; and
- means for setting up a call through the network for

_cancelzng the information on the allotted extension

number of the v1s1ting portable radio terminal not
responding to paging.-

9.  The combination of claim 1, further comprising
telepoint system connected to said telecommunication
network comprising a telepoint radio station comprising

a telepoint radio transceiver for radio
communication with portable radio terminals,
B means for receiving an access request from and
directing a call from a served portable radio terminal

"to the telecommunication network,

means for paging a served portable radio
terminal called by the telecommunlcatlon network, and

means for directing a call from the
telecommunication network to a paged and responding
served portable radio terminal.

10. The combination of c¢claim 9, wherein said

telepoint radio station further comprises

means for storing identities of served
portable radio terminals, :

means. for paging served portable radio
terminals in order to check the presence of served
portable radio terminals, " '

means for waiting for answers to its paging
from paged served portable radio terminals, and

means for setting up a call through the

network for informing the location store of a non

answering previously served portable radio terminal that
the portable radio terminal is no longer served by the
telepoznt radio station.

- e

O
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11. The combination of claim 1, further comprising
a telepoint system connected to said telecommunication
network comprlsxng a telepoint transceiver controller
comprlslng .
means for receiving a call from the '
telecommunlcation network to a portable terminal and
inltlatlng a broadcast paging of the portable terminal

‘from all telepoint radio transcelvers connected to the

telepoznt transcelver controller,

' means for recexving a response to a paging via
one of a telepo1nt radio transceiver and a portable
radio termznal access request via a telepoint radio
transceJ.ver,I ' _
means for dlrectlng a call from a portable
radio terminal via a connected serving telepoint radio
transceiver to_the telecommunication network;'and

means for directing a call from the
telecommunic?tion network via a connected serving

telepoint radio transceiver to a portable radio

terminal.
12. The combination of claim 11, wherein said
telepoint radlo transceiver comprises
means for paging of a portable radio terminal
upon request by the telepOLnt transceiver controller,
means for rece1v1ng and- directing to the
telepoint transcelver~contro11er responses to paging,

"~ and means.for_receiving access requests from
- portable radio terminals'and directing them to the
‘telepoint transceiver controller.

. 13. The_combination of -claim 11, wherein said
telepoint transceiver_controller“further comprises
means for storing identities of served
portable radio terminals,

means for initiating broadcast paging of
—

i
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served portable radio terminals in order to check the
accessibility of served portable radio terminals,

- means for waiting for answers to the broadcast
paglng from paged served portable radio terminals, and

means setting up a call through the switched

network for informing the location store of a non
answering previously served portable radio terminal that
the portable radio terminal is no longer served by the
telepoint transceiver controller. '

14. In combination, a public switched
telecommunication network, at least two subscriber
equipments connected to the telecommunication network,
and at least one portable radio terminal associated with
one of the at least two subscriber'equipments, the at

least two subscriber equipments selected from an

automatic branch exchange, a subscriber residential -
equipment, and at- least one telepoint system, the at
least one telepoxnt system selected from a telepoint
radio station and a telepoint transceiver controlled
with telepoint radio transceivers;
' ' the telecommunication network comprising
means for connecting the at least two

- subscriber equipments to the network, and

means for setting up calls to and from

connected subscriber equipment;

each of the at least two subscriber equipments
comprising

. a radio transceiver for radio communication

with the at least one portable radio terminal, and
wherein said one of-theiat'least two subscriber
equipments comprise a location store for storing
information on the at least one portable radio terminal

- constituting paft of said one subscriber equipment;

- the at least one portable radio terminal comprising

R o
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means for transmitting radio signals to be

_:received by at least one transceiver of the at least two

subscriber equipments in the combination,

means for receiving radio signals transmitted
by at least one transceiver of the at least two
subscriber equipments in the combination,

means for determining from received radio

.signals information on the identity of one of a

transmitting_transceiver, and a subscriber equipment of
a transmitting transceiver, if any, and
means for choosing as a serving transceiver a
transceiver of appropriate received radio signals, if
any; = ._@- : '
the combination further comprising
means for calling via the network the

subscriber equipment with which the portable radio

terminal is associated and reporting to the location
store one of the identity of the serving transceiver and
the identity of the subscriber equipment of the serving

~ transceiver Qhen the serving transceiver is a

transceiver other than-the-transceiverpof the subscriber
equipment with which the portable radio terminal is
associated; and _ '

means including first and second telecommunication
lines prov1ded in said one of the subscriber equipments

.- responsive to receiving a call from the .
' telecommunication network across said first line to a

portable radio terminal having been reported to the
location store of said one subscriber equipment as being

~ served by a radio transceiver other than the radio

transceiver of the subscriber equipment with which the
portable radio terminal is associated, for ‘automatically
setting up and directing the call back across said
second line to the telecommunication network as a call

to the subscriber equipment comprising the serving radio

* c L ] S *
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transceiver, the call comprising information'on the
identity of the portable radio terminal.

