(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

e,

)

2
&

(19) World Intellectual Property Organization (3
International Bureau

(43) International Publication Date
9 November 2006 (09.11.2006)

) I O A O

(10) International Publication Number

WO 2006/118917 A1l

(51) International Patent Classification:
HO04H 1/00 (2006.01)

(21) International Application Number:
PCT/US2006/015891

(22) International Filing Date: 26 April 2006 (26.04.2006)

(25) Filing Language: English

(26) Publication Language: English
(30) Priority Data:
60/676,750 2 May 2005 (02.05.2005) US
(71) Applicant (for all designated States except US): THOM-
SON LICENSING [FR/FR]; 46, Quai A. Le Gallo,

F-92100 Boulogne Billancourt (FR).

(72) Inventor; and

(75) Inventor/Applicant (for US only): PUGEL, Michael,
Anthony [US/US]; 20925 Creek Road, Noblesville,
Indiana 46060 (US).

(74) Agents: LAKS, Joseph, J. et al.; c/o Thomson Licensing
Inc., 2 Independence Way, Suite 200, Princeton, New Jer-
sey 08540 (US).

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KN, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV,
LY, MA, MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI,
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG,
SK, SL, SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US,
UZ,VC, VN, YU, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM,
ZW), Burasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM),
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HU, IE, IS, IT, LT, LU, LV, MC, NL, PL, PT,
RO, SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA,
GN, GQ, GW, ML, MR, NE, SN, TD, TG).

Published:

with international search report

before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments

For two-letter codes and other abbreviations, refer to the "Guid-
ance Notes on Codes and Abbreviations" appearing at the begin-
ning of each regular issue of the PCT Gazette.

(54) Title: APPARATUS AND METHOD FOR DISTRIBUTING AN INPUT SIGNAL TO MULTIPLE TUNERS

200
.................................. S USUUSUUONR
20 21 22 7 2
ANOTHER
INPUT +  BLOCK
OR
26K>( 27 2 TUNER(S)
/J

17 A1 | 0 00O

= o]
Y

WO 2006/1

(57) Abstract: An apparatus (200/300) is capable of distributing an input signal to multiple tuners within a dwelling unit using
an architecture that is advantageous in terms of layout and expandability. According to an exemplary embodiment, the apparatus
(200/300) includes an amplifier (20/30) operative to receive an input signal having a plurality of channels, and to amplify the input
signal to generate an amplified signal. A plurality of serially connected couplers (21-24/31-32) is operative to couple the amplified
signal to a plurality of tuners (25-28/34-35)
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APPARATUS AND METHOD FOR DISTRIBUTING AN INPUT SIGNAL TO
MULTIPLE TUNERS

CROSS REFERENCE TO RELATED APPLICATION
This application claims priority to and all benefits accruing from a

- provisional application filed in the United States Patent and Trademark Office

on May 2, 2005, and there assigned serial number 60/676,750.

BACKGROUND OF THE INVENTION
Field of the Invention '

The present invention generally relates to signal distribution within a
dwelling unit, and more particularly, to an apparatus and method capable of
distributing an input eignal to multiple tuners within a dwelling unit using an
architecture that is advantageous in terms of layout and expandability.

Background Information

In a broadcast system constructed to service a multiple dwelling unit
(MDU), there is an advantage to tuning all the necessary signals in one
location and then allowing the distribution to each tenant to occur through
some other network (e.g., lower frequency cable, Ethernet, DSL, etc.). In
order to accomplish this, a receiver with multiple tuners can be employed. In
a satellite broadcast system, for example, each tuner may be capable of
selecting a particular transponder.

