
EP 0 528 491 B1 Description The invention relates to a telecommunication
system with a line for digital duplex traffic, comprising an arrangement
for tapping the digital duplex traffic line, the arrangement comprising
discrimination means for discriminating digital 5   simplex traffic in one
direction from the digital duplex traffic. For example, in ISDN (Integrated
Services Digital Network) systems digital data are transmitted in the
duplex mode by the line between a first transceiver device such as an NT
(Network Termination) and a second transceiver device such as an exchange.
In contradistinction to analog duplex traffic, digital duplex traffic
cannot be tapped in a simple manner. An arrange- 10   ment for tapping
analog duplex traffic comprises, for example, headphones and/or a voice
logger coupled (via an am- plifier, as required) to a line on which analog
duplex traffic takes place. The analog duplex traffic is then perceptible
via the headphones as the sum of two streams of analog simplex traffic
and/or is recorded as such on magnetic tape by means of the voice logger.
Such an arrangement for tapping analog duplex traffic, coupled by way of a
digital-to-analog converter to the line 15   on which digital duplex
traffic takes place, is unsuitable for tapping this digital duplex traffic
constituted by two opposite streams of digital simplex traffic, because the
digital duplex traffic converted to an analog form is obviously unequal to
the sum of the streams of digital simplex traffic individually converted to
the analog form. According to US-A-3 934 213 the digital duplex traffic is
made possible by inserting an attenuator network at the tapping point in
the line. By means of amplifiers having inputs that are coupled with
different junctions between elements 20   of the attenuator network, at the
outputs of two of these amplifiers signals can be obtained that are
representative for the digital traffic in one direction and for digital
traffic in the other direction respectively. By separately converting each
stream of digital simplex traffic into a stream of analog simplex traffic
by means of a digital-to-analog converter, and applying same, combined or
not, to headphones and/or a voice logger, the digital duplex traffic
becomes perceptible and/or is stored on a magnetic tape. 25      Such a
known telecommunication system has the drawback that the line by which
digital duplex traffic takes place is to be interrupted at the tapping
point for inserting the attenuator network and that this network per se
have also drawbacks such as the fact that their crosstalk attenuation is
not infinitely large. It is an object of the invention to provide a
telecommunication system of the type mentioned in the opening paragraph in
which the digital duplex traffic is tapped without the need for a line
interruption. 30      For this purpose, the telecommunication system
according to the invention is characterized, in that the arrangement
further comprises echo cancelling means coupled to the discrimination means
for discriminating digital simplex traffic in the other direction from the
digital duplex traffic. The invention is based on the recognition that when
the tapping point is nearer to the first transceiver device (the NT) than
to the second transceiver device (the exchange), the digital data traffic
in one direction (from the NT to the 35   exchange) has a larger amplitude
than the digital data traffic In the other direction (from the exchange to
the NT), all this as a result of the line attenuation. The digital simplex
traffic in one sense (coming from the NT) is discriminated from the digital
duplex traffic by means of the discrimination means on the basis of one or
more levels. This digital simplex traffic in one sense is then applied, as
is the digital duplex traffic, to the echo cancelling means by which the
digital simplex traffic in the other sense (coming from the exchange) is
discriminated from the digital duplex traffic. If the tapping 40   point is
nearer to the second transceiver device (the exchange) than to the first
transceiver device (the NT), the digital data traffic in the other
direction (from the exchange to the NT) has a larger amplitude than the
digital data traffic in the one direction (from the NT to the exchange) as
a result of the line attenuation. The digital simplex traffic in the other
sense (coming from the exchange) is then discriminated from the digital
duplex traffic by means of the discrimination means on the basis of one or
more levels. This digital simplex traffic in the other sense is applied, as
is the digital duplex 45  traffic, to the echo cancelling means by which
the digital simplex traffic in one sense (coming from the NT) is then
discriminated from the digital duplex traffic. A first embodiment of the
telecommunication system according to the invention is characterized, in
that the discrim- ination means comprise comparator means which have a
first input coupled to the line for receiving the digital duplex traffic
and which have a second input coupled to a reference point for receiving a
reference signal. 50      With the aid of discrimination means arranged as
comparator means the digital simplex traffic having the larger amplitude is
selected from the digital duplex traffic in a simple manner on the basis of
one or more levels. The reference signal present at the reference point
then determines the height of the level. If the digital simplex traffic
comprises binary signals, a single level is necessary for discriminating
between logic "ones" situated above this level and logic "zeros" situated
below this level. If the digital simplex traffic comprises more than binary
signals, such as trinary signals, two or 55   more levels are necessary for
discriminating between the different signal values. In the case of trinary
signals, the second input of the comparator means is to comprise a first
and the second sub-input, the first sub-input being coupled to a first and
a second sub-input being coupled to a second reference point for receiving
a first and a second reference signal 



which correspond each to a different level. 2    EP 0 528 491 B1 A second
embodiment of the telecommunication system according to the invention is
characterized, in that the echo cancelling means comprise an echo
cancelling device and an intersymbol interference cancelling device, an
input of which echo cancelling device being coupled to an output of the
comparator means and an output of which echo cancelling device being
coupled to an input of the intersymbol interference cancelling device. 5
If the echo cancelling means comprise both an echo cancelling device and an
intersymbol interference cancelling device, the digital simplex traffic
having the larger amplitude, once it has been discriminated from the
digital duplex traffic by the comparator means and having some distortion
unavoidably resulting from this operation, is applied to the echo
cancelling device by which the original digital simplex traffic having the
larger amplitude is accurately copied. By sub- sequently applying the
difference between the digital duplex traffic and the copied digital
simplex traffic having the larger 10  amplitude to the intersymbol
interference cancelling device, this device accurately determines the
digital simplex traffic having the smaller amplitude. A third embodiment of
the telecommunication system according to the invention is characterized,
in that the ar- rangement further includes a first descrambler coupled to
the output of the comparator means and a second descrambler coupled to the
input of the intersymbol interference cancelling device. 15      Prior-art
systems frequently comprise scramblers and descramblers for other echo
cancelling systems already avail- able and located in the neighbourhood of
hybrid circuits. It is an object of these scramblers and descramblers to
cancel any correlation between the two streams of digital simplex traffic.
