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(57) L 1nvention concerne un systeme teléphonique sans
fil constitu¢ d’une pluralite de combinés téléphoniques
communiquant par radio avec une unit¢ de base
raccordee au reseau telephonique public. Dans des
locaux plus grands, on utilise une pluralit¢ d unités de
base espacces de facon que les combinés puissent
communiquer avec 1'unité de base la mieux situce quel
que soit leur emplacement dans les locaux. Avec le
systeme selon I'mvention, les locaux plus vastes sont
couverts seulement par une unit¢ de base (1) unique
comprenant tous les ¢metteurs-récepteurs  (7)
necessaires, ainsi qu une pluralite de transpondeurs (3, 4,
5) qui sont reli€s a I"'unite de base et entre eux au moyen
d’un cable radio-¢lectrique. Les transpondeurs sont
munis d’antennes au moven desquelles 1ls peuvent

I*I Industrie Canada  Industry Canada

(57) A cordless telephone system of the type comprising
a plurality of telephone handsets communicating by two-
way radio with a base unit connected to the public
telephone network. In the larger premises, normally a
plurality of spaced base units are employed, so that the
handsets can communicate with the most favourably-
positioned base unit wherever they are on the premises.
In the present invention, however, larger premises are
covered by just a single base unit (1), including within 1t
all the necessary transceivers (7) together with a plurality
of transponders (3, 4, 5) which are connected to the base
unit and each other by means of an RIE cable. The
transponders each have aenals by which they can
communicate by two-way radio with the handsets. The
transponders downconvert the RF frequency of the radio
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communiquer par radio a double sens avec les combings.
Les transpondeurs abaissent la fréquence radio€lectrique
de la lhaison radio et la convertissent en fréquence
intermediaire plus faible qui passe dans les €metteurs-
recepteurs (7) par le cable (6). Les transpondeurs (3, 4, 5)
peuvent €tre répartis dans les locaux selon les besoins
afin d’assurer une couverture radio complete.
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lmk to a lower IF frequency which 1s passed to the
transcervers (7) via the cable (6). The transponders (3, 4,
5) can be distributed about the premises as needed to
provide complete radio coverage.
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(54) Title: CORDLESS TELEPHONE SYSTEM

(57) Abstract

A cordless telephone system of the type comprising a
plurality of telephone handsets communicating by two-way ra-
dio with a base unit connected to the public telephone network.
In the larger premises, normally a plurality of spaced base units
are employed, so that the handsets can communicate with the
most favourably-positioned base unit wherever they are on the
premises. In the present invention, however, larger premises are
covered by just a single base unit (1), including within it all the
necessary transceivers (7) together with a plurality of transpon-
ders (3, 4, 5) which are connected to the base unit and each
other by means of an RF cable. The transponders each have ae-
rials by which they can communicate by two-way radio with the
handsets. The transponders downconvert the RF frequency of
the radio link to a lower IF frequency which 1s passed to the
transceivers (7) via the cable (6). The transponders (3, 4, 5) can
be distributed about the premises as needed to provide com-
| plete radio coverage.
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"CORDLESS TELEPHONE SYSTEM®

This invention relates to a cordless telephone
system.

The basic cordless telephone system comprises
a base unit which is hard wired to the public
telephone (PSTN or ISDN) network together with one or
more handsets which are linked to the base unit by
means of a two-way radio link. To this end, each
handset includes a. transceiver and a keyboard with
associated circuitry,,and the base unit comprises one
or more transceivers, at least one for each handset,
together with control and interface circuitry.

In order to cater for larger systems installed
in physically larger premises, it is known to provide
a plurality of base units distributed around the
premises and all hard wired to a central control and
interface unit at which the connections to the
external telephone network are made. The maximum
capacity of each base unit in such a system is defined
by the number of transceivers which are installed 1in
that base unit.