FIG. 1 is a diagram of a conventional apparatus 100 that may be used
to distribute an input signal within a dwelling unit such as an MDU. Apparatus
100 of FIG. 1 includes an amplifier 10 and signal splitters 11 to 13 and
employs a conventional “tree” architecture that can be used to create four
outputs, each providing an input signal to a different one of four tuners (not
shown). If each of the four tuners utilizes its loop through to drive a second
tuner, apparatus 100 can be expanded to support eight tuners. However, this
loop through arrangement cannot be repeated due to performance limitations.
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In order to create a condition of network transparency, some requirements are
placed on the combination of amplifier 10 and splitters 11 to 13 of FIG. 1. For
example, assuming that splitters 11 to 13 each provide an equal signal split
with up to 5 dB loss, the gain of amplifier 10 will need to be about 6 dB (with
4-5 dB noise factor) in order for the tuner noise factor of around 10 dB to
equal the system noise factor of apparatus 100. Linearity issues also need to
be addressed when selecting ampilifier 10.

While apparatus 100 of FIG. 1 may operate satisfactorily, its high level
of symmetry places restriction on subcomponent placement in a printed circuit
board layout. Additionally, in order to service more tuners, its architecture
would have to be “rebuilt;’ from the top down (i.e., add another splitter to input,
re-juggle the gain, etc.), which is completely impractical and virtually
impossible after its initial fabrication and construction. Accordingly, there is a
need for an apparatus and method capable of distributing an input signal,

such as a signal received via satellite, to multiple tuners within a dwelling unit

which avoids the foregoing problems, and thereby provides advantages over
the conventional multiple splitter approach of FIG. 1 in terms of layout and
expandability. The present invention addresses these and/or other issues.

SUMMARY OF THE INVENTION

In accordance with an aspect of the present invention, an apparatus is

 disclosed. According to an exemplary embodiment, the apparatus comprises

an amplifier operative to receive an input signal having a plurality of channels,
and to amplify the input signal to generate an amplified signal. A plurality of
serially connected couplers is also provided. Each coupler is operative to
couple the amplified signal to a different one of a plurality of tuners.

In accordance with another aspect of the present invention, a method
for distributing an input signal is disclosed. According to an exemplary"
embodiment, the method comprises receiving the input signal having a
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plurality of channels, amplifying the input signal to generate an amplified
signal, providing the amplified signal to a plurality of serially connected
couplers, and wherein each of the couplers couples the amplified signal to a
different one of a plurality of tuners.

In accordance with another aspect of the present invention, a television
signal receiver is disclosed. According to an exemplary embodiment, the
television signal receiver comprises amplifying means for receiving an input
signal having a plurality of channels and amplifying the input signal to
generate an amplified signal. A plurality of serially connected coupling means
each couple the amplified signal to a different one of a plurality of tuning
means.

BRIEF DESCRIPTION OF THE DRAWINGS

The above-mentioned and other features and advantages of this
invention, and the ménner of attaining them, will become more apparent and
the invention will be better understood by reference to the following
description of embodiments of the invention taken in conjunction with the
accompanying drawings, wherein: |

FIG. 1 is a diagram of a conventional apparatus for distributing an input
signal within a dwelling unit;

FIG. 2 is a diagram of an apparatus for distributing an input signal
within a dwelling unit according to an exemplary embodiment of the present
invention;

FIG. 3 is a diagram of an apparatus for distributing an input signal
within a dwelling unit according to another exemplary émbodiment of the
present invéntion; and

FIG. 4 is a flowchart illustrating steps for distributing an input signal
withih a dwelling unit according to an exemplary embodiment of the present

invention.
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The exemplifications set out herein illustrate preferred embodiments of
the invention, and such exemplifications are not to be construed as limiting
the scope of the invention in any manner.

DESCRIPTION OF THE PREFERRED EMBODIMENTS -

Referring now to the drawings, and more paﬁicularly to FIG. 2, a
diagram of an apparatus 200 for distributing an input signal within a dwelling
unit according to an exemplary embodiment of the present invention is shown.
As shown .in FIG. 2, apparatus 200 comprises amplifying means such as
amplifier 20, signal coupling means such as signal couplers 21 to 24, and
tuning means such as tuner(s) 25 to 28. The foregoing elements of FIG. 2
may be included on one or more integrated circuits (ICs). For clarity of
description, certain conventional elemenis associated with apparatus 200
such as certain control signals, power signals and/or other elements may not
be shown in FIG. 2. According to an exemplary embodiment, apparatus 200
is embodied as a television signal receiver, and may be used in an MDU such
as an apartment building, office building, or other MDU.

