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A method and an apparatus for data communication is disclosed in which a cable-TV network is used for providing data network
access at a relatively low cost, especially for home use. For the in-house network a baseband data signal, for example, according to the
Ethernet protocol, is combined with the cable-TV signals using filters, and distributed to one or more flats. Preferably passive filters are
used. Outgoing data is transmitted along the same path in the opposite direction. The baseband data signal may also comprise a telephony
signal, combined with the data signal without modulation. For external communication a separate data network may be built, a conventional
cable-TV modem solution may be used, or a baseband data signal may be combined with a cable-TV network using filters, in the inventive

way.
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Method and Apparatus for Data Communication

Technical Field
The present invention relates to signal transmission and in particular to the transmis-
sion of a combined signal comprising subsignals according to two or more different

protocols on the same wire.

Description of Related Art
A major obstacle for new telephony operators is providing the last mile to the con-
sumer. New cabling is expensive and therefore alternatives to dedicated telephony

wires all the way to the subscriber are being explored.

For cost reasons new cables are usually only installed when another cable, for ex-
ample, Community Antenna Television (CATV - often called cable TV for simplic-
ity) is being installed.

CATV modems are now being introduced world-wide for providing Internet access.
One possibility for providing telephony is to attach an Internet Protocol (IP) teleph-
ony box to the CATV modem. Solutions where the IP telephony box is integrated
into the CATV modem are also being developed. W0O98/57456 A1 describes a so-
lution in which an Ethernet signal and a telephone signal are modulated onto the

same cable.

Radio access to a single subscriber is also a possibility that is being explored com-

mercially.

All the solutions described above are relatively expensive. New cabling in old
buildings is often quite costly. For the other alternatives (modulation onto the same
cable, CATV modems and radio access) the subscriber must get a new device per-

forming the new function. This box needs maintenance, which adds to the cost.
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Furthermore, the device needs power and therefore will not work in the case of a

power failure.

There is an increasing requirement for Internet connections from people’s homes,
both to enable working at home and for private use. A common solution is using
modems and the ordinary telephone lines. This solution has two severe drawbacks:
the telephone line is busy for the whole duration of the connection and the band-

width is very low.

It is known in the art to use a cable-TV (CATV) network for the connection from a
building to the external data network. TV signals and data, for example according to
the Ethernet protocol, can share a transmission medium, since the TV signals and
the data signals are transmitted on different frequencies and can therefore easily be
separated. Each subscriber then has a CATV modem, which extracts the data signal

and forwards it to the subscriber’s computer.

CATV modems are relatively expensive. Also, the subscriber effectively shares the
bandwidth of the in-house network with all the other subscribers in the house, since
all data is transported to everybody and the selection of relevant data is made in

each subscriber’s CATV modem or computer.

Another solution known in the art is to build a separate new network for data com-
munication, not using any part of the CATV network. For an office environment
this is the standard solution. For residential access the wiring cost may be prohibi-

tively high.

In the Canadian Patent 1 252 169 a system combining CATV signals and unmodu-
lated data signals is described. The system, primarily designed for hospital use, is
designed in such a way that it offers a fairly low data bandwidth, sufficient for

transmitting information about the menu. and from climate control and other sen-
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sors. It could not be used for data communications according to local area network
standards used today, such as Ethernet, since it does not cater properly for the im-
pedance requirements when the data signal is tapped. Also, it appears that amplifiers

are needed along the transmission path in the Canadian system.

Object of the Invention

It is an object of the present invention to provide a method and an apparatus for the
relatively inexpensive connection to a data network, especially the Internet.

It is also an object of the present invention to provide wired subscriber telephone

and data connections at a reduced cost.

Summary of the Invention

This object is solved by the present invention by a signalling device comprising:

a combined signal terminal arranged to receive an incoming combined signal and to
transmit an outgoing combined signal, said signal comprising a telephony subsignal
and an Ethernet subsignal, a telephony subsignal terminal arranged to transmit an
incoming telephony subsignal derived from the combined signal and receive an out-
going telephony subsignal and an Ethernet subsignal terminal arranged to transmit
an incoming Ethernet subsignal derived from the combined signal and receive an
outgoing Ethernet subsignal, said signalling device being characterized in that it
comprises:

filter means for combining the outgoing subsignals on the telephony subsignal ter-
minal and the Ethernet subsignal terminal, respectively, to an outgoing combined
signal to be transmitted from the combined signal terminal and for splitting an in-
coming combined signal received on the combined signal terminal to an incoming
telephony subsignal and an incoming Ethernet subsignal to be transmitted from the

telephony subsignal terminal and the Ethernet subsignal terminal. respectively.