15. The combination of claim 14, wherein
each branch exchange comprises
an exchange switch,
an exchange radio transceiver connected to the

~switch for radio communication with portable radio

terminals, and
an extension location store for storing
information on portable radio terminals constltutlng
extension terminals to the branch exchange;
each subscriber residential equipment comprlses
a residential base radio station connected to
the network and
a portable radio terminal,
the residential base radio station comprising
a residential radio transceiver for radio communication
with the portable radio terminal and a residential
location store for storing information on the portable -
radio terminal ccnstituting part of the same subscriber
residential equipment; '
each telepoint radio station comprises
a'telepoint radio transceiver for radio

'commun;cat;on with portable radio termlnals,

means for receiving an access request from and
directing a call from a served portable radio terminal
to the telecommunication network,

means for paglng a served radlo termlnal
called by the telecommunlcation network, and

‘means. for directing a call from the
telecommunication network to a paged and responding

‘'served portable radio terminal;

each telepoint radio transceiver comprises
means for paging of a portable radio terminal

A
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upon request by the telepoint transceiver controller,
means for receiving and directing to the
telepOint transceiver controller responses to paging,
and - means for receiving access requests from
5 portable radio terminals and directing them to the
telepoint transceiver controller; and
each telepoint transceiver controller comprises
- means for receiving a call from the
telecommunication network to a portable terminal and .
10 initiating a broadcast paging of the portable terminal ‘
from all telepoint radio transceivers connected to the
'telepOint transceiver controller,
means for receiVing a response to a paging via
one of a telepoint radio transceiver access request and
15 portable radio terminal access request via a telepoint
radio transceiver,- :
means for directing a call from a portable
radio terminal Via a connected serving telepoint radio
transceiver to the telecommunication network, and
20 means for directing a call from the
telecommunication network via a connected serving
telepoint radio transceiver to a portable radio
terminal. '

25 16. . The combination of claim 14, wherein the

telecommunication network further comprises
a network subscriber store for storing

information on network subscribers including network
subscriber numbers of the at least two subscriber

30 equipments; and wherein a call to:a portable radio
terminal associated with subscriber equipment in the
combination is set up by the telecommunication_network.
to the associated subscriber equipment in accordance
with.informa#ion on:the_portable radio terminal stored

35 in the networknsubscriber store. L
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~ 17. The combination of claim 14, wherein the means
for calling is provided in the at least one portable
terminal. '

18. The cémbination.of claim 14, wherein the means
for calling is provided in each of the at least two
subscriber equipments. '

19. The combination of claim 15, comprising at
least one unit selected from the branch exchange,
telepoint radio station, and telepoint transceiver
controller in the combination having plural_extehsion
numbers for temporary use by visiting portable radio
terminals not normally constituting extensions to the
unit, |

the at least one unit allotting a vacant extension
number to a visiting portable radio terminal to be
served by.a transceiver of the unit; and

the 1pcatioh stores of the visiting terminals being
informed on the identity of the chosen transceiver

- indirectly by reporting the allotted extension number.

20. The combination of claim 19, wherein the at
least one unit comprises | |
' means for paging visiting portable radio terminals
having allotted extension numbers of the unit;

_ means for withdrawing from use allotted extension
numbers of visiting portable radio terminals not
responding to paging; and _ _

means for setting up a call throdgh the switched
network to the location stores of the visiting portable

-terminal for canceling the'information on the allotted

extension number of the visiting portable radio terminal
not responding to paging.