Amplifier 20 is operative to receive and amplify an input signal having
audio and/or video content to thereby generate an amplified signal. According
to an exemplary embodiment, the input signal includes a plurality of audio
and/or video channels in analog and/or digital modulation formats and is
received by amplifier 20 via a signal source such as a satellite, cable or other
signal source. When received via satellite, the input signal may for example -
occupy a frequency band from approximately 950 to 2150 MHz.

Signal couplers 21 to 24 are operative to couple the amplified signal
provided from amplifier 20 to tuner(s) 25 to 28, respectively. According to an
exemplary embodiment, signal couplers 21 to 24 may be embodied as
directional taps that are serially connected to one another as shown in FIG. 2.

Apparatus 200 of FIG. 2 replaces the three signal splitters of FIG. 1 with four
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signal couplers 21 to 24 with, for example, 10 dB coupling (assuming 1 dB
through line loss) and allows a serial connection thereof. For purposes of
example and explanation, apparatus 200 of FIG..2 is shown with four
individual signal couplers, namely signal couplers 21 to 24. However, the
actual number of signal couplers included in apparatus 200 in practice may be
different as a matter of design choice. Accordingly, the coupling can be"
customized in terms of loss and location.

Also in practice, amplifier 20 must have enough gain in order to
overcome the through line loss plus the last signal coupling. This amounts to
around 14 dB or so in the exemplary embodiment shown in FIG. 2. Linearity
issues also need to be addressed when selecting amplifier 20. Additionally,
the end of the connection line (i.e., the output of signal coupler 24 in FIG. 2)
can be cascaded into a second block having the same or similar architecture
of apparatus 200, or can be extended to serve one or more additional tuners.
Note that cascading amplifiers forces some additional performance
constraints. |

Tuner(s) 25 to 28 are each operative to perform a signal tuning
function. As indicated in FIG. 2, each tuner block 25 to 28 includes one or
more tuning devices. According to an exemplary embodiment, tuner(s) 25 to
28 each generate one or more tuned signals which may then be provided for
further processing (e.g., demodulation, transport processing; decoding, etc.)
and output. In general, the architecture of apparatus 200 provides flexibility in
signal routing and potential ease of expansion (i.e., adding more tuners). In
other words, the serial connection of signal couplers 21 to 24 provides
significant Aadvantages over the conventional multiple splitter approach

represented in FIG. 1 in terms of layout convenience and expandability.

Referring to FIG. 3, a diagram of an apparatus 300 for distributing an
input signal within a dwelling unit according to another exemplary embodiment
of the present invention is shown. As shown in FIG. 3, apparatus 300
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comprises amplifying means such as amplifier 30, signal coupling means
such as signal couplers 31 and 32, signal splitting means such as signal
splitter 33, and tuning means such as tuner(s) 34 to 37. The foregoing
elements of FIG. 3 may be included on one or more ICs. For clarity of
description, certain conventional elements associated with apparatus 300
such as certain control signals, power signals and/or other elements may not
be shown in FIG. 3. According to an exemplary embo‘diment,Aapparatus 300
is embodied as a television signal receiver, and may be used in an MDU such
as an apartment building, office building, or other MDU.

Amplifier 30 is operative to receive and amplify an input signal having
audio and/or video content to thereby generate an amplified signal. According
to an exemplary embodiment, the input signal includes a plurality of audio
and/or video channels in analog and/or digital modulation formats and is
received by amplifier 30 via a signal source such as a satellite, cable or other
signal source. When received via satellite, the input signal may for example
occupy a frequency band from approximately 950 to 2150 MHz. The
performance of amplifier 30 may for example be similar to that of amplifier 20
of FIG. 2.