The object is also achieved by a method in a communications network, of combin-

ing an Ethemnet signal and a telephony signal, comprising the following steps:
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receiving an outgoing telephony subsignal,
receiving an outgoing Ethernet subsignal,
combining the received outgoing telephony subsignal and the received outgoing
Ethernet subsignal to a combined outgoing signal using at least one filter and trans-
mitting the combined outgoing signal,
receiving a combined incoming signal comprising a telephony subsignal and an
Ethernet subsignal,
splitting the received combined incoming signal into an incoming telephony subsig-
nal and an incoming Ethernet subsignal using at least one filter, and
transmitting the incoming telephony subsignal to a subscriber via a first subsignal
terminal and transmitting the incoming Ethernet subsignal to a subscriber via a sec-

ond subsignal terminal.

This enables the combination of Ethernet signals and telephone signals on one ca-
ble, thus optimizing the use of network resources. The use of simple filters makes
the apparatus inexpensive and robust, especially if passive filters are used. Also, no
power supply is needed, which makes the device according to the invention even

more reliable.

According to a preferred embodiment, said filter means comprises at least one pas-

sive filter.

Preferably, said means comprises a high-pass filter, arranged to receive the incom-
ing combined signal and transmit the incoming Ethernet subsignal to the Ethernet
subsignal terminal and a low-pass filter arranged to receive the incoming combined
signal and transmit the incoming telephony subsignal to the telephony subsignal

terminal.
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To balance differences in impedance between the terminals, the signalling device
preferably also comprises a balun on the Ethernet subsignal terminal or on the te-

lephony subsignal terminal.

The solution according to the invention also does not require any additional soft-

ware or hardware in the computers or telephones.

The Ethernet standards used today in practice only use the frequencies higher than

100kHz.

An ordinary telephone signal uses the frequency range from 0-4 kHz. An ISDN
telephone signal uses the frequency range from 0-80 kHz. Thus, either an ordinary
telephone signal or an ISDN signal can be combined with an Ethernet signal without
the need for active components such as modulators.

The present invention relates to data network access and in particular to providing

access to a data network at relatively low cost, in particular at home.

The above mentioned object is also achieved according to the invention by method
of distributing data using a CATV network comprising the following steps:

- combining a baseband data signal and the CATV signal using filters.

- separating the baseband data signal and the CATYV signal using essentially the

same type of filters.

The object is also achieved according to the invention by an apparatus for the com-
bination and/or splitting of CATV signals and data signals, said apparatus compris-
ing a first input terminal adapted to receive a CATV signal, a second input/output
terminal adapted to receive and transmit a data signal and a third input/output termi-
nal adapted to receive and transmit a combined CATV and data signal, a high-pass

filter on the first input/output terminal, a low-pass filter on the second input terminal
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and a combining unit connected to the high-pass filter, the low-pass filter and the

third input/output terminal.

According to a preferred embodiment, the filters used are passive filters.

This solution, enables the use of inexpensive passive components to split/combine

the signal, since the baseband data signal is used.

In a preferred embodiment the baseband data signal is a signal according to the

Ethernet protocol.

The solution according to the invention thus allows the use of standard protocols

and standard equipment.

An important application of the method is for the distribution of data to and/or from
at least one computer, in which case it involves the following steps in the direction
towards the computer:

- combining a baseband data signal with a CATV signal to a combined signal;

- transmitting the combined signal to at least one flat usinga CATV cable;

- splitting the combined signal into a baseband data signal and a TV signal;

- transmitting the data signal to the computer and the TV signal to a television set;
and, in the direction from the computer:

- transmitting data from the computer along the same path as the combined signal

but in the opposite direction.

In this case the apparatus comprises the following:

- means for receiving an incoming CATV signal:

- means for receiving a data signal;

- means for combining the incoming data signal and the incoming CATV signal to

a combined signal;
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- means for transmitting said combined signal to at least one subscriber;
- means for splitting the combined signal into a data signal and a CATV signal;
- means for receiving an outgoing baseband data signal from at least one computer

and transmitting said outgoing baseband data signal.

In this way the data can be distributed using existing resources, that is, cables al-
ready present, which means that the network can be implemented in an inexpensive
way. The method and apparatus according to the invention also makes it fairly inex-

pensive to add new users to the data network.

For example, in a star-shaped network, an Ethernet hub may be used to transmit all
data to all flats, and the selection of data intended for a particular computer is car-

ried out in the computer.

Alternatively a switch may be used to distribute the data, in which case only the data
intended for the computer or computers connected in the same chain is transmitted
to each computer.

In this way, the users do not have to share the same bandwidth, which means that

each user can effectively use the entire bandwidth available for data communication.
In a preferred embodiment, the incoming data signal shares an incoming cable with
the TV signal, and the data signal and the TV signal are demodulated in a CATV
modem before the combination of the signals.

Please note that the data signalling is bi-directional.

The apparatus may also comprise an impedance converting unit or a balun, con-

nected between the second input/output terminal and the low-pass filter.
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In a preferred embodiment, the cut-off frequencies of the filters are substantially
between 20 and 30 MHz for 10Mbit/s Ethernet. For 100 Mbit/s Ethernet a suitable
cut-off frequency is 50-60 MHz.

