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DESCRIPTION The present industrial invention refers to a distribution
system of a plurality of television signals, and/or audio signals, in
particular pertaining to different standards, in a condominium and/or
community environment. By condominium is meant a block of flats, and by
community a block of one or several buildings. 5 Development of digital
technology, in particular of signal compression techniques, has led to the
introduction of digital television by terrestrial, cable and satellite
transmission. Digital television offers the advantage of a wider programs
availability (for instance, 4 to 6 digital programs can in fact be
allocated in the frequency band occupied by an analog channel), and
implementation of the new so-called interactive 10 services, such as video
on demand, called VOD (Video on Demand) or NVOD (Near Video on Demand).
Obviously, different equipments from those used for analog signals are
required to receive such new digital signals, which may lead to conflicting
interests, for instance among the residents in a condominium or community.
15 Many users, in fact, wish to have access to the new programs and
services available, while other users - either due to their lack of
interest towards novelties or for financial reasons - make recourse to
condominium management rules, which impose the majority's approval to
implement such novelties, also considering that a high uncertainty still
exists about their real cost/benefits ratio. Further inconveniences are 20
introduced by the fact that said interactive services also require for the
distribution system to be capable not only of receiving signals from the
provider, the so-called downstream signals, but also capable of
transmitting signals to the provider, the socalled upstream-signals.
Moreover, in_ most cases, both the programs and interactive services are
supplied 25 against payment, through a conditioned access system managed by
the broadcaster ... _ _   IIIIIIIIIIIIIIiIIi *1~166* *G00002*   14.LUG.2000
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smart cards, in order to decode the proglrusxs garchasad under exclusivity.
Now) installation complexity for the systems already known will obviously
increase to a considerable extent due to all those further functions
required for the distribution system. 5 From document US-A-5 5~4 964 is
known a system for the distribution of multiple received signets having
different formats using a single preexisting networlE. The system there ~
disclosed provides far $ preflrninary conversion of a11 received signals is
a bus signaE having a 'certain bandwidth (IGHz). Said bus signal runs on a
bus constituting the distribution network, Haeb received sign cal is
converted in a predeterrnined, frequency position place on the span of said
bandwidth. A control computer interfaced to the bus, also adds addresses
and cornnyands in predetermined frequency position to the hus signals,
according to the uso~r needs. From document BP-A-0 4S7 673) is known a
central system of audio-video reproducing apparatuses in e, community. Said
system is so conceived tliat the audiovideo ~infonnation coming out from
each electronic apparatus is frequcacy multiplexed in a specific channel on
a common bus 15 signal, Further, a channel content informadou is provided,
indicating the audio video Information allocated to the respective channels
and an information indieat;.ng the room (the socket) ush~g the electronic
apparatus and its related chalulel. The reason for giving such infolmations
is to let the other users latow tire chancels and appat'atu9os ttlat are in
use) in order to avoid the selection of said used clzsnnels and the
disturbance of the system. 2o The present invention has the airn of
providing a disi~ribution system which) by solving the above cli~,wbacks,
allows for the distribution of a plurality of services in a condominium
andlar cou'amunity environment, indepcndcntly from the type of standards of
the signals received and the time when such sigltals became available;
whicp allows gradual implementation of the system based on the free
decision of each individual user) obviously without, affecting the service
already supplied by t:'~e system. 



A further aim of the present invention is to provide a distribution system
of digital signals in a condominium alidlor comlnun3ty environment, which
allows each user to use said digital signals in $ bi-directional 4vay,
without affecting the service already supplied by the system. !~ further
aim of the pxesent invention is to provide a fast installation of the
s~.'stezn associated H~ith 3o the use of a smart card, while protecting the
broadcaster's interests and the etser's privacy. In order to achieve such
aims) it is tile object of the present invention a distribution system in a
eondotniniurs indict covnmunity envilbtunent uicorporating the features of
the annexed claims) which farm an integral pa~~t of the present
description. Further objects and adve,tztagcs of the prGSent iuYention will
become apparent from the following 35 detailed description and atn~exed
drawings, which are supplied by way of non limiting example, wherein: -
Fig. 1 shows the subdivision of the tiequeuc.'y' band used for the signal
distribution; Fig, 2 shows a Ic~ov~~It disit'ibution system of a~lurality
of signals is a _ AMENDED SHEET   ., v _ r -3 1 C ~L~. ~~~~ - Fig. 2 shows
a known distribution system of a plurality of signals in a condominium
and/or community environment; - Fig. 3 shows a distribution system of a
plurality of signals in a condominium and/or community environment
according to the invention; 5 - Fig. 4 shows a first variant embodiment of
the distribution system of a plurality of signals in a condominium and/or
community environment according of Fig. 3; - Fig. 5 shows a detail of the
first variant embodiment represented in Fig. 4; - Fig. 6 shows a second
variant embodimen~of the distribution system of a plurality of signals in a
condominium and/or community environment represented in Fig. 10 3; - Fig. 7
shows a possible frequency subdivision of the signals used for the second
variant embodiment represented in Fig. 6; - Fig. 8 shows a third variant
embodiment of the distribution system of a plurality of signals in a
condominium and/or community environment represented in Fig. 15 3. Figure 1
A shows schematically the frequencies spectrum used for signals
distribution; specifically, the band up to 40 MHz is engaged by the CATV
return channels (CAble TV) for communications exchange between the user and
the service _ ~ __ supplier; 47-68 MHz and l74-230 MHz bands contain the
television channels 20 pertaining to the 1 st VHF band and 3rd VHF band,
respectively; UHF television channels are .allocated in the 470-862 MHz
band. Both the 110-174 MHz and 230 445 MHz bands are partially used for the
distribution of CATV channels and 



