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(57) Abstract

In an intallation containing at least one
stationary unit (5) with a radio transmitter and a
ratio receiver, both with short range, and at least
one, preferably several portable, wireless tele-
phone sets (4) with a radio transmitter and a
radio receiver, both with short range, for ex-
changing telephone messages with one of the sta-
tionary units in the installation (1, 2, 3) the sta-
tionary units (5) are each adapted simultaneous-
ly to exchange telephone calls with more than
one portable telephone set (4) on radio speech
channels, adaptively selected among a plurality
of radio speech channels common to all radio
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transmitters (9, 31) and radio recivers (10, 32),
there also being included a radio exchange (6) to
which the stationary units (5) are connected, this
radio exchange being adapted to switch a tele-
phone call with decreasing intelligibility between
a portable telephone set (4B) and a first station-
ary unit (5A) to a telephone call with increasing
intelligibility between the same portable tele-
phone set and a second stationary unit (5B). A
compressor (20, 41) coacts with each of the radio
transmitters (9, 31) for time-compressing the
speech signals, and an expander (12, 42) coacts

with each of the radio receivers (10, 32) for time-
expanding the speech signals.
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"Installation with portable, wireless telephone sets".

. -

TECHNICAL FIELD

The invention described here relates to an installation and a system of
installations with portable, wireless telephone sets in accordance with the

preamble in the following independent claims.

BACKGROUND ART

Installations known so far with portable, wireless telephones contain one or
more stationary units connected to a telephone network, the portable
telephones being in radio communication with these stationary units, in the
installation there are thus one or more pairs of portable telephone and
stationary units, the range of the radio communication being limited to an
apartment or house. An installation built up in this way is well suited for use in
dwellings, both in single - family houses and in large apartment houses.
Installations of this kind are described in such as the SE-B-8107663-0.

Adaptive channel selection is described in this publication, i.e. in each of the
units there is selected a radio speech channel which is idle and is selected
among a plurality of radio speech channels, common to all pairs. It will thus be

unnecessary to plan assigning of frequencies to the wireless telephone sets.

Even earlier mobile telephone systems are generally known in which mobile
telephone, often in automobils, can be put in radioc communication with one of a
plurality of fixed radio stations. Such a fixed station transmits on a plurality of
assigned radio frequencies, adjacent fixed stations being assigned other
frequencies so that disturbance or noise is avoided. Should a corresponding
principle for frequency assignation be used for the portable, wireless telephones
intended in the present invention, the administation of the frequency

assignation would be extremely heavy and the frequency economy paor.

In a large office block the concentration of portable telephones tends to be

large, and there may be the demand that a user of a portable telephone shall
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carry the telephone with him within the entire office block. The relation
between portable telephone and stationary unit will be loaser than in the case
described earlier; a given stationary unit can no longer service a portable
telephone everywhere in the large block since the transmitting power of both

telephone set and stationary unit must be kept down in consideration of naise.
DISCLGOSURE OF INVENTION

According to the described invention there is arranged- in an installation, e.q. in
an office block, at least one stationary unit, preferably several, each with a
radio transmitter and a radio receiver, and at least dne, preferably several
portable, wireless telephone sets with a radio transmitter and a radio receiver
for exchanging telephone communications with one of the stationary units in
the installation. Noi‘mally, the number of portable sets is greater than the
number of stationary units. The stationary units are connected via a radio
exchange to an office PABX, telephone exchange, and via this to a telephone

network.

The radio transmitters in the stationary units and in the portable telephone sets
have a very short range, 20-50 m. It is thus possible to reuse radio speech
channels at different places in an installation. Each radio transmitter has
namely access to all radio speech channels. When the connection of a radio
speech is made, there is selected by automatic adaptive channel selection a
channel which is unoccupied for the moment, i.e. a channel which is not subject
to noise at the location of the telephone set or the stationary unit. Planning

channel distribution to the portable telephone sets will thus be unnecessary.