For CATYV signalling the impedance on the first input terminal is substantially 75Q

and the impedance on the second input/output terminal is substantially 50.

Brief Description of the Drawings

The invention will be described in more detail in the following, with reference to the
drawings, in which:

Figures 1A and 1B show two basic configurations of a CATV network;

Figure 2 is a schematic representation of a first preferred embodiment of the inven-
tion;

Figure 3 is a schematic representation of a second preferred embodiment of the in-
vention;

Figures 4 is a schematic representation of a third preferred embodiment of the in-
vention;

Figure 5 shows a splitting/combining device according to an embodiment of the in-
vention;

Figures 6A and 6B show technical implementations for flats in which there are more
than one television outlet.

Figure 7 is a schematic representation of a fourth preferred embodiment;

Figure 8 shows a receiving device used in the fourth preferred embodiment;

Figure 9 shows a device for combining an Ethernet signal and a telephony signal;
Figure 10 shows a device for combining a combined Ethernet and telephony signal

and a CATV signal.

Detailed Description of Embodiments
Figure 1A shows conventional star connected CATV network. A CATV amplifier |

receives the TV signal, which is typically distributed from the amplifier 1 to all flats
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in a house. To each television set 3 in the house, or to each flat, there is a separate

cable.

Figure 1B shows a conventional cascade connected CATV network. As before, a
CATYV amplifier 11 receives the TV signal, which is typically distributed from the
amplifier 11 to all flats in a house. Several television sets 13 are connected to the
amplifier 11 by the same cable. For each television set 13 there is a receiving unit

15 splitting the power from the amplifier so that each flat gets its share.

Of course, combinations of the two configurations shown in Figures 1A and 1B are

possible.

Figure 2 shows a basic embodiment of the invention based on a star configuration
network like the one shown in figure 1A. As before, a CATV amplifier 101 is used
for receiving the TV signal. From the amplifier 101 the TV signal is distributed to a
number of flats comprising television sets 103 and personal computers 104, through
a separate cable for each flat. The TV signal may also be distributed to flats in

which there is only one or more television sets 105.

In this embodiment an external data network 107 is used for the data communica-
tion outside the house. The incoming data from the data network 107 is distributed,
in a distribution device 108 to each flat by the in-house CATV network. The dis-
tributing device 108 may be a hub or a switch, which distributes the incoming data
to each subscriber to a separate connection. A hub simply divides the signal into a
number of identical signals, so that the same data signal is distributed to all sub-
scribers. If a switch is used, the data signal for each subscriber may be transmitted
only to this subscriber. In this way, each subscriber can use the full bandwidth of the

transmission cable for his own data.
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To enable the distribution of data signals through the CATV network, a split-
ting/combining device 109 is added to each of the cables connecting the amplifier
101 to the television sets 103. Other flats 105 do not have access to the data network
107, and are connected directly to the amplifier 101 in the conventional way. The
splitting/combining device 109 receives both the data signals from the data network
107 and the TV signals‘frOm the receiving unit 101, combines them to one signal
and outputs a signal comprising the data signal and the TV signal. In the opposite
direction, the splitting/combining device receives a signal comprising the data sig-
nal. The splitting/combining device will be discussed in more detail in connection

with Figure 5.

In each flat a similar splitting/combining device 111 is provided. The split-
ting/combining devices 109, 111 perform the same functions, but their design may
vary. For example it may be feasible to include several of the splitting/combining
devices 109 connected directly to the amplifier 101 and the data network 107 in one
unit. The splitting/combining devices 111 at the subscribers’ end could be incorpo-
rated in an existing device, such as the antenna outlet. Each computer therefore re-
ceives all data. According to, for example, the Ethernet protocol, each computer is

adapted to extract the information it wants from a data flow.

The external data connection into the building, that is before the distributing device

108, may be omitted, and if present, may be provided in any way known in the art.

In Figure 2, a separate data network is shown, that is, the data comes into the build-

ing through a separate cable 107.

If there is no external data connection the CATV network may be used for internal

communication within the building.
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Figure 3 shows a second way of implementing the external data communication us-
ing CATV modems. The data signal and the TV signal are received on the same
connection by a bi-directional amplifier 201, in a way well known in the art. From
the amplifier 201 the TV signal only is distributed to a number of flats (for simplic-
ity only one is shown) comprising television sets 203 and personal computers 204,

through a separate cable for each flat.

A CATV modem 207 also receives the output signal from the CATV amplifier.
Other configurations are of course possible. The CATV modem 207 extracts the
data signal from the combined signal and forwards this signal to a distributing de-
vice 208. The distributing device 208 may be a hub or a switch, which distributes
the incoming data to each subscriber to a separate connection. The data on each of
these connections is then distributed to the appropriate flat. To achieve this, a split-
ting/combining device 209 like the one shown in Figure 2 is used to combine the
signal on each of the cables connecting the amplifier 201 to the television sets 203
with the appropriate data signal from the distributing device 208. In each apartment
a similar splitting/combining device 211 is provided for separating the received data

signal and TV signal.