The present invention is concerned primarily
with the larger systems which would ordinarily require
multiple base units, as described above. In the
present invention, instead of a plurality of Dbase
units each having a number of transceivers, the system
comprises just one base unit, which includes all the
necessary transceivers, together with the usual
control and interface circuitry, and is characterised
by further comprising a plurality of RF input/output
"heads" which communicate with the individual handsets
on the system, and wnass signals to and from the
handsets by radio communication. The RF heads will
be distributed about the premises in the same manner

as the base units would have been, and are linked to
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~each other and to the base unit by means of a hard-
wired RF connection, such as coaxial cable.
Preferably the RF heads will be non-
intelligent, and will simply convert signals from
5 hard-wired form to radio form, probably with a change
of frequency involved. In the preferred embodiment
of the invention, each RF head comprises a respective
transponder which acts as a wideband converter of
signals to and from the RF connection. Preferably
10 the incoming signal is converted to a different
frequency unique to that particular transponder so
that the signals from all the transponders may be
carried simultaneously by the RF cable connection,
separated by frequency. The exact frequencies
15 involved vary but, as an example, the cordless
telephone (CT) band in the UK is from 864.1 to 868.1
MHz, and forty channels are defined within this 4 MHz
band. Preferably the transponders will have a
bandwidth sufficient to cover this full 4 MHz and will
20 normally downconvert the radio signals to an IF
frequency suitable for transmission along the RF
cable. This IF frequency will be unique to the
transponder: for example a first transponder might
downconvert to an IF band of 100 to 104 MHz, a second
25 to an IF band of 105 to 109 MHz, a third to an IF band
of 110 to 114 MHz, and so on. Note that 1 MHz has
been left between the IF bands to act as a guard band.
In the base unit itself, each of the
transceivers is capable of receiving any single
30 channel from any ©of the RF heads. The transceiver 1is
tuned to the channel in any of the IF bands corres-
ponding to an RF head. The transceiver may there-
fore select the reception of the same CT channel on
different transponders to establish the best reception
35 of a particular CT for example or may tune
sequentially to all the CT channels on a particular
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trancsponder to establish the activity level in the CT
band and repeat this on the other transponders. In

this way a single transceiver can be made to scan all
the channels on all the transponders. Normally this

5 duty would be carried out by a plurality of
transceivers to provide a reasonable service level and
traffic capacity.

In an embodiment, the transceivers and/or
transponders may be made frequency agile, able to

10 change their tuned IF frequency, under the control of
the control circuitry, according to the requirements
0of the system.

In order that the invention may Dbe better
understood, an embodiment thereof will now be

15 described by way of example only and with reference to
the accompanying drawing which is a block diagram
showing an embodiment of the invention.

Referring to the drawing, the system comprises
a base unit which includes a central controiler 1,

20 connected at a hard-wired terminal 2 to the public
telephone network, and a plurality of transponders,
three of which are shown under references 3, 4 and 5.
The exact number of transponders will be dictated by
the size and layout of the premises being covered.

25 All of the transponders are linked to each other, and
to the central controller 1 by means of an RF cable 6,
for example a coaxial cable. |

Each transponder has an aerial (not shown) by
which 1t communicates by two-way radio, represented by

30 the arrows A, B and C, with one of a plurality of
cordless telephone handsets (not shown). As 1s well
known, each of these handsets comprises a telephone
keypad, together with control circuitry, 2nd a
transceiver for communicating with the transponders.

35 The handsets are generally portable, and may therefore
be found anywhere within the premises, and possibly,
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within a limited range, outside it.

Each handset transceiver can communicate on
any one of the channels within the allocated CT band,
and which channel is used for a particular link will
depend upon the availability of channels at the
time at which the link commences. When a link 1is
being set up, the transmission from the handset will
often be received by several traasponders 3,4,5. One
or more of the transceivers 7 will tune to the same CT
channel on different transponder IFs and estimate the
best reception of the handsets transmission. The
link will then be established via the most advan-
tageous transponder.