Signal couplers 31 and 32 are operative to couple the amplified signal
provided from amplifier 30 to tuner(s) 34 and 35, respectively. According to
an exemplary embodiment, signal couplers 31 and 32 may be embodied as
directional taps that are serially connected to one another as shown in FIG. 3.
Apparatus 300 of FIG. 3 replaces the three signal splitters of FIG. 1 with two
signal couplers 31 and 32 and a single signal splitter 33. For purposes of
example and explanation, apparatus 300 of FIG. 3 is shown with two
individual signal couplers, namely signal couplers 31 and 32. However, the

actual number of signal couplers included.in apparatus 300 in practice may be

_different as a matter of design choice. Accordingly, the coupling can be

customized in terms of loss and location.
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Signal splitter 33 is operative to equally split the amplified -signal
provided from signal coupler 32 to thereby generate split signals that each
correspond to the amplified signal. According to an exemplary embodiment,
signal splitter 33 provides the split signals to tuner(s) 36 and 37, as indicated
in FIG. 3. As referred to herein, a “signal splitter” is deemed to represent a
distinctly different element than a “signal coupler.”

Tuner(s) 34 to 37 are each operative to perform a signal tuning
function. As indicated in FIG. 3, each tuner block 34 to 37 includes one or
more tuning devices. According to an exemplary embodiment, tuner(s) 34 to
37 each generate one or more tuned signals which may then bé provided for
further processing (e.g., demodulation, transport processing, decoding, etc.)
and output. Like apparatus 200 of FIG. 2, the architecture of apparatus 300 of
FIG. 3 provides flexibility in signal routing and potential ease of expansion
(i.e., adding more tuners). It is noted that the output of signal coupler 24 of
FIG. 2 can be coupled to amplifier 30 of FIG. 3 as a means for architecture
expansion.

Referring now to FIG. 4, a flowchart 400 illustrating steps for
distributing an input signal within a dwelling unit according to an exemplary
embodiment of the present invention is shown. For purposes of example and
explanation, the steps of FIG. 4 will be described with reference to
apparatuses 200 and 300 of FIGS. 2 and 3 described above. The steps of
FIG. 4 are exemplary only, and are not intended to limit the present invention
in any manner.

At step 41, apparatus 200 or 300 receives an input signal. According
to an exemplary embodiment, the input signal includes a plurality of audio
and/or video channels and is received by amplifier 20 or 30 via a signal

source such as a satellite, cable or other signal source. When received via
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satellite, the input signal may for example occupy a frequency band from
approximately 950 to 2150 MHz.

At step 42, amplifier 20 or 30 amplifies the input signal to thereby
generate an amplified signal corresponding to the input signal. Accordingly,
the amplified signal includes all of the same audio and/or video content as the
input signal. At step 43, the amplified signal generated by amplifier 20 or 30
is provided to signal couplers 21 to 24 or signal couplers 31 to 32,
respectively. At step 44, signal couplers 21 to 24 or signal couplers 31 to 32
couple the amplified signal to tuner(s) 25 to 28 or tuner(s) 34 to 35,
respectively. In the embodiment of FIG. 2, signal coupler 24 may also provide
the amplified signal to another block having the same or similar architecture of

apparatus 200 or apparatus 300, or to one or more additional tuners.

At step 45, signal splitter 33 splits the amplified signal to thereby
generate a split signal. This step is optional as it applies to apparatus 300 of
FIG. 3, and not apparatus 200 of FIG. 2. Then, at step 46, the split signal is
provided to tuner(s) 36 to 37. Again, this step is optional as it applies to
apparatus 300 of FIG. 3, and not apparatus 200 of FIG. 2.