In that case the arrangement for tapping digital duplex traffic is also to
comprise descramblers, a first descrambler coupled to the output of the
comparator means for descram- bling the digital simplex traffic having the
larger amplitude, and a second descrambler coupled to the input of the
inter- 20  symbol interference cancelling device for descrambling the
digital simplex traffic having the smaller amplitude. A fourth embodiment
of the telecommunication system according to the invention is
characterized, in that the echo cancelling device comprises a series
combination of a first shift register and first memory means and in that
the inter- symbol interference cancelling device comprises a series
combination of a second shift register and second memory means, the first
and second memory means being coupled via a digital-to-analog converter to
a first input of a summator, 25   a second input of which summator being
coupled to the first input of the comparator means and an output of which
summator being coupled to inputs of the first and second memory means and
to the second shift register. In this telecommunication system the
arrangement for tapping digital duplex traffic is realized in a simple and
cost-ef- fective manner. The invention further relates to an arrangement
for tapping digital duplex traffic to be used in a telecommunication 30
system with a line for digital duplex traffic, as claimed in claim 1, the
arrangement comprising discrimination means for discriminating digital
simplex traffic in one direction from the digital duplex traffic. It is a
further object of the invention to provide an arrangement for tapping
digital duplex traffic in which the digital duplex traffic is tapped
without a line interruption being necessary. For this purpose, the
arrangement according to the invention is characterized, in that the
arrangement further com- 35   prises echo cancelling means coupled to the
discrimination means for discriminating digital simplex traffic in the
other sense from the digital duplex traffic. A first embodiment of the
arrangement according to the invention is characterized, in that the
discrimination means comprise comparator means which have a first input
that can be coupled to the line for receiving the digital duplex traffic
and have a second input coupled to a reference point for receiving a
reference signal. 40      A second embodiment of the arrangement according
to the invention is characterized, in that the echo cancelling means
comprise an echo cancelling device and an intersymbol interference
cancelling device, an input of which echo cancelling device being coupled
to an output of the comparator means and an output of which echo cancelling
device being coupled to an input of the intersymbol interference cancelling
device. A third embodiment of the arrangement according to the invention is
characterized, in that the arrangement further 45  includes a first
descrambler coupled to the output of the comparator means and a second
descrambler coupled to the input of the intersymbol interference cancelling
device. A fourth embodiment of the arrangement according to the invention
is characterized, in that the echo cancelling device comprises a series
combination of a first shift register and first memory means and in that
the intersymbol inter- ference cancelling device comprises a series
combination of a second' shift register and second memory means, the 50
first and second memory means being coupled via a digital-to-analog
converter to a first input of a summator, a second input of which summator
being coupled to the first input of the comparator means and an output of
which summator 



being coupled to inputs of the first and second memory means and to the
second shift register. The invention will be further explained with
reference to an exemplary embodiment represented in the drawing Figures, in
which: 55 Fig. 1 gives a diagrammatic representation of an embodiment of
the telecommunication system according to the invention, and 3    EP 0 528
491 B1 Fig. 2 gives a survey of timing signals belonging to a biphase
encoded signal and control signals derived from the timing signals, for
controlling the arrangement according to the invention. The
telecommunication system according to the invention represented in Fig. 1
comprises a first transceiver device 5   1, such as an NT
(NetworkTermination) denoted WEST in Fig. 1, and asecondtransceiverdevice 2
such as an exchange denoted EAST in Fig. 1. NT 1 and exchange 2 are
interconnected by means of a two-wire line 3 by which digital data are
transmitted in the duplex mode, either continuously or during certain
sub-intervals such as used in the burst-mode -      method. The
telecommunication system further includes an arrangement (4 to 21) for
tapping this digital duplex traffic which arrangement is connected to line
3 at a tapping point. 10      The arrangement (4 to 21) comprises
discrimination means arranged as a comparator 4, a first input 4-1 of which
is connected to line 3 (at the tapping point) for receiving the digital
duplex traffic, and a second input 4-2 of which is connectedto a reference
point earth. The arrangement (4 to 21) further includes echo cancelling
means (5 to 21) coupled to an output 4-3 of comparator 4. These echo
cancelling means (5 to 21) comprise an echo cancelling device (6 to 8)
which has an input 6-2 connected to the output 4-3 and has an output 7-3
connected to an input 9-2 of an intersymbol 15  interference cancelling
device (9 to 11) likewise belonging to the echo cancelling means (5 to 21).