It may be expected that a portable telephone will be carried throughout the
entire office block. If one of these sets is moved while it is being used for a
speech, so that the distance between it and the stationary unit it was first in
communication with increases, the intelligibility of the call decreases since all
radio transmitters and radio receivers only ha\)e a short range, but instead the
portable telephone approaches another stationary unit which can provide a
better connection. The radio exchange is adapted to monitor the quality of the
connections and to switch over the call as required from a stationary unit to

another which can give a better connection. This process is known as call hand-

PCT/SEB6/00210
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gver.

All the radio transmitters, both those in the stationary units and those in the
portable telephone sets, are adapted to transmit radio signals on a ringing
signalling channel common to all the radio transmitters in the installation. To
ensure reception of the calling signals without interference they are sent with
time lag so that adjacent transmitters will not send calling signals simul-

taneously.

All the radio transmitters are adapted to send the telephone messages on a
radio speech channel assigned to each particular radio transmitter as necessary,
this channel having been arranged by frequency division (FDMA) or by time
division (TDMA); in the latter case the channel is a time slot among several in a
repeated time frame. The time frame contains a plurality of time slots, each of
which may be used as a speech channel for transmitting a telephone call; and
several telephone calls can thus be in progress at the same time . A time-
compressed part of a call is sent in each time slot, and on reception this part is
expanded to normal time extension. Time compression and expansion of

telephone calls are known per se, e.g. from the description in SE-A-8204187-2.

In the case where the installation is arranged with time division (TDMA) all the
radio transmitters are adapted to send the time frames modulated on a radio®
frequency common to all the radio transmitters, the radio channel thus used is
therefore wideband. By only one radio frequency being used there is achieved a
simplification in the frequency setting of the transmitters and receivers and a

more complicated frequency synthesis is avoided.

The transmission of time frames from the radio transmitters of the stationary
units is synchronized by signals from the radio exchange, and the transmission
of the time frames from the radio transmitters of the portable telephone sets is
synchronized to the transmission of the stationary unit radio transmitters with
the aid of signals included in the transmission of these transmitters. All the
transmission of time frames in the entire installation is thus synchranized,

which is detected in the telephone receiver.

Time compression of a telephone call and expanding it is done to advantage

PCT/SE86/00210
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with digital signals. According to one development of the invention the radio
transmitters and radio receivers are adapted for exchanging digitally coded

telephone messages.

Ringing signals from the stationary units to the portable telephone sets are sent
over the radio transmitters in all stationary units in an installation. A telephone
call can thus reach its receiver anywhere in the installation. The calling signal

process also leads to enabling the installation ta be used for personal paging.

In an development of the invention portable wireless apparatus of a second kind
may be included in the installation, and adapted solely to give a signal ‘with a

sound generator or the like on receiving a calling signal.

The radio receivers in the portable telephone sets are adapted to save current
by repeatedly and for short duration connecting the receivers for receiving
calling signals- which are repeatedly and for short duration sent from the
statibnary units, the connection time of the sets being somewhat longer than

the time for a signalling call.

In accordance with the invention a system is compased of several installations,
each installation containing what has been described before with reference to
time division. The installations can be associated with different offices for
different firms. In order that interference in the boundary zone between
adjacent installations may be avoided, the transmission of time frames in all
the installations must be performed synchronously. For this purpose a central
transmitter is arranged to send a second synchronizing signal to all
installations, and the radio exchanges of all installations are adapted to receive
this second synchronizing signal for 'Isynchronizing the time frames of all the
installations. Each radio exchange is provided with a radio receiver for
receiving the second synchronizing signal sent by radio, in alternative systems

the second synchronizing signal is sent on a line.

By sending the second synchronizing signal to the radic exchanges and sending
the previously mentioned synchronizing signal from the radio exchanges to the
portable telephone sets there is achieved that all transmission of time frames in

the whole system takes place synchronously so that disturbances may be

PCT/SE86/00210
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avoided.