The cable 6 connects the transponders to the
central controller 1 and in particular to a plurality
ot transceivers 7. Each transceiver 7 typically
comprises a combined FSK transmitter/superheterodyne
receiver which, on receive, takes a signal at a
particular channel frequency from the cable 6,
demodulates the signal and converts it to a format,
sucp as pulse code modulated (PCM), suitable for
appiication to the telephone network. All the outputs
of the transceivers are passed to a serial PCM bus 8
for application to’a bus structured PBX 9 and thence
to terminal 2 via interface adaptors 10. An internal
line facility may be provided from the PBX via
internal line interface adaptors 11 to a terminal 12.

On transmit, the transceivers do the opposite,
namely FSK modulate the PCM signals from line 8 onto
an RF signal for onward application to the RF cable 6
and thence via one of the transponders 3, 4 or 5 and
its radio link to the appropriate handset.

Various strategies are used for combining the
transmission and reception over a single channel. In
CT2, transmission and reception is by TDD (time

division duplex) in which transmission and reception
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take place alternately in bursts. This is carried
out in the transceivers 7, under the control of a
modem controller 13 via a modem control bus 15. Also
connected to the cable 6, and under the control of the
modem controller 13 wvia bus 15 is a channel scanner/RF
bus controller 14.

As already mentioned, the radio link in a
cordless telephone system is carried out over a single
channel, being one of a plurality of channels within
allocated frequency limits. In the UK, forty
discrete channels are allocated, all in a 4 MHz
frequency range between 864.1 and 868.1 MHz. The
capacity of any system is thus forty simultaneous
radio links between the handsets and the base unit.
Any one handset can communicate on any one of the
available channels (not all forty channels may be
available in any one system) with any one of the
transponders 3, 4 or 5 on the system. The decision
as to which particular channel is used, and which
particular transponder is used for any one particular
link is determined by a predetermined protocol, details
0of which do not form part of the present invention.

The transponders are sited around the premises
so as to give overlapping radio coverage and the
number required is thus determined by the area of the
premises to be covered. All the transponders are
tuned to respond to the whole of the allocated CT
bandwidth - i1.e. in the case of the UK, at least from
864.1 to 868.1 MHz.

Each transponder down converts all signals in
the entire CT band to an intermediate frequency (IF)
unique to that transponder. For example transponder
3 might down convert to a frequency in the IF band 100
to 104 MHz, transponder 4 to a fregquency in the IF
band 105 to 109 MHz, transponder 5 to a frequency in
the IF band 110 to 114 MHz, and so on. In this
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example, 1 MHz has been left between the IF bands to
act as a guard band.

The IF signals are passed to RF cable 6 for
transmission to the transceivers 7. The cable 6 may
be carrying simultaneous signals from a number of the
transponders, since these are uniquely separated from
one another on a frequency basis.

Any signals which have been down converted by
the transponders 3,4 or 5 can be detected by any one
of the transceivers 7. The transceiver used to
detect the signal will be one which is free at that
moment.

Each transceiver 7, once the CT channel and
transponder have been selected, demodulates a single
CT channel from the IF corresponding to the chosen
transponder selected from the IFs from all the
transponders which are available on the RF bus cable ¢
and converts it to a signal suitable for the telephone
network, which is output onto the bus 8, as described
above. Any one transceiver 7 is able to access any
one of the CT channels in any transponder IF band in
the normal CT2 FDMA/TDD manner.

When in transmissibn mode, each transceiver 7
modulates the signal on bus 8 onto a carrier
corresponding to a channel within the IF band
appropriate to that transceiver band, and transmits
it, via RF cable 6, to the appropriate transponder 3,
4 or 5 for that particular IF band, in which the IF
frequency is upconverted to the regular radio
frequency for transmission to the handset.

In the usual protocol for single channel
(duplex) operation, transmission and reception take
place alternately in bursts, typically of 375 uS
duration.