The echo cancelling device (6 to 8) to be denoted ec-device hereinafter,
comprises a shift register 6, memory means 7 and up/down counter 8. Shift
register 6 has an input 6-2, a clock input 6-1 for receiving a timing
signal [err] and an output 6-3 connected to an address input 7-2 of memory
means 7. These memory means further have a selection input 7-1 for
receiving a selection signal (bit/phase)[err], an input 7-4 and an output
7-3. The input 7-4 is connected to an 20   output 8-3 and the output 7-3 is
connected to an input 8-2 of up/down counter 8 which further has a control
input 8-1. The intersymbol interference cancelling device (9 to 11) to be
denoted isic-device hereinafter, comprises a shift register 9, memory means
10 and up/down counter 11. Shift register 9 has an input 9-2, a clock input
9-1 for receiving a timing signal [err]and an output 9-3 which is connected
to an address input 10-2 of memory means 10. The latter have a selection
input 10-1 for receiving a selection signal (bit/phase)[err] an input 10-4
and an output 10-3. The input 25   10-4 is connected to an output 11-3 and
the output 10-3 is connected to an input 11-2 of up/down counter 11 which
further has a control input 11-1. The outputs 7-3 and 10-3 are connected to
an input 12-1 and an input 12-2 respectively, of an adder means 12 which
further has an output 12-3 connected to an input 13-1 of a
digital-to-analog converter 13 to be denoted dac hereinafter. An output
13-2 of dac 13 is connected to a (minus)input 14-2 of a summator 14 which
further has a (plus) 30  input 14-2 connected to the input 4-1 of
comparator 4 and has an output 14-3 connected to (plus)input 15-1 of a com-
parator 15 and a (plus)input 17-1 of a comparator 17. Comparator 15 further
has a (minus)input 15-2 connected to earth and has an output 15-3 connected
to an input 16-2 of a RD latch 16. RD latch 16 further has a clock input
16-1 for receiving the timing signal [err] and a timing signal [err] and
has an output 16-3 connected to the input 35   9-2 of shift register 9.
Comparator 17 further has a (minus)input 17-2 connected to an output 19-4
of a level shifter 19 which further has a clock input 19-1 for receiving
the timing signal [err] and has an input 19-2 and an input 19-3. The input
19-2 is connected to the output 16-3 of RD latch 16 and the input 19-3 is
connected to an output 18-3 of ES latch 18 which further has a clock input
18-1 for receiving the timing signal [err] tand has an input 18-2 connected
to an output 17-3 of comparator 17. 40      The output 16-3 of RD latch 16
is connected to a selector contact 20-2 of change-over switch 20 and the
output 18-3 of ES latch 18 is connected to a selector contact 20-1 of
change-over switch 20 which further includes a main contact 20-3 coupled to
the control input 8-1 of up/down counter 8 and to the control input 11 -1
of up/down counter 11. Under the control of the selection signal
(bit/phase)[err] change-over switch 20 connects one of the selector
contacts 20-1,20-2 to the main contact 20-3. 45      The arrangement (410
21) further includes two descramblers 5,21. Descrambler 5 has an input 5-2
connected to the output 4-3 of comparator 4, and has a clock input 5-1 for
receiving the timing signal [err] At output 5-3 of de- scrambler 5 the data
of the transceiver device nearest to the tapping point is available, in
this case that of the NT 1. 



Descrambler 21 has an input 21-2 connected to the output 16-3 of RD latch
16 and the input 9-2 of shift register 9, and has a clock input 21 -1 for
receiving the timing signal [err]. At output 21-3 of descrambler 21 the
data of the most 50  remote transceiver device from the tapping point is
available, in this case that of the exchange 2. By way of comparators
15,17, latches 16,18, level shifter 19, change-over switch 20 and up/down
counters 8,11 a coupling is thus realized between the output 14-3 of
summator 14 and the inputs 7-4,10-4 of memory means 7,10. By way of
comparator 15 and RD latch 16 a coupling is realized between the output
14-3 of summator 14 and the input 9-2 of shift register 9; the outputs
7-3,10-3 of memory means 7,10 are coupled to the input 14-1 of summator 14
by way of 55  an adder means 12 and dac 13. The operation of the
telecommunication system represented in Fig. 1 is coarsely as follows. Over
line 3 are conveyed the streams of digital simplex traffic to be tapped,
moving in opposite directions and together forming the digital duplex
traffic. The tapping point is nearer to NT 1 than to the exchange 2 and, as
a result of the line attenuation, the digital 4    EP 0 528 491 B1 simplex
traffic in one sense (the data traffic in the direction from NT 1 to
exchange 2, i.e. from west to east) has a larger amplitude than the digital
simplex traffic in the other sense (the data traffic in the direction from
the exchange to NT 1, ie. from east to west). If the tapping point had been
nearer to the exchange 2 than to NT 1, the reverse would obviously have
been the case. 5       The digital duplex traffic at the tapping point
comprises digital simplex traffic in one direction having a relatively
large amplitude and digital simplex traffic in the other direction having a
relatively small amplitude. This digital duplex traffic is applied to
comparator 4 which, on the basis of a single level, discriminates the
digital simplex traffic that has the relatively large amplitude from the
digital duplex traffic (when it is assumed that the digital duplex traffic
lies symmetrically around earth, the single level is thus the earth level).
This is based on the assumption that the digital simplex traffic 10
comprises binary signals, in which case a single level is necessary for
discriminating logic "ones situated above this level from logic "zeros"
situated below this level. If the digital simplex traffic had consisted of
more than binary signals, such as trinary signals, two or more levels would
have been necessary for discriminating between the different signal values.
In the case of trinary signals, the second input 4-2 of comparator 4 is to
have a first and a second sub-input, the first sub-input being coupled to a
first reference point and the second sub-input being coupled to a second
reference 15   point for receiving a first and a second reference signal
which correspond each with a different level. The digital simplex traffic
having the relatively large amplitude is then applied, together with the
digital duplex traffic, to the echo cancelling means (5 to 21) by which the
digital simplex traffic having the relatively small amplitude is dis-
criminated from the digital duplex traffic. In common parlance, this is
effected by applying the digital simplex traffic having the relatively
large amplitude to the ec-device (6 to 8) which copies in the best way
possible the original digital simplex 20  traffic having the relatively
large amplitude. While the comparator 4 discriminates from the digital
duplex traffic the digital simplex traffic having the relatively large
amplitude, the latter signals are unavoidably slightly distorted. By way of
the isic-device (9 to 11) which is supplied with the difference between the
digital duplex traffic and the copied digital simplex traffic having the
relatively large amplitude, the digital simplex traffic having the
relatively small amplitude is then accu- rately determined. 25       The
operation of the telecommunication system represented in Fig. 1 will now be
discussed in detail also with reference to the survey represented in Fig. 2
of different timing signals and control signals derived therefrom. It is
as- sumed that each stream of digital simplex traffic comprises a biphase
encoded signal. Needless to observe, the invention may also be used for
streams of digital simplex traffic comprising differently coded signals,
such as AMI (Altemate Mark Inversion) signals or more than binary signals.