It has been previously described that the calling signals in an installation are
sent with time lag to ensure interference-free reception of them. However, it is
not possible simply to avoid each collision on the common radio signalling
channel in a boundary zone between installations laying close to each other. The
collision risk is, however, very low and may be estimated as less than 1 %. For
one procent of all calling signals an acknowledgement thereof is thus not
obtained inmediately, and the signal must be repeated, which is quite
acceptable. During a rush-hour period calling signals are sent out in the system
approximatelythree times. The calling signal channel has a capacity of 30
signals per second. If, for example, there are as many as 1000 portable
telephones in installations adjacent local installation, the radio signalling
channel is occupied during about 3 % of the time. This degree of occupation is
only troublesome in the boundary areas where the transmitters of neighbouring
installations give stronger field strength than the local transmitters, and this
applies in at most 10 % of the covering area of the local installation. The risk
of a calling signal having to be repeated is estimated at less than 0,3 %.

In a development of the installation in accordance with the invention the
stationary units are adapted to transmit calling signals to the wireless
telephone sets on the radio speech channels which are in use for the moment,
instead of on the common radio signalling channel, and the telephone sets are
adapted to be locked in the inactive state to one of the radio speech channels in
use for receiving calling signals on this speech channel. For this reason the
stationary units are adapted continuously to send messages on at least one radio
speech channel, and if there is no telephone message to send they send a

ficticious message.

The radio frequency for transmitting the time frames, as well as the radio
signalling channel, are to advantage common for all installations in the entire
system. Furthermore, the set of radio speech channels is common to all

installations in the entire system.

PCT/SES6/00210
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BRIEF DESCRIPTION OF DRAWINGS

An example* of an installation and a system of installations in accordance with
the invention are described as an example in the following, and with reference
to the accompanying drawings where |

Figure 1 illustrates an installation and a system of several installations

Figure 2 illustrates a wireless telephone set

Figure 3 illustrates a time frame with time slots

Figure 4 illustrates a stationary unit

.Figure 5 illustrates a radio exchange

Figure 6 illustrates the content of a time slot.
BEST MODE FOR CARRYING OUT THE INVENTION

In an example of a system of installations in accordance with the invention as
illustrated in Figure 1, there are includéd a varying number of installations with
portable radio sets and stationary units, however, the number of installations is
greater than one. In the described example there are three installations 1, 2, 3,
which are shown in the Figure. The number of portable telephone sets and

stationary units in each installation may be selected with great freedom.

What is illustrated in the Figures as an installation accomodated in a house is
intended to be such as an office for a firm; even though the firm is divided into
several office and factory buildings in an area, the denotation installation being
intended to be applicable here. What is described in the following concerning

the installation 1 is applicable to all other installations in the system.

In one of the installations 1 in accordance with the invention there are included
in the illustrated example four portable, wireless telephone sets 4A, 4B, 4C, 4D,
the telephone sets may be put into radio communication with either of two
stationary units 5A, 5B. The stationary units are connected by a line to a radio
exchange 6 and this is connected to the installation PABX subscribers'
exchange 7, which is connected by a telephone line 8 to a public telephone
network. In one embodiment calls between portable telephonés are passed on by
the radio exchange 6 without the intermediary of the PABX 7.



WO 86/06915

10

15

20

25

30

7

The portable telephone sets 4 and the stationary units 5 are each provided with
a radio transmitter 9 and a radio receiver 10 for transmitting telephone calls in
two directions, in duplex, between themselves. The radio transmitters and
receivers have a short range for avoiding disturbance on similar peripheral
installations, and it is assumed that the installlation 1 in the example has an
extension so great in relation to the range of the transmitters that one
stationary unit is not sufficient for servicing the installation, it being assumed

that two stationary units SA and 5B are needed for this example.

The number of portable telephone sets 4 in an installation is greater than the
number of stationary units 5. The stationary units are adapted simultaneously to

exchange telephone calls with more than one portable telephone set.