In the opposite direction, the data signal originates in the personal computer 204,
goes through the splitting/combining devices 211 and 209 to the distributing device
208. From there the signal may go back through the CATV modem 207, and after
the modulation (typically between 5 and 25 MHz) in the reverse direction the data is

transmitted to the external network through the amplifier 201.

A third way of implementing the external data connection would be to combine the
data and the CATYV signal using passive components according to the invention. In
this case, a splitting/combining device 109, 111 could be used for combining the

signals.
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One configuration enabling this is shown in Figure 4. To the left in the figure a part
of an external connection is shown. An incoming signal to a splitting/combining de-
vice 221 is assumed to comprise a baseband data signal and a CATV signal com-
bined together by a passive component, like the one discussed in more detail in con-
nection with Figure 5. At certain maximum distances along the path, repeaters are
needed, which preferably involve a separation of the two signals. Each repeater is
implemented in the following way: The incoming signal is split into the CATV sig-
nal and the baseband data signal in the splitting/combining device 221. The CATV
signal is fed to a CATV amplifier 223 and the data signal is fed to a distributing de-
vice 225, which is probably a repeater but may also be a switch or a hub. The output
signals from the CATV amplifier 223 and the distributing device 225 are combined

again in a splitting/combining device 225.

Before the signal is fed to a CATV amplifier 231, it is split into the CATV signal
and the data signal in a splitting/combining device 229. The CATV signal is fed to
the CATV amplifier and the data signal is fed to a distributing device 233, prefera-
bly a switch. The output signal from the switch, for each flat, is combined again
with the CATV signal, in a splitting/combining device 234 and the combined signal
is passed on to each flat, in which a splitting/combining device 235 separates the
signals and feeds the TV signal to a television set 236 and the data signal to a com-
puter 237.

Figure 5 shows a preferred embodiment of the splitting/combining device 109, 111,
209, 211. The splitting/combining device has a first terminal 251 for receiving the
TV signal, a second terminal 253 for receiving and transmitting the data signal, and
a third terminal 255 for receiving and transmitting the combined signal. The data
signal is received either from the distributing device 108, 208 or from a subscriber’s
computer. The TV signal is received from the CATV amplifier 101, 201. The com-

bined signal is transmitted on the in-house CATV network.
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Cable television channels are usually transmitted on frequencies higher than
47MHz. Data signals are usually transmitted using frequencies lower than 30MHz.
On the first terminal 251, therefore, a high-pass filter 257 is placed to filter out the
data signals and pass on the TV signal. On the second terminal 253 a low-pass filter
259 is placed to filter out the television signal and pass on the data signal. The fil-
ters 257, 259 are connected to a splitting/combining unit 261 in which the two sig-

nals are combined.

The impedance on the three connections usually differ. On the first 251 and third
255 terminal the impedance is usually 75Q. On the second terminal the impedance
is usually 50Q. To solve this problem an impedance converter 263 may be used.
This is, however optional, since the impedance difference usually will not cause

significant problems.

In the split/combining devices 111, 211, at the subscriber end the first terminal 251
is connected to the subscriber’s television set. The second terminal 253 is connected
to the subscriber’s computer, and the third terminal 257 is connected to the corre-
sponding third terminal 257 of the split/combining devices 109, 209 at the other
end. The first terminal 251 of these splitting/combining devices 109, 209 is con-
nected to the CATV amplifier 101, 201. The second terminal 253 is connected to the
distributing device 108, 208.

Figures 6A and 6B show technical implementations for flats in which there are more
than one television outlet. In Figure 6A the television outlet is assumed to be after
the data outlet as seen from the CATV source signal. A splitting device 301 receives
the combined data and television signal, which is branched in the splitting device
into a connection carrying the data signal to the computer 303 and a television sig-
nal which may be branched in one or more branching units 304 to one or more tele-
vision sets 305. In Figure 6B the television outlet is assumed to be before the data

outlet. A first splitting/combining device 311 receives the combined data and televi-
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sion signal and splits the signal into a data signal which is fed directly to a second
splitting/combining device 312, but is also branched in a branching unit 314 to one

or more television sets 313.

So far the discussion has been focused on the 10BASE-2 Ethernet protocol. If an-
other Ethernet protocol, for example, I0BASE-T is used, instead of the impedance
converter 263 an adapter and a balun must be included in the splitting/combining

device.

Figure 7 shows a preferred embodiment of the invention applied to a cascade cou-
pled network like the one shown in Figure 1B. for the data into the house. As be-
fore, a CATV amplifier 401 is used for receiving the TV signal. From the amplifier
401 the TV signal is distributed to a number of flats, each having a television set

403 and a personal computer 404.