A
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21. ‘The combination of claim 15, wherein the
telepoint-ra?iO'station further comprises
means fbr storing identities of served portable
radio terminélst
5 means fér paging served portable radio terminals in
order to check the presence of served portable radio
terminals,
means f&r waiting for answers to its paging from
paged served. . portable radio terminals, and ‘
10 means fér setting up a call through the network for
' informing th¢ location store of a non answering
previously sérved’pcrtable radio terminal that the
portable radio termlnal is no lonqer served by the
telepoint. '
15

22. The combination of clainm 15, wherein the
telepoint trénsceiVer controller further comprises
‘means fdr storan ldentitles of served portable
20 radio terminals,'
means fdr initiating broadcast paging of served
portable radio terminals in order to check the
accessibility of served portable radio terminals,
means fdr waiting for answers to the broadcast
25 paging from paqed served portable radio terminals, and
E _ means settlng up a call through the network for
'informlng the location store of a non answerlng
’ previously'sérved portable radio terminal that the
portable radlo terminal is no 1onger served by the
30 telep01nt. :

'23. A method of setting'up_é call to a portable
terminal in a combination of a public switched
telecommunica&ion network, at least two subscriber

35 . equipments cobnected'to the telecommunication network,

NN O O
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and at léast one portable radio terminal assoéiated with
one of the at least two subscriber equipments, said one
of the at least two subscriber equipments comprising a
location store for storing information on the portable
radio terminal, wherein the at least two subscriber
equipments are selected from an automatic branch

- -exchange, a subscriber residential equipment, and at

least one telepoint connected to the telecommunication
network; - _ :
the method comprising the steps of:

- receiving radio signals at a portable radio
terminal and determining from received radio signals
information on the identity of one of a transmitting
transceiver and the subscriber equipment of a
transmitting transceiver, if any; _

choosing at a portablé radio terminal as a serving
transceiver, a transceiver of appropriate radio signals,
if any; _ .

transmitting information on the identity of the
portable radio terminal with radio signals from the
portable radio terminal to a serving transceiver when
the serving transceiver is a transceiver other than the

. transceiver of the subscriber equipment with which the
- portable radio terminal is associated;

_ storing information corresponding to the identity
of served portable radio terminals received with radio

‘signals at the subscriber equipment of which the serving

transceiver is a part when the serving transceiver is a
transceiver of a subscriber equipment other than the
subscriber equipment with whibhithg portable radio
terminal is associated; | o _
allotting, at the subscriber equipment of the
serving transceiver, a temporary extension number to
served portable radio terminals with reported identity;
setting up a call from the subscriber equipment of

A
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the serving transceiver through the network to the
subscriber equipment with which the portable radio
terminal is~4ss°ciated and reporting to the location
store'the'alﬂotted'temporary extension numhér of the

5 portable-Wheﬁ'the éervihg transceiver is a transceiver
other than tﬂe transceiver of the subscriber‘equipment
with which the portable radio terminal is associated;
‘and . - : : :

when receiving, at a transceiver of the at least

10 one s'ubsc'ribéir equipment, a call via the network on a '
first telecoﬂmunication-line to a portable radio
terminal havﬂnq~been reported to the location store as
being servedéby another radio transceiver,; redirecting,
on a second ﬁelecommunication line connected to the

15 first telecommunication line in said one of the at least
two subscribér equipménts, the call through the network
as a call to ‘the subscriber equipment comprising the
reported temporary extension number.

20 24. The method of claim 23, further comprising the
steps- of: | | | o -
paging from at least one subscriber equipment
selected from a branch exchange and a telepoint system,
visiting porﬁable radio terminals having been allotted
25 temporary exéension numbers;
' withdraﬁing from use allotted extension numbers of
" visiting portable radio terminals not responding to the
paging; and ,
| setting up a call through the network for canceling
30 the temporary extension number in the location store of
the subscriber equipment of the visiting portable radio
terminal notfrespohding to paging.

_ 25.. A #éthod of setting up a call to a portable
35- terminal in é-combination of a public switched

L
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telecommunication network, at least two subscriber
equipments connected to the telecommunication network,
and at least one portable radio terminal associated with
one of the at least two subscriber equipments, the at
least two subscriber equipments selected from an
automatic branch exchange, a subscriber residential
equipment, and at least one telepoint, the
telecommunication network comprising a network _
subscriber store for storing information on network
subscribers and call transfer means including a call
transfer store for receiving from subscribers
information on other network subscriber numbers to which
to transfer the subscribers’ calls; |

the method comprising the steps of:

receiving at a portable radio terminal radio
signals from a transceiver and determining from received
radio signals information on the identity of one of a _
transmitting transceiver and the subscriber equipment of
a trahsmitting transceiver, if any;

 choosing at a portable radio terminal as a serving

transcelver, a transceiver of appropriate radio signals,
if any; ' '

transmitting the information on the-identity of the
portable radio terminal with radio signals from the
portable radio terminal to the serving transceiver when
the serving-transceiver is a transceiver other than the