Each of the telephone sets 4 included in the installation, Figure 2, is portable
and is implemented such that the handling of it functions as a normal telephone
set, even if it differs from the latter in its appearance. In the telephone set 4
there is included a microtelephone 11, a receiver contact 12 and a number
selector 13. Further included are the radio transmitter 9, the radio receiver 10,
and an antenna adapter 14 and an antenna 15. Also part of the set 4 are a
channel selector 16, logical circuits for signalling 17 and for monitoring 18 and
a current supply part 19 with batteries. In the described respects the wireless
telephone sets are comparable with the wireless telephone set described in the

patent application mentioned in the introduction.

Further included in the wireless telephone set there is a compressor 20 for
time-compressing speech signals before they are sent by the radio transmitter,
and an expander 21 for time-expanding time-compressed speech signals
received by the radio receiver before these are related by the micro
telephone 11. The speech signals from the micro telephone are converted to
digital form before they are compressed in the compressor 20 and received
speech signals compressed in digital form are converted after the expansion in
the expander 21 to analogue signals. The radio transmitter 9 and radio

receiver 10 are adapted to transmit and receive digitally coded radio signals,

The speech signals are sent from the wireless telephone set, i.e. the set 4A in

Figure 1, to the stationary unit 5A in time compressed form with time division

PCT/SE86/00210
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(TDMA), i.e. in a time slot in a repeated time frame, and in a corresponding

- manner compressed speech signals are sent from the stationary unit 5A to the

telephone set 4A in another time slot in the same time frame. All time signals
are sent in a corresponding way between the stationary unit 5A and the
telephone set 4B, between the stationary unit 5B and the telephone set 4C and
between the stationary unit 5B and the telephone set 4D , all calls being in
separate time slots in a single time frame which is common for the entire

installation.

All the radio transmitters have a short range, 20 - 50 m, and it is therefore
practically possible for double use of the time slot in the radio transmitters
situated at a distance from each other.

Fitting the call signals in a suitable time slot in the time frame is controlled by
a time divider 22 arranged in the telephone set, and it has its time division
controlled by a  synchronizer 23, which in turn is adapted to receive
synchronizing signals from the radio receiver 10; the synchronizing signals are
sent by radio from the stationary unit 5 and are originally generated in the

radio exchange 6, as will be described later on in the description.

The repeated time frame has a lehgth which is not longer than the delay it

causes of the speech can be permitted, and here, as will be seen from Figure 3,
it has an extension T of about 30 ms. The time frame accomadates time slots,
e.g. 10 time slots for sending from the stationary unit and 10 time slots for
sending from the portable telephone, as well as time slots A for sending calling
signals from both stationary units and portable telephones. For 32 kbits/sec real
time for digital speech signals there is required a total of about 750 kbits/sec

transmission rate.

In each of the stationary units 5, Figure 4, there is included a radio transmitter
31 and a radio receiver 32, an antenna adapter 33 and an antenna 34.
Furthermore there is included a synchronizer 35 which is adapted to control the
connection times of the transmitter 31 in response to a signal from the radio
exchange 6, as well as a current supply part 37. The stationary unit is connected
to the radio exchange 6 by a line 38, on which the time frames with the digital
information, Figure 3, are sent on the base band.

PCT/SE86/00210
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The radio transmitter 31 and radio receiver 32 are adapted to modulate and

transmit or receive and demodulate digitally coded signals, conversion from

digital to analogue speech signals and vice versa takes place in the radio

exchange which is described later in the description.

In other embodiments of the installation all the radio transmitters 9, 31 and
radio receivers 10, 32 are adapted to send and receive radio signals in analogue

form.

The radio exchange 6, Figure 5, includes for each of the line 8 (there are three
here) from the PABX 7 a compressor 41 for time compression of the speech
signals which are going to be sent, an expander 42 for expanding received time
compressed speech signals and for each of the connected stationary units 5
(there are two here) a time divisor 43 for directing transmission and reception
of speech signals in the correct assigned time slots in the time frames. There is
further included a control logic with channel selector 46, adapted to process the
signals relating to connection, disconnection and engagement which are-
normally exchanged between a telephone exchange and a telephone set
connected thereto, in this case between the PABX 7 and the portable telephone
sets 4.,

A synchronizer 44 in the radio exchange is adapted to control the transmission
of the time frames so that their transmission is simultaneous in the entire
installation. The signals are exchanged between the radio exchange 6 and the

stationary units 5 via the line 38 B.