converted satellite channels. The 230-445 MHz band is also known as
extended S band. VHF bands are subdivided into 7 MHz wide channels, whereas
CATV and 25 UHF channels are 8 MHz wide, as shown schematically in Fig. 1
C. Figure 1 B shows schematically a-particular use of the spectnim in the
range of 41-46.5 MHz, which will be descried in the following. Figure 2
shows a known system for the reception and the distribution of signals. -~
_   -4 1 ~ J~~ c`~2 Number 1 indicates a set of aerials for receiving VHF
and UHF signals amplified by means of channel amplifiers, represented by
block 2, and subsequently sent to a mixer 3 and then distributed. Number 4
indicates an aerial to receive satellite signals, which are notoriously
transmitted in the band around 12 GHz in 27 MHz wide 5 channels, with an FM
modulated carrier. Block 5 represents a so-called LNB (Low Noise Block) of
the universal type, which amplifies and convert in the first intermediate
0.950 - 2.050 GHz frequency both the analog signals in 27 MHz channels and
the digital signals in 36 MHz channels. Block 6 reveals the FM signals,
which are thus AM remodulated and converted in VHF, UHF or extended S band
10 channels by block 7. The signals are then sent to the mixer 3 and then
distributed. The lines indicated with 8 represent the entries to the
various flats consisting of a coaxial cable; number 9 indicates the signal
sockets available in the flats, whereas 10 indicates a user terminal, in
the specific instance a television set receiver that can be operated by a
15 remote control 11. Figure 3 represents a distribution system of a
plurality of signals in a condominium and/or community environment
according to the present invention, where the possibility of receiving both
the analog television signals and new digital signals is _ ~ __ considered.
It has to be noticed that the blocks indicated with the same reference 20
number in Fig. 2 and Fig. 3 perform the same functions; thus, blocks 4 and
5 are used to receive both the analog and digital signals from satellite.
In Fig. 3, blocks 6 and 7 shown of Fig. 2, specifically related to analog
signals, are omitted for clarity's sake. In the diagram shown in Fig. 3
three different types of received digital television 25 signals are
indicated; however the following description applies for any digital
signals, such as the DAB signal (Digital Audio Broadcasting) for digital
radio broadcasting, or a data carrying signal, or a video signal in
general. By the set of aerials 19 the terrestrial digital television
signals are received, which according to 



-5 1 ~ J~p c~~~2 DVB Specifications (Digital Video Broadcasting) have COFDM
modulation (Coded Orthogonal Frequency Division Multiplexing) and are
transmitted through the same channel system for VHF and UHF analog signals.
The block 14 receives, through a coaxial cable 14', the digital CATV
signal, being 5 QAM modulated (Quadrature Amplitude Modulation) in 8 MHz
channels, whereas as mentioned above the aerial 4 receives digital signals
from satellite, being QPSK modulated ~ (Quadrature Phase Shift Keying). It
will be appreciated that the above digital, terrestrial, satellite and
cable signals are modulated in different modes (COFDM, QPSK, QAM,
respectively), so that three different types of demodulators 10 are
required for their use. Typically, transmission of either QAM or QPSK
modulated digital signals is performed under SCPC procedures (Single
Channel Per Carrier), whereas transmission of digital television signals as
provided by the DVB standard (Digital Video Broadcasting) occurs under MCPC
procedure (Multi Channel Per Carrier). 15 At the entry of every flat or
building an S band-stop filter, being represented by blocks 15, is
connected in series with the distribution cable, i.e. a filter blocking the
passage of signals comprised within a predetermined band, thus hindering
their reception inside the flat or building. Therefore, this band is a
reserved band within __ the distribution in a condominium and/or community
environment, being inhibited to 20 a11 users who do not wish to receive new
signals. Obviously, in order to ensure the pre-existing service, all analog
signals have to be distributed in channels not _ comprised in the above
reserved band, and this can be easily obtained using the known frequency
conversion technique. It is clear that the above reserved band may consist
of several parts and in this case the filter 15 inhibits the flow of
signals in 25 several bands, for example in the extended S band and the
1l0-174 MHz band. In order to avoid possible interferences, it is
appropriate to have the band-stop filter also inserted at the output of
block 2. The so modified system represents the basic structure for
subsequent implementations.   -6 1 G J~;! y~~ Should one or more users in
fact decide at a certain time to have access to new digital signals, for
each user the following devices would have to be installed, which will be
added without modifying the existing system: 



1. A transponder preselection circuit, indicated by block 12 in Fig. 3, for
selecting 5 one of the four bands exiting the LNB (high band, low band,
horizontal polarization and vertical polarization). As known, the
transponder is a frequency amplifier and converter device, irradiating
signals from the satellite. 2. A QPSK/QAM transmodulator, indicated by
block 13, which selects the digital signal from satellite, demodulates it,
remodulates it in QAM and converts it into a 10 predetermined channel for
the sole use of a single user among those who have accepted the system
implementation (practically, a personal channel being comprised in the
above reserved band); this channel has preferably an 8 MHz band width. The
signal is then sent to the mixer 3. Substantially, the reserved band is
subdivided into a plurality of channels being available to the users 1 S
wishing to receive new signals. 3. A COFDM/QAM transmodulator, indicated by
block 20, which selects a terrestrial digital television signal,
demodulates it, remodulates it in QAM, converts it into the above reserved
channel and sends it to the mixer 3. _ ~ __ 4. A block 14, which selects
the CATV digital signal, converts it into the above 20 personal channel and
sends it to the mixer 3. 5. A selective channel-pass filter, indicated by
block 16 which, arranged in parallel to the band-stop filter, allows the
user to receive his own personal channel. The symbol + indicates a signals
adder. 6. A QAM demodulator, which may be contained in an appropriate
module, or 25 belong to the IRD receiver-decoder 18 (Integrated Receiver
Decoder), as indicated in Fig. 3. _ 7. A user terminal, indicated by block
17, which represents the interface between the distribution , system and
the user. Through said terminal the user is able, by -.. _   i _7_ v 1~ fl.
~~ ~ iJv~ << w operating on modules 12, 13, I4 and 20, to select the sowce
and the desired channel to be sent to the personal channel, and adjust
various parameters, such as satellite type, signal polarization, QAM signal
level, sending appropriate controls through a return-channel, as described
in the following. 