As in the embodiment shown in Figure 2, a separate data network 407 is used for
the data communication outside the house. The incoming data from the data net-
work 407 is distributed, in a distribution device 408, to each flat by the in-house
CATYV network. The distributing device 408 may be a hub which simply distributes
the same signal on a number of outputs, or a switch, which switches the incoming
data so that only the data intended for the subscribers connected to a particular cas-
cade is transmitted on this cascade. In Figure 7, two cascades are shown. Only one,

or an arbitrary number may be used.

To enable the distribution of data signals through the CATV network, a split-
ting/combining device 409 is added to each of the cables connecting the amplifier
401 to the television sets 403. Normally there will be several splitting/combining
devices 409, each connected separately to the CATV amplifier and to the distribut-
ing device 408. A receiving unit 410 is used in each flat to receive the combined

signal, split it into a data signal and a TV signal, distribute the signals to the televi-
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sion set and the computer, respectively, combine the signal back together and pass it
on to the next flat. Because of the cascade configuration, in practice, the same sig-
nal, comprising data and television signals is distributed to all the flats. If data
communication is not desired in one or more flats, the receiving unit 410 may be

simplified as described below.

The receiving unit 410 in each flat receives the combined signal comprising both the
data signals from the data network 407 and the TV signals from the receiving unit
401, combines them to one signal and outputs a signal comprising both the data sig-
nals and the TV signals. In the oppbsite direction, the splitting/combining device re-
ceives a signal comprising both the data signal and the TV signal and splits them
into two separate signals. The splitting/combining device is identical to the one dis-

cussed in connection with Figure 5.

As for the star-shaped configuration, the data connection 407 may be omitted, or
may be provided in any way known in the art. Several different embodiments of the

data connection were discussed in connection with Figures 2, 3, 4a and 4b.

In the receiving unit 410 is shown in Figure 8 two splitting/combining devices 411a,
411b like the ones shown in Figure 5 are provided. In the receive direction, one of
the splitting/combining devices 411a splits the received signal into a data signal and
a television signal. The television signal is transmitted through a cable 412 to the
other splitting/combining device 411b, a branching unit 413 on said cable 412
branching the signal to the television set. The data signal is transmitted through a
data cable 414 to a transceiver 415 and from the transceiver to the other split-
ting/combining device 411b. The transceiver has a high input impedance and does
not load the cable. Therefore, to work properly, it must be placed just a few centi-
metres from the cable. The transceiver is an active component and needs external

power, which it normally gets from the computer using an AUI interface. From the



10

15

20

25

30

WO 00/05895 PCT/SE99/01292
16 -
transceiver 415, the data connection is also branched to an AUI Ethernet card in a

computer (not shown).

In the last flat in the cascade requesting data communication, that is, at the end of
the cable, the second splitting/combining device is not needed. Instead, a terminat-
ing device is needed to terminate the data signal. For flats after the last flat request-
ing data communication an ordinary cascade TV network may be used, since the

data signal is not recombined in the last flat requesting data communication.

If data communication is not desired in one or more flats, the splitting/combining
devices 411a, 411D are still needed for all flats between the amplifier 401 and flats
that are to be able to receive data. Therefore, receiving unit like the one 410 shown
in Figure 8 but without the transceiver 415 may be installed. In this way, if data
communication should be enabled at a later stage, a transceiver would have to be
installed. Alternatively, a complete receiving unit 410 could be installed and the
data outlet from the transceiver be blocked. A solution enabling the remote activa-
tion and deactivation of the data outlets is of course convenient. This may be done
using Ethernet control packets, in which case additional hardware would be needed

in the flats to inspect the control packets.

In an alternative embodiment the transceiver 415 in Figure 8 could be replaced by a
repeater or a small hub or switch. Hubs enabling both I0BASE-2 and 10BASE-T
are known in the art. The 10BASE-T end of such a hub could be connected to the
external computer, while the 10BASE-2 end could be connected to the internal co-
axial cable 414. As 10BASE-T is much more common than 10BASE-2 this solution
may be more advantageous. The distributing unit (repeater or hub or switch) needs a
power supply, but even if one distributing unit loses power the system will still
work for the other flats. This is also valid if transceivers are used. as described

above.
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For practical reasons the distributing units, that is, hubs or switches in the flats
should get their power from the CATV cable. To achieve this a direct current, or
low-frequency alternating current may be fed to the distributing units together with
the data and TV signals. A three-way filter is then used to separate the data signal,
the TV signal and the power. A similar three-way filter is also used to recombine the

signals for the outgoing CATV cable.