30      The biphase signal represented in Fig. 2 corresponds to the stream
of digital simplex traffic having the relatively small amplitude, or to the
digital simplex traffic from exchange 2 to NT 1 (from east to west). In
Fig. 2 four symbol intervals are shown. During each symbol interval the
biphase signal is sampled twice, at the sampling instants [err] and [err]
(with n= 1 for the first symbol interval, n=2 for the second symbol
interval etc). This is performed with the aid of a sampling arrangement as
extensively described in EP-A-0 162 505. The sampling at the instant [err]
is effected 35  for detecting the polarity of the biphase signal in the
relevant symbol interval n. This polarity of the biphase signal is a
criterion for the information content of the biphase signal within the
relevant symbol interval n. About a quarter of a symbol interval later
[err] occurs at which sampling instant there is the zero crossing in the
relevant symbol interval n. Since it is much simpler to detect a (steep)
zero crossing than a (flat) maximum or minimum, above sampling ar-
rangement may simply adjust itself to the zero crossings for a succession
of symbol intervals, and due to the more or 40  less fixed spacing of about
a quarter of a symbol interval of the two sampling instants [err] and [err]
the polarity and thus the information content of the biphase signal is also
simply determined per symbol interval n. 



Needless to observe that both above-mentioned digital simplex traffic that
has the relatively small amplitude (from exchange 2 to NT 1, or from east
to west) and the digital simplex traffic that has the relatively large
amplitude (from NT 1 to exchange 2, or from west to east) is to be sampled.
For this purpose, the telecommunication system comprises a 45  first
sampling arrangement as described in EP-A-0 162 505 for sampling the
digital simplex traffic that has a relatively large amplitude. This
sampling arrangement (not shown in Fig. 1) is connected to the output 4-3
of comparator 4 and generates the timing signals [err]. Furthermore, the
telecommunication system comprises a second sampling arrangement as
described in EP-A- 0 162 505 for sampling the digital simplex traffic that
has the relatively small amplitude. This sampling arrangement (not shown in
Fig. 1 either) is connected to the outputs 16-3 and/or 18-3 50   of RD
latch 16 and/or ES latch 18 and generates the timing signals [err] and
[err]. Since either one of the two streams of digital simplex traffic is
sampled twice per symbol interval, the two memory means 7,10 comprise each
a bit Table and a phase Table. The bit Table of memory means 7 comprises
samples of the digital simplex traffic that has the relatively large
amplitude, taken at the sampling instants [err] and the phase Table of
memory means 7 comprises samples of the digital simplex traffic that has
the relatively large amplitude, taken at the 55   sampling instants Tphnwt.
The bit Table of memory means 10 comprises samples of the digital simplex
traffic that has the relatively small amplitude, taken at the sampling
instants [err] and the phase Table of memory means 10 com- prises samples
of the digital simplextraffic that has the relatively small amplitude,
taken atthe sampling instants Tph n east Under the control of the selection
signal (bit/phase)west either the bit Table or the phase Table of memory
means 7    EP 0 528 491 B1 becomes addressable through the address input
7-2, readable through the output 7-3 and (increased or reduced by unity)
writable through the input 7-4. Under the control of the selection signal
(bit/phase)[err] either the bit Table or the phase Table of memory means 10
becomes addressable through the address input 10-2, readable through the
output 10-3 and (increased or reduced by unity) writable through the Input
10-4. A digital code available at the output 7-3 of 5   memory means 7 is
applied to the input 12-1 of adder means 12, and a digital code available
at the output 10-3 of memory means 10 is applied to the input 12-2 of adder
means 12 which, subsequently, adds the two digital codes together and
generates a digital sum code at the output 12-3. This digital sum code is
applied to the input 13-1 of dac 13 which converts this digital sum code
into an analog voltage that rises if the sum code is increased and falls if
the sum code is reduced. This analog voltage is fed to the (minus) input
14-1 of summator 14 and, subtracted by this summator 10  from the digital
duplex traffic available at the tapping point, which traffic is applied to
the (plus)input 14-2 of summator 14. The difference voltage thus obtained
at the output 14-3 is denoted [err] in Fig. 2. This difference signal [err]
is sampled relative to the reference level earth twice per symbol interval
(It is then as- sumed that both the digital duplextraffic and the analog
voltage of dac 13 are situated around earth level). This is effected by the
combination of comparator 15 and RD latch 16 under the control of the
timing signals [err] at the 15  sampling instants [err] For [err] < 0 volts
RD latch 16 generates a signal having the logic value "zero" and for [err]>
0 volts RD latch 16 generates a signal having the logic "one" value, which
signals appear at the output 16-3. Furthermore, the difference signal [err]
is sampled relative to a reference level [err] once per symbol interval
which reference level is available at the output 19-4 and generated by
level shifter 19. The sampling relative to this reference level [err] is
performed by the combination of comparator 17 and ES latch 18, under the
control of the timing 20   signal [err] at the sampling instants [err] For
[err]latch 18 generates a signal having the logic "zero" value and for
[err] ES latch 18 generates a signal having the logic "one" value, which
signals appear at the output 18-3. Level shifter 19 generates a square-wave
voltage situated around the earth level and having a peak amplitude [err]
(peak-to-peak amplitude 2* [err] and whose half cycle time is equal to the
length of the symbol interval. The zero 25   crossings of the square-wave
voltage are then not to coincide with the sampling instants [err] and [err]
and, therefore, in Fig. 2 one has chosen as an example in favour of
square-wave voltage zero crossings situated at a distance of half a length
of a symbol interval relative to the sampling instants [err] Level shifter
19 has for its aim to generate the square-wave voltage whose peak amplitude
[err] is to be made equal to the difference voltage [err] (the amplitude of
[err] depends on the information content of this signal: when various logic
"ones" or various logic "zeros" occur con- 30   secutively, the amplitude
is generally largerthan when logic "ones" and logic zeros'
occuraltemately). Forthis purpose, level shifter 19 comprises an integrator
which increases the peak amplitude [err] under the control of the signal
RISE (RISE then has the logic "one" value) or slightly reduces it (RISE
then has the logic "zero" value). The polarity of the square-wave voltage
relative to the earth level is indicated by the signal BLOCK: if the signal
BLOCK has the logic "one" value, the square-wave voltage is positive, and
if the signal BLOCK has the logic "zero" value, the square-wave voltage 35
is negative. The signal RISE depends on the signal BLOCK and on the output
signals of the RD latch 16 and ES latch 18. This dependence is shown in
Table 1. 