5 If, for instance, the reception of a determined digital channel ftom
satellite is desired, ~ the user will operate on the preselector 12 to
choose the band and will enable the output of block 13 towards the mixer 3,
whereas the outputs of blocks 14 and 20 towards the mixer 3 are locked:^
The user terminal 17 can either be an independent block or, as in Fig. 3,
I4 communicate with the IRD receiver indicated by block 18, which QAM
demodulates the digital signal, decodes it and sends it to the television
set not shown in the figwe. In this instance, the user terminal and the IRD
receiver may be controlled through the same remote control 11. 8. A
return-channel module, which may be contained in the user terminal 17 as 15
shown in Fig. 3 and allows the user to control blocks 12, 13, 14 and 20. In
case of law bit rates, i.e. 9.6 Kbit/s and multiples up to 48 Kbit/s,
either FSK (Frequency Shift Keying) or PSK {Phase Shift Keying) modulation
may be used, which are allocated to a 128 KHz wide channel, so as to have
the same minimum band _ ~ __ width as provided by the DVB-RC standard on
the return-channel. Should higher 20 bit rates be requested, then 18 KHz
multiple band widths can be used as provided in said standard, ranging from
a minimum of Z56 Kbit/s bit rate with a 128 KHz band up to 3.088 Mbitls
with a 1.544 MHz band using QPSK modulation, and up to 12.8 Mbit/s with a
3.2 Mhz band using QAM modulation 16. Information sent on the return
channel may eventually go further than the respective 25 transrnodulator
and be sent outside the building in many ways (telephone line, by
satellite, etc.). Control instructions for the transmodulator may use
packets as provided in the DVB-RC standard. The return channel may be
allocated to the frequency band directly below the television channels
band, for example within - _   _g_ ~ L .~i~t I~s~~ the range 41-46.5 MHz
according to the European B standard, as shown in Fig. 1B. Said return
channel can be a bi-directional channel, i.e. a transmodulator, upon
receiving a control from the user terminal 17, can reply by giving the user
terminal 17 confirmation of the performed operation, or supplying other
data as 5 requested. In any event, it is also possible that the
transmodulator storks a communication on the return channel, for instance
when the installer is in the loft 



and wants to change some parameters of the IRD receiver 18. Bi-directional
communication is performed under ~TDMA procedure (Time Division
Multiplexing Access). Obviously, each user shall have his own personal
return 1 Q channel. Advantageously, this signal can be sent through the
common distribution coaxial cable of the system. By the system described
above, a single user may, along with analog signals, also have in his flat
a digital signal of his own choice containing 4 to 6 programs, each one
being receivable from an IRD in an independent mode. In order to have 1 S
simultaneous availability of two digital channels, another personal channel
with its associated transmodulators and channel-pass filter need to be
installed; of course, availability of at least two IRDs is also required.
The condominium andlor community distribution system of a plurality of
signals ~_. described above offers a high flexibility and can freely accept
subsequent gradual 20 implementations, without causing any conflicts with
the rules governing the condominium or community. The distribution system
of a plurality of signals in a condominium andlor community environment
according to the present invention offers a further advantage in that the
same system wired far analog signals can also be used for the new signals
25 distribution, i.e. without requiring a new wiring setup. Moreover, the
single user only requires one_demodulator far digital signals, as these
signals are all QAM remodulated before their distribution. In addition,
such a transmodulation drastically reduces the problems of interferences,
signals -.   -9 ~~ ^E~ 1 a J~~~ c ~,~ equalizations and intermodulation,
being usually present in the case of a multistandard distribution. The
signals distribution system shown in Fig. 3 requires installation, for each
new user wishing access to new digital signals (for example those
irradiated by satellite), 5 of a proper transmodulator 13 for each signal
pertaining to a different standard, said transmodulator 13 comprising at
least a tuner for selecting the signal, a demodulator, 



a QAM modulator and a frequency converter. In view of costs, it will be
noticed that for each user an equal number of transmodulators is required,
bound to the number of digital signals with different 10 standards to be
received. Therefore, in Fig. 4 the diagram of a variant embodiment of the
distribution system of a plurality of signals in a condominium and/or
community environment of Fig. 3 is shown, which comprises a modified
transmodulation device. In the embodiment of Fig. 4, instead of sending
each digital signal to a different 15 transmodulator 13, 14, or 20, the
digital signals are sent to a sole "universal" transmodulator, represented
by block 29; the remaining blocks shown in Fig. 4 with the same reference
number have the same function of the blocks already shown in Fig. 3. _ __
As it will be appreciated, Fig. 4 shows three different types of received
digital 20 television signals; however, the following description applies
for any digital signal, such as the DAB (Digital Audio Broadcasting) signal
for digital radio broadcasting and/or a data carrying signal and/or a video
signal in general. Once transmodulators 13, 14 and 20 of Fig. 3 are
replaced by the transmodulator 29 of Fig. 4, the remaining portion of the
distribution system of a plurality of signals in 25 a condominium and/or
community environment will operate in the same way. A way to provide the
block 29 is detailed in Fig. 5, where the block 30 represents a tuner for
selecting, in the QPSK range 950-2150 MHz, satellite digital channels QPSK
modulated and properly preselected in the block 12; the digital channel ...
-10 1 i' ,~~~ fr;;7 selected in block 30 under the user's control is then
demodulated by a QPSK demodulator represented by block 31. Block 32
represents a tuner for the selection of the QAM modulated digital channels
received by cable in the range 5-862 MHz; the digital channel tuned by the
block 32 5 under the user's control is then demodulated by a QAM
demodulator represented by block 33. Block 34 represents a tuner for the
selection, in the range 47-862 Mhz, of COFDM modulated terrestrial digital
channels; the digital channel tuned by the block 34 under the user's
control is then demodulated by a COFDM demodulator represented 10 by block
35. Block 36 represents a commutator, receiving the digital signals
demodulated in the 