Instead of a transceiver, I0BASE-T hubs or switches could be used in the system.
The outlet from the Ethernet hub or switch next to the CATV amplifier would then
have to be fitted with baluns to convert from twisted pair cables to coaxial cables.
Baluns must in this case also be used for each hub in each flat. This configuration is
much more sensitive to power failure, in that if one hub stops working it will dis-
connect the rest of the network. Therefore, the power supply of the hubs should be

from the CATV cable. There is also a limit to the number of hubs that can be cas-

- cade connected. If switches are used, there is no such limit.

Of course, since according to the Ethernet protocol a computer is able to select
which cells to receive and which ones to discard, more than one computer outlet
could also be included in each flat, either between the same to splitting/combining

devices or with the use of more than one pair of splitting/combining devices.

The splitting/combining device can be used to an even greater advantage if, a com-
bined Ethernet and telephony signal is applied instead of a pure Ethernet signal. An
apparatus for combining an Ethernet signal and a telephony signal is shown in Fig-

ure 9.

Figure 9 shows part of a telecommunications network comprising the last part of the
connection to a subscriber, that is, the cable that is dedicated to one particular sub-

scriber.
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At the subscriber’s site 501 there is a first filter device 503 according to the inven-
tion, adapted to receive, on a combined signal terminal 505 a combined signal from
the network, said combined signal comprising a telephony subsignal and an Ethernet
subsignal. The filter device 503 comprises a low-pass filter 507, and a high-pass
filter 8. The low-pass filter 507 receives the combined signal from the combined
signal terminal 505 and filters out the telephony subsignal, which is passed to a first
subsignal terminal 509. The high-pass filter 8 receives the combined signal from the
combined signal terminal and filters out the Ethernet subsignal, which is transmitted
from the high-pass filter device to a second subsignal terminal 511. Through the
first and second subsignal terminals, 509 and 511, respectively, the filter device 503
is also adapted to receive a telephony signal and an Ethernet signal, respectively,
from the subscriber. The subsignals received from the subscriber are combined in
the filter device 503 to a combined signal, which is transmitted through the com-

bined signal terminal 505 of the filter device 503 to the network.

In the network, typically connected to an Ethernet switch a second filter device 513,
like the filter device 503 at the subscriber’s site, is located. The filter device 513
comprises a combined signal terminal 515 for receiving a combined signal from the
subscriber 501 and dividing the combined signal into subsignals, and for transmit-
ting a combined signal to the subscriber 501. The filter device 513 also comprises a
third subsignal terminal 519, for receiving a telephony subsignal from the telephone
network and a fourth subsignal terminal 521 for receiving an Ethernet signal from
the network. The subsignal terminals 519, 521 are also used to transmit the respec-
tive subsignal derived from the combined signal received from the subscriber, to the
appropriate network. It should be noted that the filter devices 503 and 513 perform
the same functions, only in different places in the network, and therefore can be

identical.

The telephony subsignal may be any Public Switched Telephone Network (PSTN)

standard, such as POTS, which uses frequencies up to 4kHz, or ISDN, which uses
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frequencies up to 80kHz, or indeed any other type of signal in the frequency range
0-100kHz. A POTS signal has a maximum freqilency of approximately 4kHz, and
an ISDN signal has a maximum frequency of approximately 80 kHz. The filter de-
vice 507, 517 should split the signal between the maximum frequency of the teleph-
ony signal and the effective minimum frequency of the Ethernet signal, that is, 100

kHz.

The Ethernet subsignal may be any type of Ethernet signal that does not use the
lower frequencies, such as 10Mb/s Ethernet, e.g. 10BASE-T, 10BASE-2 or
10BASE-5, or 100Mb/s Ethemet, e.g. I00BASE-TX.

The telephone signals received on the telephony subsignal terminal 509, 519 is re-
ceived on a twisted pair cable. The data signals received on the Ethernet subsignal
terminal 511, 521 are received on two (or four) twisted pairs or a coaxial cable, de-
pending on the standard used. The connection between the two devices 503, 513
may a coaxial cable or a twisted pair. To balance the impedances between the ter-
minals, baluns, as known in the art may have to be used on the telephony subsignal

terminal 509, 519, on the Ethernet subsignal terminal 511, 521, or both.

If the cable between the two devices 503, 513 is a coaxial cable, the telephony sig-
nal needs to be rebalanced with a balun connected to the telephony subsignal termi-
nal 509, 519. For 10BASE-2 and 10BASE-5 Ethernet, no balun will be needed for
the Ethernet subsignal terminal 511, 521. For 10BASE-T and 100BASE-TX a balun
must also be fitted to the Ethernet subsignal terminal 511, 521. The balun for the
Ethernet subsignal terminal 511, 521 both balances the impedance and converts

from traffic 2 twisted pairs to one pair, which may be a coaxial cable.