A calling signal from the stationary unit 5 to one of the portable telephone
sets4 is sent from all the radio transmitters in the stationary units.
Accompanying the calling signal there is an indication of which stationary unit
is sending the calling signal in order to clarify to which stationary unit the
portable apparatus shall be connected. In areas where calling signals from two
separate stationary units can be recognized, the interference could disturbe the
reception of the calling signal in the portable telephone set. In order to avoid
this interference the calling signals of the separate stationary units are sent in

separate successive time frames. The time frames have such a short extention

in time that the delay for the calling signals will be insignificant even so.
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If one of the portable telephone sets, i.e. 4B which is used for a telephone call
via the stationary unit 5A, is mo_ved so that the distance is increased between
them, the intelligibility of the speech is decreased due to the radio transmitters
and radio receivers in this station only having a short range. It is assumed that
the portable telephone set 4B approaches the stationary unit 5B instead so that
radio communication between these two would be acceptable. The radio
exchange 6 is adapted, inter alia with a register 45 for audibility to enable it to
monitor connection quality and in the described case to switch over the call
with the portable telephone set 4B from the stationary unit 5A to the stationary
unit 5B. This function is called call hand-over, and an example thereof is
described in the patent specification GB 1 440 620, thus making any exhausted

description here superfluous.

The radio receivers 10 in the portable telephone sets 4 are adapted for saving
current by repeatedly and for short duration'switching on the receivers for
receiving calling signals, repeatedly and for short duration transmitted from the
stationary units 5. Such éurrent saving is previously described, i.e. in the SE-C-
7115641-8, any further descriptioh therefore being superfluous.

In an alternative inventive installation, the stationary units 5 are adapted for
sending calling signals to the wireless telephone sets 4 on the radio speech
channels. A tirﬁe slot in the installation in the example namely contains, as will
be seen from Figure, 6 a preamble of 32 bits with the help of which the
receiver 10 of the telephone set will be synchronized to the transmission,' an
identity section (ID) of 16 bits with information as to the stationary unit
identity, and a message section (DATA) of 1024 bits, a total of 1072 bits.

The radio transmitter 31 inr each stationary unit 5 is set to send on at least one
radio speech channel, i.e. in at least one time slot in the time frame. When
there is a calling signal to be sent, it is inserted in the time slot in place of one
of the other items of information. The described transmission leads to the
receiver of the receiving telephone set being synchronized with the time slot so

that when a ecalling signal is sent it will be received immediately.

If there is no telephone message to be sent, a ficticious message is sent instead,

so constructed that it can keep the receiver in symchronization but is not

PCT/SES6/00210
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confused with a true message.

The synchronization is also utilized for current saving in the portable telephone
set 4 so that its receiver 10 is adapted to be switched on only during the

reception of the intended time slot, but is otherwise inactive.

Where several installations of the kind described are situated so close that they
can disturb each other, they are coordinated in accordance with the present
invention in a system of installations as illustrated in Figure 1. For avoiding
disturbance between the installations, the repeated time frames of the separate
installations are sent simultaneously, the requirement of simultaneousness,
however, is only moderately severe. For this purpose a transmitter, not
illustrated in the Figure, is arranged, i.e. in a central location, for transmitting
a second synchronizing signal to be received by a synchronizing receiver 48 in
each of the radio exchanges é via a connection 49 for synchronizing their time
frames. In the example, the connection 49 is a radio transmission, in alternative
systems the connection is a wire.

All the radio transmitters in all the portable telephone sets 4 and in all the
stationary units 5 in all installations in the entire system are adapted to send

with the same frequency.