demodulators 31, 33, 35; one of these three signals selected by the user
through the block 17 is present at the output of block 36. This signal is
QAM remodulated by a QAM modulator, represented by block 37, and then
converted by a converter 15 represented by block 38 into the above said
personal channel for the exclusive use of a single user, which is comprised
in a frequency band ranging from 47 to 862 MHz, preferably 230 to 445 MHz.
Each user is therefore the owner of a universal transmodulator 29,
containing a converter with a fixed frequency output channel for __ his own
personal use. The signal is then sent to the mixer 3 to be distributed as
20 previously described. It has to be appreciated that demodulation and
remodulation of the QAM signal, which are apparently superfluous
operations, are performed to recover the bit error rate eventually
introduced by the cable distribution. It should also be noticed that the
system stiltprovides for a "return channel" module, 25 which can be
contained in the interface or user terminal 17, allowing the user himself
to send a selection control signal to blocks 12, 30, 32, 34 and 36 using a
signal being preferably FSK or PSK, allocated to a channel, for example in
the range 41-46.5 MHz. Advantageously, this signal can be sent through the
common distribution -.. _   -11 n r ~f n 1 ~ J~~ ~~~2 coaxial cable of the
system. As it can be assumed from the above description with reference to
Fig. 5, through a proper grouping of several specific functions within a
single device, i.e. the transmodulator 29, it is then possible the use for
each individual user only one 5 modulator 37 and one converter 38, instead
of three modulators and three converters as described with reference to
Fig. 3. It should 'also be noticed that the above universal transmodulator
29 can be advantageously used both for a signals distn~ution system in a
condominium and/or community -environment and in the instance of a single
system. 10 The various parts of the universal transmodulator 29, i.e. the
selection means 30, 32, 34, 36, the demodulation means 31, 33, 35, the
modulation means 37 and the conversion means 3 8, can be obviously be
housed in one same container, with clear 



practical advantages, also in view of the system installation and the
reduction of its composing elements. 15 The distribution system of a
plurality of signals in a condominium and/or community environment
represented in Fig. 3 or Fig. 4 operates only on the so-called downstream
signal, i.e. the signal received by the provider or broadcaster, whereas it
does not allow the user to operate for transmitting an upstream signal to
the provider. __ Fig. 6 therefore represents the diagram of another variant
embodiment of the 20 distribution system of a plurality of television
signals in a condominium and/or community environment shown in Fig. 3. In
this figure, the blocks related to both terrestrial analog and digital
television signals are omitted; moreover, the remaining blocks of Fig. 6
indicating the same reference number have the same function of the blocks
already shown in Fig. 3. 25 Compared to Fig. 3, five new blocks indicated
with 40, 41, 42, 43 and 44, respectively are shown in Fig. 6, which will
now be described in detail. Block 40 represents a terminal, used by the
user to transmit upstream type signals US and receive downstream type
signals DS, which is directly connected to the interface   -12 17
previously described with reference to Fig. 3. Said terminal 40 performs
the following known functions: n P 9! 1 ~ J~.~L f`~, - personal computer
function, for elaborating the upstream signals US to be transmitted and the
received downstream signals DS; 5 - encoder function, for encoding the
upstream signals US to be transmitted; - QAM modulator function, for
modulating the upstream signals US to be transmitted; - SCPC type QAM tuner
function, for the reception of the downstream signals DS; - QAM demodulator
function, for demodulating the downstream signals DS; 10 - decoder
function, for decoding the received downstream signals DS. Downstream
signals DS being received and upstream signals US being transmitted by
block 40 are allocated to the above personal channel for the exclusive use
by the user, as explained in the following. The distribution system of a
plurality of digital signals in a condominium and/or 



15 community environment uses the satellite to send the return signals
towards the provider. Therefore, the upstream signal US is sent, through
the interface 17, the filter 16, the cable 8 and the mixer 3, from the
block 40 to an SCPC transmodulator indicated by the block 40. The latter,
which demodulates said upstream signal US _ ~ __ according to QAM coding,
remodulates it according to the QPSK coding in 20 accordance with the SCPC
procedure, then convert said upstream signal US in a frequency being
compatible with the frequencies available in a satellite channel, and
finally send -it to the aerial 4 for its transmission to the satellite. The
downstream signal DS being received by the aerial 4 is sent to a
transmodulator 42 which, besides the function pertaining to the block 13 of
dig. 3, also operates as a tuner for the 25 multimedia) signals QPSK
modulated in accordance with the SCPC procedure, being received from a
satellite channel; as a result the downstream signal DS being received at
the block 42, upon reception of a proper control sent by block 40, is
demodulated in- QPSK under SCPC procedure, remodulated in QAM coding and
... _   -13 1 ~ J~~ r~~2 converted into a frequency band contained in the
above personal channel. Thus, the downstream signal DS reaches the block
40, through the mixer 3, the cable 8, the filter 16 and the interface 17.
If the distribution system of a plurality of digital signals in a
condominium and/or 5 community environment uses cable transmission, the
upstream signal US is sent by block 40, through blocks 17, 16 and 8, to the
mixer 3, and then to an SCPC transmodulator indicated by block 43. Here the
upstream signal US is converted into a frequencies band compatible with the
frequencies associated with a cable channel; subsequently the upstream
signal US is sent to the service provider through the 10 coaxial cable 14'.
The downstream signal DS, on the contrary, is selected by the
transmodulator 44, which besides the functions performed by the block 14
previously described, tunes the downstream signal DS being QAM modulated
under SCPC procedure and convert it into a frequencies band corresponding
to the band of the above personal channel. The downstream signal DS then
reaches block 40 15 through blocks 3, 8, 16 and 17. Blocks 41 and 42 may be
advantageously housed in a same device; the same applies for blocks 43 and
44, which can also be contained in one device. Still more advantageously,
a11 blocks 41, 42, 43, 44 can be housed together in a single device. _ ~ __