If the cable between the devices 503, 513 is a CATS twisted pair cable, no balun is
needed on the telephone subsignal terminal 509, 519. For I0BASE-2 and 10BASE-

5, which use coaxial cable, the Ethernet subsignal is first rebalanced using a balun
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connected to the Ethernet subsignal terminal 511, 521. For I0OBASE-T and
100BASE-TX, which use two pairs in a CATS5 cable, only one pair is filtered and

combined with the telephony signal.

Typically, the connection shown combine the signals received from an Ethernet
network and a telephone network in the second filter device 513 and transmit the
combined signal to a subscriber’s site, where the signal is split in the first filter de-
vice 503. It would, however be possible for both filter devices 503, 513 to serve

subscribers, or for both filter devices 503, 513 to serve networks.

Figure 10 shows a particularly favourable application of the invention, in which a
filter device 603 as shown in Figure 9 is provided at the subscriber’s site and an-
other filter device 613 as shown in Figure 9 is provided in the network, preferably
near the Ethernet switch. In this application the combined Ethernet and telephony
signal output from the respective filter device 603, 613 is in turn combined with an-
other signal, such as a CATV signal, in a CATV/Ethernet filter device 605, 615, re-
spectively. The CATV/Ethernet filter devices are similar to the splitting/combining
devices shown in Figures 1-8. Like the filter devices 603,613, the filter devices 605
615 are bi-directional, that is, in one direction they receive the combined Ethernet
and telephony signal and the CATYV signal and transmit the combined Ethernet and
telephony and CATV signal and in the other direction it receives a combined
Ethernet and telephony and CATV signal and splits it into a combined Ethernet and

telephony signal and a CATV signal.

The combination made in the CATV-Ethernet filter devices 605, 615 can also be
made by means of passive filters as described above. The combination of three sig-
nals as made in this application is of course particularly favourable, since it enables

an even more optimized use of cable resources.

b
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Of course, the filter devices 603, 605 and 613, 615, respectively, could be imple-
mented in one unit, even though in Figure 2 they are shown as two separate units for

clarity.



10

15

20

25

30

WO 00/05895 PCT/SE99/01292
22 -

Claims

1. A signalling device (3, 13; 103, 113), comprising:

a combined signal terminal (5, 15) arranged to receive an incoming combined signal
and to transmit an outgoing combined signal, said signal comprising a telephony
subsignal and an Ethernet subsignal;

a telephony subsignal tefminal (9, 19) arranged to transmit an incoming telephony
subsignal derived from the combined signal and receive an outgoing telephony sub-
signal;

an Ethernet subsignal terminal (11, 21) arranged to transmit an incoming Ethernet
subsignal derived from the combined signal and receive an outgoing Ethernet sub-
signal;

characterized in that it comprises

filter means (7, 8, 17, 18) for combining the outgoing subsignals on the telephony
subsignal terminal (9, 19) and the Ethernet subsignal terminal (11, 21), respectively,
to an outgoing combined signal to be transmitted from the combined signal terminal
(5, 15) and for splitting an incoming combined signal received on the combined sig-
nal terminal (5, 15) to an incoming telephony subsignal and an incoming Ethernet
subsignal to be transmitted from the telephony subsignal terminal (9, 19) and the

Ethernet subsignal terminal (11, 21), respectively.

2. A signalling device according to claim 1, wherein said filter means (7, 8, 17, 18)

comprises at least one passive filter (8, 7, 18, 17).

3. A signalling device according to claim 1 or 2, wherein said means comprises a
high-pass filter (8, 18) arranged to receive the incoming combined signal and trans-

mit the incoming Ethernet subsignal to the Ethernet subsignal terminal.

4. A signalling device according to claim 1, 2 or 3, wherein said means comprises a
low-pass filter (7, 17) arranged to receive the incoming combined signal and trans-

mit the incoming telephony subsignal to the telephony subsignal terminal.
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5. A signalling device (3, 13; 103, 113) according to any one of the preceding

claims, further comprising a balun on the Ethernet subsignal terminal (11, 21).

6. A signalling device (3, 13; 103, 113) according to any one of the preceding

claims, further comprising a balun on the telephony subsignal terminal.

7. A method in a communications network, of combining an Ethernet signal and a
telephony signal, comprising the following steps:

receiving an outgoing telephony subsignal,

receiving an outgoing Ethernet subsignal,

combining the received outgoing telephony subsignal and the received outgoing

Ethernet subsignal to a combined outgoing signal using at least one filter and trans-

mitting the combined outgoing signal,

receiving a combined incoming signal comprising a telephony subsignal and an

Ethernet subsignal,

splitting the received combined incoming signal into an incoming telephony subsig-

nal and an incoming Ethernet subsignal using at least one filter, and

transmitting the incoming telephony subsignal to a subscriber via a first subsignal

terminal and transmitting the incoming Ethernet subsignal to a subscriber via a sec-

ond subsignal terminal.
8. A method according to claim 7, wherein said at least one filter is a passive filter.

9. A method according to claim 7 or 8, further comprising the step of balancing the
outgoing telephony subsignal by means of a balun before combining the subsig-

nals.