In a development, mobile telephones of a known kind may be used as portable
telephones after they have been taken into an office provided with the
inventive installation. For this it is required that the mobile telephone, apart
from transmitting and receiving at the frequencies at which the mobile
telephones normally operate is also adapted for transmitting and receiving at
the special frequency which is assigned to installations of the inventive kind,

this special frequency being the same for all these installations.

Simplified installations with only one stationary unit, connected directly to the
subscriber line may be used in dwellings. The same portable telephone set may
be used here in the dwelling as in the office should the telephone have two

calling signal addresses.

PCT/SE86/00210
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CLAIMS
1 Installation containing at least one stationary unit (5) with a radio

10

transmitter and a radio receiver, both with short range, and at least one,
preferably several portable, wireless telephone sets (4) with a radio transmitter
and a radio receiver, both with short range, for exchanging telephone messages
with one of the stationary units in the installation (1, 2, 3), characterized in
that the stationary units (5) are each adapted for simultaneously'exchanging
telephone calls with more than one portable telephone set (4) over radio speech
channels, adaptively selected amongst a plurality of unvarying radio speech
channels, common to all radio transmitters (9, 31) and radio receivers (10, 32) in
any installation and connnected to a radio exchange (6), adapted for switching a
telephone call with decreasing intelligibility between a portable telephone set
(4B) and a first stationary unit (SA) to a telephone call with increasing
intelligibility between the same portable telephone set and a second stationary
unit (5B).

2 Installation as claimed in claim 1, characterized in that all the radio
transmitters (9, 31) are adapted to send calling signals on a radio signalling

channel common to all the radio transmitters.

3 Installation as claimed in claim 2, characterized in that all the radio
transmitters (9, 31) are adapted to transmit calling signals with time shift so

that adjacent transmitters will not send calling signals simultaneously.

4 Installation as claimed in claim 2, characterized in this including
portable, wireless telephone sets of a second kind adapted solely to give a signal

with the aid of a sound generator or the like on reception of a calling signal.

5 Installation as claimed in claim 1, characterized in that the radio
transmitters (9, 31) are adapted to send telephone messages on a radio speech

channel selected from radio speech channels with different frequencies.

6 Installation as claimed in claim 1, characterized in that the radio

transmitters (9, 31) and radio receivers (10, 32) are adapted to exchange

o~
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digitally coded telephone messages with the aid of a compressor (20, 41)
coacting with each of the radio transmitters (9, 31) for time compressing of the
speech signals, and an expander (12, 42), coacting with each of the radio
receivers (10, 32) for time expanding the speech signals, all the radio trans-
mitters being adapted to send the telephone messages in at least one time slot,
in a repeated time frame modulated on a radio frequency common to all the
radio transmitters, the time slot being assigned to each individual radio

transmitter as needed.

7 Installation as claimed in claim 6, characterized in that the radio
exchange () is adapted to generate and receive on the baseband the combined
time frames containing the digitally coded telephone messages (Figure 5) and to
transmit and to receive respectively the messages via a line (38) to each of the
stationary units (5),

and that the stationary units each contain a synchronizer (35), adapted for
controlling switching on and off the stationary unit transmitter (31), and in that
the transmitter (31) is adapted to modulate the radio transmission with the
digitally coded t.eleph'one messages and the radio receiver (32) to demodulate

the received radio.signals.

8 Installation as claimed in claim 6, characterized in that the stationary
units (5) are adapted to transmit calling signals to the wireless telephone
sets (4) on the radio speech channels which are in use for the moment, and in
that the telephone sets are adapted to be locked, when in an inactive state, to
one of the radio speech channels in use, the transmission of which is received in
the telephone set with sufficient quality, for receiving calling signals on this

radio speech channel.

9 Installation as claimed in claim 8, characterized in that each stationary
unit (5) is adapted continuously to send messages on at least one radio speech
channel, either a genuine telephone message, or if such is not available, a

ficticious message.