Allocation of the upstream signals US and downstream signals DS in the
personal 20 channel is shown in Fig. 7, where the hatched line S 1
indicates the frequency band of the personal channel, normally 8 MHz wide;
the solid line S2 represents the band occupied by -the downstream signal DS
to which a carrier f, is associated, whereas the line S3 represents the
band of the upstream signal US, to which a carrier f2 is associated. 25
Fig. 7 also shows some possible frequency allocations of the FSK or PSK
modulated return channel, which is used, as previously mentioned, to
control the blocks of the distribution system through the interface 17. In
particular, the above return channel can be located in an area not occupied
by the upstream signals US and the   -14 1 i ~'~' c~~2 downstream signals
DS, as indicated with reference number S5, or in an area where the
frequency response of the personal channel is gradually reduced to zero,
i.e. a socalled roll-off area, as indicated with reference number S4. If
the upstream signals US and the downstream signals DS are simultaneously 5
available in the personal channel, i.e. when the system operates with
frequency multiplexing (FDMA procedure, i.e. Frequency Division
Multiplexing Access), it is clear that bands S2 and S3 should not overlap.
On the other hand, if the upstream signals US and the downstream signals
DS-are available at different times in the above personal channel, then a
time multiplexing operation (TDMA procedure, i.e. 10 Time Division
Multiplexing Access) will take place. Obviously, when the personal channel
is used to receive digital television signals and/or audio signals and/or
data, the user disables blocks 40, 41, 43 through the interface 17 and the
return channel, and switches blocks 42 and 44 to the functions already
described for blocks 13 and 14, respectively. 15 Fig. 8 shows the diagram
of a further variant embodiment of the distribution system of a plurality
of digital signals in a condominium and/or community environment according
to the invention. In Fig. 8, the blocks having the same reference number
perform the same function of the blocks already represented in Fig. 3. _ ~
__ In Fig. 8 a new block indicated with 51 is shown, instead of the block
18 illustrated 20 in Fig. 3, representing an IRD receiver apt to read one
or more smart cards 52, as better detailed later. Each broadcaster or
provider adopts for pay channels his own conditioned access 



system, and therefore a particular set top box, receiver 51 and smart card
52 are necessary for the vision, which are usually supplied by the
broadcaster himself. 25 According to the present invention, should a member
of the condominium decide to make a subscription, for example, to pay
channels irradiated by satellite, in addition to the devices already
provided for digital channels reception from the satellite (i.e., a
transponder preselector circuit 12 and a QPSK/QAM transmodulator 13, which
-..   -15 n 1 ~ ~~~ c generate his personal channel for exclusive use), he
would need also need the receiver 51; said receiver, besides demodulating
in QAM and decoding the signal, has also to perform the descrambling
operation required to make the signal itself usable. In order to perform
the latter operation, the receiver 51 has to be fitted with a 5 reader
capable of reading the information associated with the smart card 52, which
contains the electronic key necessary for enabling the use of the
interactive services through descrambling. Besides information required for
allowing the descrambling at the receiver 51, also the information
necessary to the QPSK/QAM transmodulator 13 and the transponder preselector
12 for tuning on the channels transmitting the pay 10 programs are inserted
in the smart card 52. Said tuning information comprise in particular the
frequency of the channels to be inserted in the personal channel, where
said information have to be sent to the transmodulator 13; said information
also comprise the polarization type (horizontal or vertical), bit rate and
frequency band (high or low) of the signals to be received, 15 which have
to be sent to the transponder preselector circuit 12. The receiver 51
transfers the above information, through the return channel, to the
transponder preselector 12 and the QPSK/QAM transmodulator 13, which can
thus be tuned on the channels enabled by the smart card 52. Obviously,
mutual interaction between _ ~ __ the receiver 51 and the associated smart
card 52, the transponder preselector 12 and 20 the QPSK/QAM transmodulator
13 shall be permitted, and this is obtained by a proper programming of the
microprocessors controlling the above devices. For this reason, the
receiver 51 and the associated smart card 52, the transponder preselector
12 and the QPSK/QAM transmodulator 13 are usually manufactured and supplied
as a whole, usually on a rent basis, by the broadcaster transmitting the
pay programs. In 25 order to prevent that a user may eventually use the
above QPSK/QAM transmodulator 13 also to receive pay channels transmitted
by other broadcasters, a further "software electronic key" is inserted by
the installer in the QPSK/QAM 



transmodulator -13, so that when the smart card 52 is inserted in the
receiver 51, the -..   -16n 1 ~ J' ~~~ t,y~,. QPSK/QAM transmodulator 13
may only be tuned on the channels enabled by the smart card 52 associated
with the broadcaster supplying the devices. In other words, if a different
smart card 52 which does not contain the same software electronic key is
inserted in the transmodulator 13, the transmodulator 13 operation will be
5 inhibited. Insertion of said software electronic key, i.e. a proper
digital signal, may for instance be provided using a serial port of the
microprocessor controlling the QPSK/QAM transmodulator 13, such a port
being accessible through a connector from outside the QPSK/QAM
transmodulafor 13. Obviously, if no smart card 52 is inserted in the
receiver 51, the system may be tuned on any free access channel. 10
Furthermore, with a view to protect the privacy of more condominium users
subscribing the same program, the system according to the invention
provides that the frequency of one's personal channel can be inserted, for
example by the installer, in each user's smart card 52, so that the
receiver S 1 will only receive the signal in said personal channel. Thus,
even if any user is able to receive the personal channel 15 of another user
in his own receiver 51, for example by tampering the selective channel-pass
filter 16, said receiver 51 controlled by the smart card 52 would not be
able to proceed to descrambling and decoding. The above situation can be
easily extended to a situation where pay channels are _ ~ __ transmitted by
cable, i.e. digital signals CATV (CAble TV) modulated in QAM 20 being
received through the coaxial cable 14' or through digital terrestrial
television signals modulated in COFDM (Coded Orthogonal Frequency Division
Multiplexing) being received through the aerial 19. In such circumstances,
the smart card 52 contains tuning information for the respective
transmodulators 14 and 20. It is obvious that many changes are possible to
the system according to the present 25 invention, without departing from
the novelty spirit of the inventive idea. For instance, the return-channel
can be radio frequency irradiated, instead of being transmitted by cable;
in this case, blocks 12, 13, 14 and 20 have to be equipped with appropriate
known radiofrequency reception devices. -.. _   