Table 1 BLOCK   RD   ES        RISE 40 0      0    0         1 0      0
1        0 0      1    0   nochange 45
0       1    1   no change 1      0    0   no change 1      0     1   no
change The operation of the level shifter 19 will now be further explained
with reference to the Table 1. As already observed hereinbefore, level
shifter 19 has for its aim to generate the square-wave voltage whose peak
amplitude [err] is to be 55   made equal tothe difference voltage [err].
This is effected because the integrator belonging to the level shifter 19
slightly increases or reduces the peak amplitude [err] under the control of
the signal RISE. This signal RISE depends on the signals BLOCK, RD (the
output signal of RD latch 16) and ES (the output signal of ES latch 18).
Two cases are to be distinguished in this connection: in the first case the
signals BLOCK and RD have each a different value, because [err] 6    EP 0
528 491 B1 and [err] have opposite polarities. In Fig. 2 this holds at the
sampling instants [err]Needless to observe that in this case it is no use
adjusting [err] towards [err] and the signal RISE is thus to retain its
previous value. In Table 1 this is shown by 'no change". in the second case
the signals BLOCK and RD have equal values, which in Fig. 2 is found that
the sampling instant [err] (the two signals are logic "zerosm) and at the
sampling instant [err] (the 5   two signals are logic "ones"). At the
sampling instant [err] there are then two possibilities: either [err] when
the signal ES has the logic "one" value and the signal RISE obtains the
logic "zero" value (the peak amplitude [err]is to become smaller) or [err]
when the signal ES has the logic "zero" value and the signal RISE obtains
the logic 'one' value (the peak amplitude [err] is to become larger). At
the sampling instant [err]there are also two possibilities: either a
[err]when the signal ES obtains the logic "zero" value and the signal RISE
has the logic 10  "zero" value (the peak amplitude [err] is to become
smaller) or [err] when the signal ES has the logic "one" value and the
signal RISE obtains the logic "one" value (the peak amplitude [err] is to
become larger). The samples of the difference signal [err] relative to the
reference level earth, which samples are taken by the combination of
comparator 15 and RD latch 16 under the control of the timing signal [err]
once per symbol interval, are applied to the input 9-2 of shift register 9
and form the data coming from the exchange 2 (data east). 15      The
samples of the difference signal [err] relative to the reference level
[err] which samples are taken by the combination of comparator 17 and ES
latch 18 under the control of the timing signal [err] once per symbol
interval, are applied to the control inputs 8-1,11-1 of up/down counters
8,11 by way of change-over switch 20 which, under the control of the
selection signal (b/phase)[err] connects selector contact 20-1 to main
contact 20-3 If [err] is positive relative to [err] or less negative than
[err]is to be reduced: the signal ES has in this case the logic "one" value
20   and, in response thereto, the up/down counters 8,11 reduce the
addressed value in the bit Tables of memory means 7,10. If [err] is
negative relative to [err] or less positive than [err] is to be increased:
the signal ES has in this case the logic "zero value and, in response
thereto, up/down counters 8,11 increase the addressed value in the bit
Tables of memory means 7,10. This is effected irrespective of the relation
between the signals RD and BLOCK, because if both signals have the same
logic value, the correction is right and if the two signals have different
logic values, the 25   correction is exclusively determined by the signal
BLOCK which is a square-wave voltage and thus has as often the logic "one"
value as it has the logic 'zero' value, so that in the long run an
averaging is effected and in the long run the correction is also right
then. The samples of the difference signal [err] relative to the reference
level earth, which samples are taken by the combination of comparator 15
and RD latch 16 under the control of the timing signal [err] once per
symbol interval, 30   are applied to the control inputs 8-1,11-1 of the
up/down counters 8,11 by way of change-over switch 20 which, under the
control of the selection signal (bit/phase)[err]interconnects selector
contact 20-2 and main contact 20-3. If [err] is positive relative to earth,
[err] is to be reduced: the signal RD in this case has a logic 'one' value,
and in response thereto, up/down counters 8,11 reduce the addressed value
in the phase Tables of the memory means 7,10. If [err] is negative relative
to earth, [err] is to be increased: the signal RD in this case has the
logic "zero" value, and in 35   response thereto up/down counters 8,11
increase the addressed value in the phase Tables of memory means 7,10.