10. A method according to claim 7, 8 or 9, further comprising the step of balancing
the incoming telephony subsignal by means of a balun after the splitting of the

combined incoming signal.
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11. A method according to any one of the claims 7-10, further comprising the step of
balancing the outgoing Ethernet subsignal by means of a balun before combining

the subsignals.

12. A method according to any one of the claims 7-11, further comprising the step
of balancing the incoming Ethernet subsignal by means of a balun after the splitting

of the combined incoming signal.

13. A method of distributing data using a CATV network characterized by
- combining a baseband data signal and the CATV signal using filters.
- separating the baseband data signal and the CATYV signal using essentially the

same type of filters.
14. A method according to claim 13, wherein the filters are passive filters.

15. A method according to claim 11 or 13, characterized in that the baseband data

signal is a signal according to the Ethernet protocol.

16. A method for the distribution of data to and/or from at least one computer,
characterized by the steps of:
in the direction towards the computer:

combining a baseband data signal with a CATV signal to a combined signal;

- transmitting the combined signal to at least a first flat using a CATV cable;

- splitting the combined signal into a baseband data signal and a TV signal;

- distribution the data signal to the computer and the TV signal to a television set in
said at least first flat; and,

in the direction from the computer

- transmitting data from the computer along the same path as the combined signal

but in the opposite direction.
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17. A method according to claim 16 wherein the data signal and the CATV signal
are combined again after distribution to said computer and television set, for distri-
bution to at least one subsequent flat connected in a cascade configuration with said

at least first flat.

18. A method according to claim 16 or 17, wherein all data is transmitted to all flats
and the selection of data intended for a particular computer is carried out in the

computer.

19. A method according to claim 16 or 17, wherein the data is switched before the
combination of the signals so that only the data intended for the computer or com-

puters connected in the same cascade is transmitted to each computer.

20. A method according to claim 16, 17, 18 or 19, wherein the incoming data signal
is a baseband data signal combined with the CATV signal by means of filters and
incoming on the CATV cable.

21. A method according to any one of the claims 16-20, wherein the incoming data
signal shares an incoming cable with the TV signal, and the data signal and the TV

signal are demodulated in a CATV modem before the combination of the signals.

22. A method according to any one of the claims 16-21, in which at least the data

signalling is bi-directional.

23. A method according to any one of the claims 16-22, in which the baseband data

signal is combined from an Ethernet subsignal and a telephony subsignal.

24. An apparatus for the combination and/or splitting of CATV signals and data sig-

nals characterized in that it comprises a first terminal (251) adapted to receive a
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CATYV signal, a second input/output terminal (253) adapted to receive and transmit
a data signal and a third input/output terminal (255) adapted to receive and transmit
a combined CATV and data signal, a high-pass filter (257) on the first input/output
terminal (251), a low-pass filter (259) on the second input/output terminal (253) and
a combining unit (261) connected to the high-pass filter (257), the low-pass filter
(259) and the third inpuf/ output terminal (255).

25. An apparatus according to claim 24, further comprising an impedance convert-

ing unit connected between the second input/output terminal and the low-pass filter.

26. An apparatus according to claim 24, further comprising a balun (263) connected

between the second input/output terminal and the low-pass filter.

27. An apparatus according to any one of the claims 24-26, wherein the cut-off fre-
quencies of the filters (257, 259) are substantially between 30 and 40 MHz.

28. An apparatus according to any one of the claims 24-27, wherein the impedance
on the first input/output terminal (251) is substantially 75Q and the impedance on

the second input/output terminal (253) is substantially 50Q.

29. An apparatus according to any one of the claims 24-28, adapted for bi-

directional traffic.

30. An apparatus according to any one of the claims 24-29, further comprising filter
means for combining a received baseband data subsignal and a received telephony
subsignal to achieve the received baseband data signal. and for splitting the trans-

mitted baseband data signal to a baseband data subsignal and a telephony subsignal.

31. An apparatus for receiving CATV signals and data signals characterized in that

it comprises
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- means (101; 201; 231; 401) for receiving an incoming CATV signal;

- means (108; 408) for receiving an incoming baseband data signal;

- means (109; 209; 234; 409) for combining the incoming baseband data signal and
the incoming CATV signal to a combined signal;

- means for transmitting said combined signal to at least one subscriber;

- means (111;211; 235; 411) for splitting the combined signal into a data signal
and a CATV signal;

- means for receiving an outgoing baseband data signal from at least one computer

and transmitting said outgoing baseband data signal.

32. An apparatus according to claim 31 wherein said means (109; 209; 234; 409) for
combining the incoming data signal and the incoming CATV signal to a combined
signal, and the means (111; 211; 235; 411) for splitting the combined signal into a
data signal and a CATYV signal is a combining/splitting device according to any one

of the claims 24-30.
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