-17 1 ~ ~~;~ ~E~2 Additionally, the block 14 may provide for the
possibility of demodulating and remodulating the QAM signal, for recovering
the bit error rate introduced by the cable distribution. Also, distribution
to buildings or single flats may be obtained in a "wireless" 5
configuration, i.e. without cables, using networks known as MMDS
(Mufti-channel Multipoint Distribution System) and LMDS (Local Multipoint
Distribution System). Also in this instance, the signals from various
sources are received by a sole equipment, consisting for example of blocks
1, 2, 3, 4, 12, 13, 14, 19, 20 of Fig. 3; the output signal of the mixer is
then converted to high frequency (up to about 40 10 GHz) and then
irradiated. The signal is received by known reception devices in the
various buildings or also in the individual flats, is reconverted in the
47-862 MHz range and then distributed by cable as done at the mixer output
3 shown in Fig. 3. The presence of the band-stop filter 15 may also be used
not only for the filtering of the signals distributed by the system, but
also to filter likely signals eventually 15 available on a distribution
network inside the flat. In fact, household distribution networks of both
radio-television, information, operation and control signals are known,
which often employ the same physical means used for the distribution of
radio-television signals received from satellite, cable or aerial.
Therefore, a suitable _ ~ __ configuration of the band-stop filter 15 will
prevent signals outcoming from inside 20 the flat and their pick-up by
other system users. Moreover, if the CATV signal has a low bit error rate,
the block 33 can be omitted in the universal transmodulator 29; in this
instance the signal directly passes from the QAM tuner to the commutator
36; in this case, the latter needs a further output directly to the
converter 28, which has to be used should the user select a QAM 25 channel.
Moreover, tuners 30, 32, 34, or at least two of them, may be integrated in
one extended band tuner, for example from 5 to 2150 MHz, containing inside
the suitable filters and switching devices for selecting the input signal.
-..   -18 1 c J~~. i~'~;2 Demodulators 31, 33, 35, or at least two of them,
can be obtained in one integrated circuit; similarly, also blocks 31, 33,
35, 36, 37 can be contained in a single integrated circuit. The user
terminal 17 can be an independent block, or be contained in the QAM tuner 5
of the IRD receiver 18. Furthermore, instead of using either the cable or
the satellite as described above for both the upstream a downstream
signals, the upstream channel can be sent by cable and the downstream
signal received from ~fie satellite, or viceversa. On the other hand the
upstream signal, which as said is usually transmitted with a low bit rate,
can 



10 be sent by telephone through a modem connected to the block 40,
according to well known techniques. Moreover, SCPC transmodulators can
comprise a device for storing transit data, commonly called buffer, wherein
the incoming upstream signals are stored; the signals are sent when said
buffer is substantially fully occupied by signals. In this 15 instance,
upstream signals may come from more personal channels, for instance when a
number of users agrees to use one sole SCPC transmodulator for sending the
signals e.g. by satellite. For example, tuning information contained in the
smart card may be changed by the broadcaster, because the transponder
frequency has changed, __ or new services have been purchased by the user,
or the services transmission mode 20 has changed, e.g. from MCPC to SCPC or
viceversa. In this instance, the reception devices automatically fit the
new situation through the instructions received from the smart card. -The
new data can be sent by a modem, usually incorporated in the receiver, or
through the so-called Service Information (SI), i.e. service information
expressly inserted in the digital signal transmitted. 25 It is clear that
the receiver has to be equipped with a write device, among those known in
the digital technology, for data insertion in the EEPROM memory of the
smart card.   - 1 Claims 1. A system forthe distribution to a condominium
andl or community environment of a plurality of information signals)
comprising digital signals) entering said environment and being transmitted
according to different standards) comprising means (1,4,14', 19) for
receiving said digital signals) means (2,5,7) for the amplification and the
standard frequency conversion of said digital signals, means (3) for mixing
said Information. signals on a distribution network, (8) to a plurality of
signal sockets (9)) at least some of said digital signals being reserved to
predetermined signal sockets (9) among said plurality, wherein) for each of
said predetermined ~ signal sockets (9), the system provides further means
(13, 14, 20) for frequency converting one or more of the received reserved
digital signals in reserved frequency portions (S1)) or personal channels,
of the band, said personal channels being reserved to the corresponding
predetermined signal sockets (9), and forbidden to the remaining sockets
(9) through means (15, 16) for allowing access to said personal channels
(S1 ) of the band only to the corresponding signal sockets (9), said means
(13, 14) 20) for frequency convertin~e or more of the received digital
signals in personal channels (S1 ) of the band being commanded through
respective user control means (11, 17, 18; 40; 51 ). 2. A system for the
distribution to a condominium ancU or community environment, according to
claim 1) wherein said means (13,14, 20) forfrequencyconverting one or more
of the received digital signals in personal channels (S1 ) of the band
makes use of the same type of modulation (QAM) for each socket (9). 3. A
system for the distribution to a condominium and/ or community environment,
according to claim 1) wherein the distribution network (8) of the
infflnnation signals comprises a distribution support-(8) realized by means
of a coaxial cable.   -20 1 G ~ ~"! ~~`2 4. A system for the distribution
to a condominium and! or community environment) according to claim i
wherein the distribution network (8) for the distribution of said
information signals comprises MMDS andlor LMDS networks. 5. A system forthe
distribution to a condominium and/ or community environment) according to
claim 1, wherein said personal channel is 8 MHz wide. 