10 Installation as claimed in claim 9, characterized in that the portable
telephone sets (4) are adapted to switch on the receivers (10) for a short
duration during each time frame for receiving the message on one of the
channels and to catch a possible calling- signal, and to switch off the receiver

for the rest of the time.

PCT/SE86/00210
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AMENDED CLAIMS
[received by the International Bureau on 02 September 1986 (02.09.86);
original claims 1,4,5 and 6 amended; other claims unchanged (2 pages)]

CLAIMS

1 Installation containing at least two stationary units (5) with a radio
transmitter and a radio receiver, both with short range, and at least one,
preferably several portable, wireless telephone sets (4) with a radio tfansmitter

. and a radio receiver, both with short range, for exchangihg telephone messages
5 with one of the stationary units in the installation (1, 2, 3), characterized in
that the stationary units (5) are each adapted for simultaneously exchanging
telephone calls with more than one portable telephone set (4) over radio speech
channels, adaptively selected amongstr a plurality of radio speech channels
common to all radio transmitters (9, 31) and radio receivers (10, 32) and
10 connnected to a radio exchange (6), adapted for switching a telephone call with
decreasing intelligibility between a portable telephone set (4B) and a first
stationary unit (5) to a telephone call with increasing intelligibility between the

same portable telephone set and a second stationary unit (5B).

2 Installation as claimed in claim 1, characterized in that all the radio
transmitters (9, 31) are adapted to send radio signalling on a calling signal

channel common to all the radio transmitters.

3 Installation asclaimed in claim 2, characterizedr in that all the radio
transmitters (9, 31) are adapted to transmit calling signals with time shift so

that adjacent transmitters will not send calling signals simultaneously.

4 Installation as claimed in claim 2, characterized by a portable, wireless
telephone set of a second kind adapted solely to give a signal with the aid of a

sound generator or the like on reception of a calling signal.

5 Installation as claimed in claim 1, characterized in that all the radio
transmitters (9, 31) are adapted to send telephone messages on a radio speech

channel selected from radio speech channels with different frequencies.
6 Installation as claimed in claim 1, characterized in that all the radio

transmitters (9, 31) and the radio receivers (10, 32) are adapted for exchanging

digitally coded telephone messages by means of a compressor (20, 41) coacting

©
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with each of the radio transmitters (9, 31) for time compressing of the speech
signals and an expander (12, 42) coacting with each of the radioc receivers (10,
32) for time expanding the speech signals, all the radio transmitters being
adapted to send the telephone messages in at least one radio speech channel
selected for each radio transmitter in the form of a time slot in a repeated
time frame, madulated on a radio frequency common to all the radio trans-
mitters, the time slot being assigned to each individual radio trasmitter as
needed.

7 Installation as claimed in claim 6, characterized in that the radio
exchange (6) is adapted to generate and receive on the baseband the combined
time frames containing the digitally coded telephone messages (Figure 5) and to
transmit and to receive respectively the messages via a line (38) to each of the
stationary units (5), and that the stationary units each contain a synchronizer
(35), adapted for controlling switching on and off the stationary unit trans-
mitter (31), and in that the transmitter (31) is adapted to modulate the radio
transmission with the digitally coded telephone messages and the radio receiver

(32) to demodulate the received radio signals.

8 Installation as claimed in claim 1, characterized in that the stationary
units (5) are adapted to transmit calling signals to the wireless telephone
sets (4) on the radio speech channels which are in use for the moment, and in
that the telephone sets are adapted to be locked, when in an ihactive state, to
one of the radio speech channels in use, the transmission of which is received in
the telephone set with sufficient quality for receiving calling signals on this

radio speech channel.

9 Installation as claimed in claim 8, characterized in that each stationary
unit (5) is adapted continuously to send messages on at least one radio speech
channel, either a genuine telephone message, or if such is not available, a

ficticious message.

10 Installation as claimed in claim 9, characterized in that the portable
telephone sets (4) are adapted to switch on the receivers (10) for a short
duration during each time frame for receiving the message on one of the
channels and to catch a possible calling signal and to switch off the receiver for

the rest of the time.
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