As described herein, the present invention provides an apparatus and
method capable of distributing an input signal to multiple tuners within a
dwelling unit using an architecture that is advantageous in terms of layout and
expandability. The present invention may be applicable to various
apparatuses, either with or without an integrated display device. Accordingly,
the phrase “television signal receiver” as used herein may refer to systems or
apparatuses including, but not limited to, television sets or computers that
include an infegrated display device, and systems or apparatuses such as
set-top boxes, computers or other apparatuses that may not include an
integrated display device.
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While this invention has been described as having a preferred design,
the present invention can be further modified within the spirit and scope of this
disclosure. This application is therefore intended to cover any variations,
uses, or adaptations of the invention using its general principles. Further, this
application is intended to cover such departures from the present disclosure
as come within known or customary practice in the art to which this invention
pertains and which fall within the limits of the appended claims.
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CLAIMS

1. An apparatus (200/300), comprising:

an amplifier (20/30) operative to receive an input signal having a plurality of
channels, and to amplify said input signal to generate an amplified sighal; and

a plurality of serially connected couplers (21-24/31-32) each operative to
couple said amplified signal to a different one of a first plurality of tuners (25-28/34-
35).

2. The apparatus (200/306) of claim 1, further comprising a splitter (33).
operative to split an output signal from a last one of said couplers (32) to provide
said amplified signal to a second plurality of tuners (36-37).

3. The apparatus (200/300) of claim 1, wherein said input signal is
received via satellite. -

4. The apparatus (200/300) of claim 1, wherein said input signal occupies
a frequency band from 950 to 2150 MHz.

5. The apparatus (200/300) of claim 1, wherein said first plurality of
tuners (25-28/34-35) tune at least one of audio and video signals that are distributed
within a multiple dwelling unit.

6. The apparatus (200/300) of claim 1, wherein said couplers (21-24/31-
32) each cduple said amplified signal to at least two tuners (25-28/34-35).



WO 2006/118917 PCT/US2006/015891

11

7. A method (400) for distributing an input signal, comprising steps of:

receiving said input signal having a plurality of channels (41);

amplifying said input signal to generate an amplified signal (42);

providing said amplified signal to a plurality of serially connected couplers
(43); and

wherein each said coupler couples said amplified signal to a different one of a
first plurality of tuners (44).

8. The method (400) of claim 7, further comprising a step of splitting an
output signal from a last one of said couplers to provide said amplified signal to a
second plurality of tuners (45, 46).

9. The method (400) of claim 7, wherein said input signal is received via
satellite.

10. The method (400) of claim 7, wherein said input signal occupies a
frequency band from 950 to 2150 MHz.

11.  The method (400) of claim 7, wherein said first plurality of tuners tune
at least one of audio and video signals that are distributed within a multiple dwelling
unit.

12, The method (400) of claim 7, wherein said couplers each couples said
amplified signal to at least two tuners.
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13. A television signal receiver (200/300), comprising:
amplifying means (20/30) for receiving an input signal having a plurality of
~ channels, and amplifying said input signal to generate an amplified signal; and

-a -plurality -of -serially .connected coupling means (21-24/31-32) each for
coupling said amplified signal to a different one of a first plurality of tuning means
(25-28/34-35). -

14.  The television signal receiver (200/300) of claim 13, further comprising
signal splitting means (33) for splitting an output signal from a last one of said
couplers (32) to provide said amplified signal to a second plurality of tuning means
(36-37).

15.  The television signal receiver (200/300) of claim 13, wherein said input
signal is received via satellite. o

16.  The television signal receiver (200/300) of claim 13, wherein said input

signal occupies a frequency band from 950 to 2150 MHz.

17.  The television signal receiver (200/300) of claim 13, wherein said first
plurality of tuning means (25-28/34-35) tune at least one of audio and video signals
that are distributed within a multiple dwelling unit.

18. The television signal receiver (200/300) of claim 13, wherein said
coupling means (21-24/31-32) each couple said amplified signal to at least two
tuning means (25-28/34-35).
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