6. A system for the distribution to a condominium and/ or community
environment) according to claim 1, wherein the digital signal being present
in said personal channel is 4AM modulated. 7. A system for the distribution
to a condominium and/ or community environment, according to claim 1)
wherein said personal channel is contained in a frequency band being
comprised between 47 to 862 MHz. 8. A system for the distribution to a
condominium and/ or community environment) according to claim 7) wherein
said frequency band ranges preferably from 230 to 445 MHz. -  9. A system
for the distribution to a condominium and/ or community environment,
according to claim 1, wherein the means (15, 16) for allowing access to
said personal channels (S1 ) comprises means (15,16) for filtering the
personal channel, that are located upstream the signal socket (9). 10. A
system forthe distribution to a condominium and/ or community environment)
according to claim 1, wherein said filtering means (15, 16) comprises a
band-stop filter (15)) apt to eliminate the reception - of the personal
channels) by a receiver (18) through the signal socket (9). -    - 1 ~ J~~
~~42 11. A system for the distribution to a condominium and/ or community
environment, according to claim 10, wherein said filtering means (15) 16)
further comprises, in correspondence of a predetermined signal socket (9),
a channel-pass filter (16) is arranged in parallel to said bend-stop filter
(15), which is apt to let the personal channel pass through to the single
user. 12. A system forthe distribution to a condominium andl or community
environment) according to claim 1, wherein the selection of the digital
signal to be converted in said personal channel is pertormed by a
return-channel. 13. A system for the distribution to a condominium and/ or
community environment) according to claim 12) wherein said return-channel
is FSK modulated. 14. A system for the distribution to a condominium and/
or community environment, according to claim 12, wherein said
return-channel is PSK modulated. 15. A system for the distion to a
condominium._and/ or community environment, according to claim 12, wherein
said return-channel is QPSK modulated. 16. A system for the distribution to
a condominium and/ or community environment) according to claim `12,
wherein said return channel is QAM modulated. 17. A system for the
distribution to a condominium and/ or community environment, according to
claim 12, wherein said return channel is bi-directional under TDMA
procedure. 18. A system for the distribution to a condominium and/ - or
community environment, according to claim 12) wherein said return chamnel
has a band width of1-28 KHz or multiples of it   -22 1 ~ J~~ ~C~2 19. A
system for the distribution to a condominium and/ or community environment,
according to claim 12, wherein said return channel is comprised between 41
and 46.5 MHz. 20. A system for the distribution to a condominium andl or
community environment, according to claim 12, wherein return channel uses
the same coaxial cable of distribution network (B) of the system. 21. A
system forthe distribution to a condominium and/ or community environment,
according to claim 12, wherein the return channel used by a user is not
accessible to all other users of the system. 22. A system for the
distribution to a condominium and/ or community environment) according to
claim 12) wherein said return-channel is radiofrequency irradiated. 23. A
system for the distribution to a condominium and/ or community environment,
according to claim 1, wherein the means (13) 14) 20) for frequency
converting one or more of the received reserved digital _ ~ __ signals in
reserved frequency portions (S1 )) or personal channels) of the band are
obtained by means of a transmodulator (i 3,20;29;41,42,43,44). 



24. A system forthe distribution to a condominium and/ or community
environment) according to claim 1, wherein a user terminal (1 ?) and an IRD
receiverdecoder (18;40;51 ) are-provided at the signal sock~et (9)) which
can be operated by a same remotecontrol (11 ). 25. A system for the
distribution to a condominium and/ or community environment, according to
claim 1) _ wherein two or more means (13) 14, 20) forfrequen_ . cy
converting one or more of the received digital sig-.. nals in personal
chanAels (S1) (13,14,20) are cc2n talned in a sole transmodulator device
(29).   1 ~ Jk.J~. 2~~2 -23 26. A system for the distribution to a
condominium andl or community environment, according to claim 25) wherein
said sole transmodulator device (29) comprises tuner means (30,32,34),
which are apt to perform the selection of said digital signals within at
feast two frequency ranges, and demodulation means (31,33,35), which are
apt to demodulate at least two of said digital signals transmitted with
different standards. 27. A system for the distribution to a condominium
and/ or community environment, according to claim 26) wherein said
transmodulator device (29) includes at least two tuners (30,32,34) for the
selection of digital signals, and' at least two demodulators (31,33,35) of
said digital signals. 28. A system for the distribution to a condominium
andl or community environment, according to claim 26) wherein said
transmodulator device (29) also includes a commutatar (36) apt for
receiving the digital signals coming from said demodulators (31,33,35). _
,~,~ _ _ 29. A system forthe distribution to a condominium and! or
community environment, according to claim 27) wherein said transmodulator
device (29) also comprises a modulator (37) for remodulating the output
signal of the commutator (36). 30. A system forthe distribution to a
condominium and/ _ or community environment, according to claim 27) wherein
said transmodulator device (29) also includes a converter (38) for
converting in frequency the output signal of said modulator (37) into a
personal channel. 31: A system for the distribution to a condominium an_dl
- or community environment, according to claim 1, " wherein said user
control means (11,17,18;40) are   ~~u~ also apt to generate one or more
digital signals in transmission or upstream signals (US) and convert them
in frequency into the personal channel) and wherein second selection and
handling means (41,43) are provided for said digital signals in
transmission, and means (4,14') for the transmission of said upstream
signals (US) from satellite and/or by cable. 32. A system for the
distribution to a condominium andl or community environment) according to
claim 31, wherein transmodulatormeans (42,44) andthe second selection means
(41,43) operate on the received downstream signals (DS) or on upstream
signals (US) QAM modulated under SCPC procedure) respectively. 33. A system
for the distribution to a condominium and/ or community environment,
according to claim 31, wherein said personal channel which can be accessed
by said user only is used under FDMA prdcedure, i.e. the upstream signals
(US) and downstream signals (DS) are simultaneously present in said
personal channel. 34. A system forthe distribution to a condominium and/ or
community environment, according to claim 33, wherein in said personal
channel both the upstream signals (US) and the downstream signals (DS)
occupy not overlapping frequency bands. 35. A system for the distribution
to a condominium and/ or community environment) according to claim 31,
wherein the personal channel is used under TDMA procedure, i.e. both the
upstream signals (US) and the downstream signals (DS) are not
simultaneously present in the personal channel. 36. A system for the
distribution to a condominium andl _ _ or community environment) according
to claim 3.1, --. wherein said transmodulator means (42,44) and said second
selection and handling means (41,43) are comprised in a single container.
1 E JCL 2~~2 -25 37. A system for the distribution to a condominium and/ or
community environment) according to ciaim i , wherein the user control
means (11, 17, 18; 40; 51 ) comprises a receiver (51 ) apt to perform an
access function to a plurality of conditioned access services) by reading
the information contained in a smart card (52), and wherein said
information contained in said smart card (52) controls the means (13,14,
20) for frequency converting one or more of the received reserved
digital-signals 1n the personal channel. 