The fact that all transponders can communicate

simultaneously on the same channel, under the control
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of the modem controller 13, means that seamless
handover between transponders (handover without
interruption) and spatial diversity (handsets moving
about the premises during a link) can be achieved by

5 switching transceiver to the same CT channel in the IF
corresponding to the required transponder. The
choice as to which transponder should be used should
preferably be made by an independent transceiver (or
receiver) 14. It should be noted that the

10 transponders are unintelligent and simply respond to
signals on the RF cable 6 within their IF band or
convert the entire CT band to the IF frequency being
used by a particular transponder and feed that onto
the RF cable.

15 Diversity and seamless handover are achieved
by switching signals between one transponder 3, 4 or 5
and another by switching between their corresponding
IF bands under the control of controller 14. This
can be achieved by the use of two transceivers 7

20 handling the same CT channel but in different
transponder s IF bands. Alternatively the
diversity/handover decision can be made by separately
at IF or baseband and the frequency change if required
from one IF CT channel to another IF and corresponding

25 CT channel (and hence transponder) made on the active
transceiver. The effectiveness of handover and
diversity depend on the degree of coverage overlap
between adjacent transponders. A considerable amount
of overlap is required for the highest quality and

30 this means that the system will not usually be using
the same channel in an adjacent transponder. This
gives a cellular like re-use scenario with for example
a one sixth band occupancy maximum per transponder.

The frequency reference and transmit level
35 control can be achieved by a pilot frequency reference

sent down the RF bus cable 6 from controller 14. In
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addition, DC power, transmit enable ard transponder
set up control (selection of the reguired IF band
during installation) can also be provided by this
cable.

The above-described RF bus system provides a
high capacity network with simple handover and
diversity features. The cordless handsets
communicate with the most appropriate transponder, the
selection of this being under the control of the modem
controller. The number of transceivers 7 determines
the number of simultaneous communications that can be
handled by one transponder (within the normal CT2
technology and spectrum allocation limits). Time
delay 1is that of a basic CT2 system and is not
degraded by signal processing. The system s large

capacity 1is provided by one screened cable 6 running
from the central controller to the transponders.
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CLAIMS

1. A telecommunications system comprising a
portéble part in the form of a plurality of handsets,
and a fixed part, each said handset comprising a
telephone keyboard and a transceiver for communicating
by two-way radio with the fixed part, and wherein the
fixed part comprises a base unit which includes
transceivers and is suitable for connection to the
public telephone network, and a plurality ot
transponders connected to each other and to the base
unit by means of a hard-wired RF connection, each
transponder having an aerial by which 1t may
communicate by way of said two-way radib with said
handsets and being arranged to convert the two-way
radio signals to lower frequency RF signals, herein-
after referred to as IF signals, which are passed to

" the base unit by means of said hard-wired RF connection

characterised in that said system is a cordless
telephone system for installation in a premises with
said transponders being physically separable from the
base unit such that they may be distributed about the
premises to give complete radio coverage of the
premises; each transponder converts radio signals to
and from an IF band different to the IF bands of all
other transponders, so that each of the transponders
can be uniquely identified at the base unit on the
basis of its IF band and is capable of communicating by
two-way radio with a handset on any one of a plurality
of channels, spaced apart in frequency, the IF band to
which the transponder downconverts being broad enough
to carry all such channels; and each transceiver 1in
said base unit has means for selecting a channel from
any one of said IF bands.

2. A system as claimed in claim 1 wherein each
transceiver has means for converting said IF signal to
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a signal suitable for transmission on said telephone
network, and vice versa.

3. A system as claimed in any one of claims 1 or
2 wherein each transceiver has means for selecting the
channel within an IF band which is providing the best
reception.

4. A system as claimed in any one of claims 1 to
3 wherein each transceiver has means for scanning
sequentially across the channels in each IF band.

5. A system as claimed in any one of claims 1 to
4 wherein the transceivers and/or the transponders are
made frequency agile, by incorporating means for
changing the IF frequency to which they are tuned in

accordance with the requirements of the'system.
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