Since the control inputs 8-1 and 11-1 of up/down counters 8 and 11 are
interconnected, the addressed values in the bit Table of memory means 7 as
well as the addressed values in the bit Table of memory means 10 are
corrected 



in the same manner (increased or reduced). The same holds for the addressed
values in the phase Table of memory means 7 and the addressed values in the
phase Table of memory means 10. The reason for this is that one cannot tell
40  from the difference signal [err] at the output 14-3 of summator 14
where the largest error is made: it may be made in both the ec-device (6 to
8) and in the isic-device (9 to 11). An error correction may only be made
in the same manner If the WEST data and the EAST data are uncorrelated,
because incorrect increases and incorrect reductions are made equally often
in the long term in that case. In many cases the data traffic from
different data transmitters is scrambled to eliminate a possible
correlation. For 45  this purpose, each data transmission comprises a
scrambler. Since the received data traffic is then to be descrambled, the
arrangement for tapping the digital duplex traffic (4 to 21) comprises
descramblers 5 and 21. In this arrangement descrambler 5 matches the
scrambler of the data transmitter for the WEST data and descrambler 21
matches the scram- bler of the data transmitter for the EAST data. The
influence of incorrect increases or incorrect reductions as a result of the
fact that the control inputs 8-1 and 50   11-1 are interconnected may be
reduced by applying not all the bits of the outputs 7-3 and 10-3 to the
inputs 12-1 and 12-2. For example, if the two outputs 7-3 and 10-3 comprise
each twelve bits, above influence will already be sufficiently reduced if
more than nine most significant bits from each output 7-3,10-3 are applied
to the input 12-1,12-2. The survey of the timing signals (belonging to a
biphase encoded signal) and control signals derived therefrom for
controlling the arrangement according to the invention is again shown In
Table 2 in Fig. 2. With the aid of Table 2 the 55   control of the
arrangement will now be fully explained while the undefined states will
also be discussed. 7    EP 0 528 491 B1 Table 2 m 5
BLOCK      0      0     1      1     0      0      1     1 RD        0
0/1    0    0/1      1    1/0    1    1/0 [err]        1      x      0
x      1     x      0      x RAM       -1    +/-1   +1    +/-1   -1   -/+1
+1   -/1 10                                                 -      -     -
-     -      -     - RISE      0             nc           no           0
[err]     ES         0      x      0     x      1     x      1      x RAM
+1    +/-1   +1   +/-1   -1   -/+1 -1 15
RISE       1            nc           nc            1 The signal BLOCK
symbolizes the square-wave voltage having the peak amplitude [err]
generated by the level shifter 19. If the signal BLOCK has the logic "one"
value, the square-wave voltage is positive and if the signal has the logic
"zero" value, the square-wave voltage is negative, having an amplitude of
[err] respectively. The 20   signal RD symbolizes the polarity of the
biphase signal: at the sampling instants [err] the signal RD has the logic
"zero" value and at the sampling instants [err]the signal has the logic
"one" value. At the sampling instants [err](the zero crossings of the
biphase signal) the signal sometimes has the logic "zero' value and
sometimes the logic "one" value, depending on the exact position of the
sampling instant [err] relative to the zero crossing. 25      The signal ES
symbolizes the position of the difference signal [err] relative to the
square-wave voltage which has peak amplitude [err] at the sampling instants
[err] if the signals BLOCK and RD both have the logic "zero" value, the
signal ES has the logic "one" value for [err] and the logic "zero" value
for [err] and if the two signals both have the logic "one" value, the
signal ES has the logic "zero" value for [err] and the logic "one" value
for [err]if the signals BLOCK and RD have each a different logic value, the
signal ES has a different 30  logic value from the signal BLOCK and is thus
exclusively determined by the signal BLOCK, which is a square-wave voltage.
As a result, the signal ES may at times have an incorrect value which,
however, in the long term, will average out. At the sampling instants [err]
(the zero crossings of the biphase signal) the value of the signal ES is
unimportant which is denoted in Table 2 by means of the value x (don't
care). The signal RAM denotes whether the addressed values in the bit
Tables and the phase Tables of memory means 7,10 are to be increased or
reduced by unity. At the sampling 35  instants [err]the signal RAM gets the
value plus unity if the signal ES has the logic "zero" value and the signal
RAM gets the value minus unity if the signal ES has the logic 'zero' value.