38. A system for the distribution to a condominium and/ or community
environment) according to claim 37) wherein said information contained in
the smart card (52) comprises information for tuning transmodulatormeans
(13,14,20;29;41,42,43,44). 39. A system forthe distribution to a
condominium and/ or community environment, according to claim 37, wherein
said information contained in the smart card (52) comprises information for
the tuning of transponder preselection means (12). 40. A system for the
distrt~tion to a condominiurr~ andl or community environment) according to
claim 39, wherein the information for the tuning of the transponder
preselection means (12) are select(on information of the bands of the
channels to be tuned. 41. A system forthe distribution to a condominium
and/ or community environment) according to claim 39, . wherein the
information for the tuning of the transponder preselection means (12) are
information for determining the polarization of the channels to ~e tuned.
42. A system for the distribution to a condominium and/ - or community
environment, according to claim 38) - wherein said information contained in
the smart ~' card (52) comprises frequency information ofithe channels to
be tuned.   ~ ~' '~:~ 43. A system forthe distribution to a condominium
and/ or community environment, according to claim 37) wherein said
information contained in the smart card (52) also comprises frequency
information of said personal channel. 44. A system for the distribution to
a condominium and/ or community environment, according to claim 37, wherein
the selection means (12,13,14,20;29; 41,42,43,44) and the smart card (52)
contain respective electronic keys) whose congruence enables the operation
of said distribution system of a plurality of signals to a condominium
and/or community environment. 45. A system for the distribution to a
condominium and! or community environment, according to claim 37) wherein
the control means (51 ) contains a device for writing date in a program
memory of a microprocessor contained in the smart card (52). 46. A system
for the distribution to a condominium andl or community environment,
according to claim 45, wherein said prograrff~'remory is an EEPROM type
memory. 47. A system for the distribution to a condominium and/ or
community environment) according to claim 45, - wherein the device for
writing data in a program memory of a microprocessor contained in th a
smart card (52) operates on data sent to the control means (51 ) by modem.
48. A system for the distribution to a condominium and! or community
environment, according to claim 45, - wherein said device for writing data
in a program memory of a microprocessor contained in the smart card (52)
operates on_ data sent to the control -~ means (51 ) by means of the
Service Information contained in the received digital signal,   -27 1 ~ JCL
2~~2 49. A system for the distribution to a condominium and/ or community
environment, according to claim 1, wherein said means (15, 16) for allowing
access to said personal channels (S1 ) are ept to prevent the passage of
signals generated inside a further distribution network associated to a
signal socket (9), in particular being inside a dwelling or flat. f 50.
Method for the distribution to a condominium andl orcommunity environment,
of a plurality of information signals, including digitals signals, at least
some of digital signals being reserved to predetermined signal sockets in
the environment) comprising the steps of: - receiving said information
signals) comprising digital signals; - operating a frequency conversion of
the received digital signals; 



- mixing said digital signals on a distribution network (8) that
distributes said digital signals to the sockets (9) , - controlling the
digital signals received by a specific socket (9) ti~gh remote control
means wherein the step of operating the frequency conversion of the
received digital signals comprises the step of - operating the frequency
conversion of each reserved digital signal required by a specific socket in
reserved frequency portions (S1 ), or personal channels) that are
exclusively associated with corresponding predetermined signal sockets, and
in that the step of controlling the digital signals comprises the step of
remote controlling by a user the operation of frequency conversion of each
reserved digital signal required by a specific socket in a reserved - -
frequency portion (S1 )) for the purpose of selecting - the content of said
reserved frequency portion (S~.   -28 1 C J~L 2~~2 51. Method for the
distribution to a condominium and/ orcommunlty environment, of a plurality
of information signals according to claim 50, further comprising the step
of operating a frequency selection in the frequency portion of each
personal channel (S1 ), between the distribution network (i3) and a
receiver (i e) associated to the respectNe personal channel (S1 ). 52.
Method for the distribution to a condominium and/ or community environment)
of a plurality of information signals according to claim 5i , further
comprising the step of frequency filtering the frequency~portions
associated to the personal channels (S1 ) between the distribution network
(13) and a receiver (1l3). 53. Method for the distribution to a condominium
andl or community environment, of a plurality of information signals
according to claim 51, wherein the step of operating the frequency
conversion of each reserved digital signal required by a specific socket in
a reserved frequency portion (S1), or personal channels, converts
sai~reserved digital signals in unique type of modulation (QAM).
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