'_transceivef of the subscriber equipment with which the

portable radio terminal’ is associated;

allotting a temporary extension number at the
subscriber equipment of the serving transceiver to a
served portable terminal having reported information on
its ldentlty,

~setting up a call from the subscriber equipment of
the serv1ng_transce1ver through the network to the call
transfer means and reporting to the call transfer store

A LY
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~ the allottedgtemporary extension number of the served

portable'radio;terminal-when the serving radio

transceiver is a transceiver other than the transceiver

of the subscriber equipment with which the portable
radio terminal is associated, .

setting jup . a call to a portable radio terminal
associated with at least one subscriber equipment
through the telecommnnication network to the' subscriber
equipment in accordance with information on the portable
radio terminal in the network subscriber store if no
temporary extenSion number is reported to the call
transfer store, and . _

when rece1v1ng a call to a portable radio terminal
having been allotted a temporary extension number
reported to the-call_transfer_store of the switched
network, them directihg-the_call through the_network to
the subscriber having a network subscriber number

corresponding to the reported temporary extension

number.

26. The method of claim 25, further comprising the
steps of: | :

paging, . from at least one of the at least two.
subscriber equipments, visiting portable radio terminals
having been allotted temporary extension numbers,

withdrawing from use allotted extension numbers of
visiting portable radio terminals not responding to the
paging; and . ' :

setting up of a call through the network to the
call transfer means of the network for canceling in the
call transfer store the temporary extension number of
the visiting portable radio terminal not responding to

paging. - - _-““*“““‘“-————_
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27. A method of communication in a combination of
a public switched telecommunication network, at least
two subscriber equipments connected to the
telecommunication network, at least one answering
5 machine connected to at least one of the at least two
subscriber equipments, and at least one portable radio
terminal- associated with one of the at least two
subscriber equipments, said one of the at least two
subscriber equipments cbmprising a location store for
10 storing information on the at least one portable radio
terminals associated with the one subscriber equipment,
the at least two subscriber equipments selected from an
automatic branch  exchange, a subscriber residential
equipment, and at least one telepoint;
i5 ~ the method: comprising the steps of:
receiving at a portable radio terminal radio
signals from a radio transceiver, if any, and
determining from received radio signals 1nformation on
the identity of one of a transmitting transceiver and
20 the subscriber equipment with which the transmitting
transceiver is associated, if any; _
choosing at a portable radio terminal as a serving
transceiver a transceiver, of appropriate-received-radio
signals, if any; S
25 transmitting information on the identity of the
portable radio terminal with radio signals from the
' portable radio terminal to the serving transceiver when
the serving transceiver is“a'tranSCiner other than the
transceiver of the subscriber equipment with which the
30 portable radio terminal is associated;
_ allotting a temporary extension number at the
subscriber equipment of the serving transceiver to the
served portable radio terminal having reported
information on identities;
.35 . setting up a call from the subscriber equipment of
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the serving transceiver through the network to the
subscriber eqnipment with which the portable radio
terminal is associated and reporting to one of the at
least one answering'machine and the location store the
allotted temporary extension number of the served
portable radio terminal when the serving transceiver is
a transceiver other than the transceiver of the
subscriber equipment with which the portable radio
terminal is aesociated, and
when receiVLng at a subscriber equipment a call

through_the network to a portable radio terminal
constitnting part of the subscriber equipment and having
been allotted a temporary extension number reported to
the answering machine, ansvering the call with the
answering macnine_of the subscriber equipment and giving
the reported allotted temporary number to the calling
party with the answering machine; and

- when receiving at a subscriber equipment a call
through the network on a first telecommunication line to
a portable radio terminal associated with the subscriber'
equipment and having been allotted a temporary extension
number reported to the location store, redirecting the

" call on a second telecommunication line connected to the

first telecommunication line in said one of the at least
two subscriber equipments back to the telecommunication

network as a call to the subscriber having a network
“subscriber number corresponding to the reported
" temporary extension number. '

* [+ L N S *
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