At the sampling instants [err]the signal RAM gets the value plus unity if
the signal RD has the logic "zero" value and the signal RAM gets the value
minus unity if the signal RD has the logic "one" value. The signal RISE,
which determines whether the integrator present in the level shifter 9
increases or reduces the 



40   peak amplitude [err] of the square-wave voltage, retains its value (nc
= no change) if [err] have opposite polarities. This is the case if the
signals BLOCK and RD have each a different value. If they have each the
logic "zero' value, the signal RISE gets the logic "zero" value if the
signal ES has the logic 'one' value and the signal RISE gets the logic
'one' value if the signal ES has the logic "zero" value. If both signal
BLOCK and RD have the logic "one" value, the signal RISE gets the same
logic value as the signal ES. The above holds for the sampling instants
[err] if [err] 45   has a maximum or minimum value to which Vblock is to be
made equal. At the sampling instants [err] presents its zero crossings and
the signal RISE obviously does not depend on the signals BLOCK, RD and/or
ES. It is not necessary to load the bit Tables and the phase Tables of the
memory means 7,10 with the addresses prior to the operation. In principle,
the echo cancelling means (5 to 21) may be initialized when all four Tables
are blank, while the arrangement (4 to 21) will not start to operate
correctly until the Tables of memory means 7 contain sufficient data. 50
The ec-device (6 to 8) is then more important than the isic-device (9 to
11): the ec-device (6 to 8) copies the original digital simplex traffic
that has the relatively large amplitude in the best way possible, after
which this is subtracted from the digital duplex traffic. The difference
signal thus obtained (err) forms the digital simplex traffic that has the
relatively small amplitude. The isic-device (9 to 11) subsequently
accurately determines this signal. Furthermore, it is possible to omit
digital adder means 12 by extending an additional (minus)input to the
summator 55   14 and by extending an additional dac which couples the
output 10-3 to the additional (minus)input. The advantage of the omission
of the digital adder means 12 is by no means counterbalanced by the
disadvantage of the additional dac which is much more expensive than the
adder means 12. As observed hereinbefore, the invention is based on the
recognition that if the tapping point is nearer to the first    EP 0 528
491 B1 transceiver device (NT 1) than to the second transceiver device
(exchange 2), the digital data traffic in one sense (from NT 1 to exchange
2) has a larger amplitude than the digital data traffic in the other sense
(from exchange 2 to NT 1), which is a result of the line attenuation. If
the tapping point is nearer to the exchange 2 than to the NT 1, the reverse
is true no doubt. In either case there should be sufficient line
attenuation for discriminating the digital simplex traffic in 5   either
direction from the digital duplex traffic on the basis of discrimination
means 4 having one or more levels. If insuf- ficient line attenuation is
present (for example, in the case of a very short line 3 between NT 1 and
exchange 2), additional attenuation is to be introduced, for example, by
interrupting line 3 and inserting there an attenuating line section. This
is disadvantageous in that line 3 is to be interrupted, which is undesired.
However, in the vicinity of NT 1 and exchange 2 there are often pluggable
interconnections which may easily be replaced by a pluggable attenuating
line section. Since 10  on one side of such an attenuating line section the
data traffic in one direction has a larger amplitude, and on the other side
of the attenuating line section the datatraffic in the other direction has
a larger amplitude, it is possible to discriminate with first
discrimination means on one side and with second discrimination means on
the other side of the attenuating line section both streams of data traffic
from the digital duplex traffic. When no additional attenuation must be
introduced, it is furthermore possible to interrupt line 3 and install a
repeater 15   at the location of the interruption, in which repeater the
two-wire line 3 is converted to a four-wire connection, which repeater may
simply be tapped as may afore-described two mutually coupled hybrid
circuits. Needless to observe that from all these options the arrangement
according to the invention in which no line interruption is necessary and
no additional attenuation is to be realized, is the ideal one. 20 Claims 1.
Telecommunication system with a line (3) for digital duplex traffic,
comprising an arrangement for tapping the digital duplex traffic line (3)
the arrangement comprising discrimination means (4) for discriminating
digital simplex traffic 25      in one direction from the digital duplex
traffic characterized in that the arrangement further comprises echo
cancelling means (5-21) which are coupled to the discrimination means for
discriminating digital simplex traffic in the other direction from the
digital duplex traffic and in that the digital duplex traffic line is not
interrupted at the tapping point. 2. Telecommunication system as claimed in
Claim 1, characterized in that the discrimination means (4) comprise com-
30      parator means which have a first input (4-1) coupled to the line
(3) for receiving the digital duplex traffic and which have a second input
coupled to a reference point for receiving a reference signal. 3.
Telecommunication system as claimed in Claim 2, characterized in that the
echo cancelling means (5-21) comprise an echo cancelling device (6-8) and
an intersymbol interference cancelling device (9-11), an input (6-2) of
which 35      echo cancelling device being coupled to an output (4-3) of
the comparator means (4) and an output (7-3) of which echo cancelling
device being coupled to an input (9-2) of the intersymbol interference
cancelling device. 4. Telecommunication system as claimed in Claim 3,
characterized in that the arrangement further includes a first descrambler
(5) coupled to the output (4-3) of the comparator means (4) and a second
descrambler (21) coupled 



40      to the input (9-2) of the intersymbol interference cancelling
device (9-11). 5. Telecommunication system as claimed in Claim 4,
characterized in that the echo cancelling device (6-8) comprises a series
combination of a first shift register (6) and first memory means (7) and in
that the intersymbol interference cancelling device (9-11) comprises a
series combination of a second shift register (9) and second memory means
45      (10), the first and sepond memory (7,10) means being coupled via a
digital-to-analog converter (13) to a first input of a summator (14), a
second input of which summator being coupled to the first input (4-1) of
the comparator means and an output of which summator (14) being coupled to
inputs of the first and second memory means (7,10) and to the second shift
register (9). 50   6. Arrangement for tapping digital duplex traffic to be
used in a telecommunication system with a line for digital duplex traffic
without interrupting the line at the tapping point, the arrangement
comprising discrimination means (4) for discriminating digital simplex
traffic in one direction from the digital duplex traffic, the arrangement
further comprising echo cancelling means (5-21) coupled to the
discrimination means for discriminating digital simplex traffic in the
other direction from the digital duplex traffic. 7. Arrangement for tapping
digital duplex traffic as claimed in Claim 6, characterized in that the
discrimination means (4) comprise comparator means which have a first input
(4-1) that can be coupled to the line (3) for receiving the digital duplex
traffic and have a second input (4-2) coupled to a reference point for
receiving a reference signal. 9    EP 0 528 491 B1 transceiver device (NT
1) than to the second transceiver device (exchange 2), the digital data
traffic in one sense from NT 1 to exchange 2) has a larger amplitude than
the digital data traffic in the other sense (from exchange 2 to NT 1),
which is a result of the line attenuation. If the tapping point is nearer
to the exchange 2 than to the NT 1, the reverse is true no doubt. In either
case there should be sufficient line attenuation for discriminating the
digital simplex traffic in 5   either direction from the digital duplex
traffic on the basis of discrimination means 4 having one or more levels.
If insuf- ficient line attenuation is present (for example, in the case of
avery short line 3 between NT 1 and exchange 2), additional attenuation is
to be introduced, for example, by interrupting line 3 and inserting there
an attenuating line section. This is disadvantageous in that line 3 is to
be interrupted, which is undesired. However, in the vicinity of NT 1 and
exchange 2 there are often pluggable interconnections which may easily be
replaced by a pluggable attenuating line section. Since 10   on one side of
such an attenuating line section the data traffic in one direction has a
larger amplitude, and on the other side of the attenuating line section the
data traffic in the other direction has a larger amplitude, it is possible
to discriminate with first discrimination means on one side and with second
discrimination means on the other side of the attenuating line section both
streams of data traffic from the digital duplex traffic. When no additional
attenuation must be introduced, it is furthermore possible to interrupt
line 3 and install a repeater 15   at the location of the interruption, in
which repeater the two-wire line 3 is converted to a four-wire connection,
which repeater may simply be tapped as may afore-described two mutually
coupled hybrid circuits. Needless to observe that from all these options
the arrangement according to the invention in which no line interruption is
necessary and no additional attenuation is to be realized, is the ideal
one. 20 Claims 1. Telecommunication system with a line (3) for digital
duplex traffic, comprising an arrangement for tapping the digital duplex
traffic line (3) the arrangement comprising discrimination means (4) for
discriminating digital simplex traffic 25      in one direction from the
digital duplex traffic characterized in thatthe arrangement further
comprises echo cancelling means (5-21) which are coupled to the
discrimination means for discriminating digital simplex traffic in the
other direction from the digital duplex traffic and in that the digital
duplex traffic line is not interrupted at the tapping point. 2.
Telecommunication system as claimed in Claim 1, characterized in that the
discrimination means (4) comprise com- 30      parator means which have a
first input (4-1) coupled to the line (3) for receiving the digital duplex
traffic and which have a second input coupled to a reference point for
receiving a reference signal. 3. Telecommunication system as claimed in
Claim 2, characterized in that the echo cancelling means (5-21) comprise an
echo cancelling device (6-8) and an intersymbol interference cancelling
device (9-11), an input (6-2) of which 35      echo cancelling device being
coupled to an output (4-3) of the comparator means (4) and an output (7-3)
of which echo cancelling device being coupled to an input (9-2) of the
intersymbol interference cancelling device. 4. Telecommunication system as
claimed in Claim 3, characterized in that the arrangement further includes
a first descrambler (5) coupled to the output (4-3) of the comparator means
(4) and a second descrambler (21) coupled 40      to the input (9-2) of the
intersymbol interference cancelling device (9-11). 5. Telecommunication
system as claimed in Claim 4, characterized in that the echo cancelling
device (6-8) comprises 



a series combination of a first shift register (6) and first memory means
(7) and in that the intersymbol Interference cancelling device (9-11)
comprises a series combination of a second shift register (9) and second
memory means 45      (10), the first and sepond memory (7,10) means being
coupled via a digital-to-analog converter (13) to a first input of a
summator (14), a second input of which summator being coupled to the first
input (4-1) of the comparator means and an output of which summator (14)
being coupled to inputs of the first and second memory means (7,10) and to
the second shift register (9). 50   6. Arrangement for tapping digital
duplex traffic to be used in a telecommunication system with a line for
digital duplex traffic without interrupting the line at the tapping point,
the arrangement comprising discrimination means (4) for discriminating
digital simplex traffic in one direction from the digital duplex traffic,
the arrangement further comprising echo cancelling means (5-21) coupled to
the discrimination means for discriminating digital simplex traffic in the
other direction from the digital duplex traffic. 7. Arrangement for tapping
digital duplex traffic as claimed in Claim 6, characterized in that the
discrimination means (4) comprise comparator means which have a first input
(4-1) that can be coupled to the line (3) for receiving the digital duplex
traffic and have a second input (4-2) coupled to a reference point for
receiving a reference signal. 9    EP 0 528 491 B1 8. Arrangement for
tapping digital duplex traffic as claimed in Claim 7, characterized in that
the echo cancelling means (5-21) comprise an echo cancelling device (6-8)
and an intersymbol interference cancelling device (9-11), an input (6-2) of
which echo cancelling device being coupled to an output (4-3) of the
comparator means and an output (7-3) of which echo cancelling device being
coupled to an input (9-2) of the intersymbol interference cancelling
device. 6 9. Arrangement for tapping digital duplex traffic as claimed in
Claim 8, characterized in that the arrangement further includes a first
descrambler (5) coupled to the output of the comparator means (4) and a
second descrambler (21) coupled to the input (9-2) of the intersymbol
interference cancelling device (9-11). 10  10. Arrangement for tapping
digital duplex traffic as claimed in Claim 9, characterized in that the
echo cancelling device (6-8) comprises a series combination of a first
shift register (6) and first memory means (7) and in that the Intersymbol
interference cancelling device (9-11) comprises a series combination of a
second shift register (9) and second memory means (10), the first and
second memory means (7,10) being coupled via a digital-to-analog converter
(13) to a first input of a summator (14), a second input of which summator
being coupled to the first input (14) of 15     the comparator means and an
output of which summator being coupled to inputs of the first and second
memory means (7,10) and to the second shift register (9). PatentansprOche
20 1. Telekommunikationesystem mit einer Ledtung (3) fOr digitalen
Duplexverkehr, mit einer Anordnung zum Abzweigen der digitalen
Duplexleitung (3), wobei die Anordnung Diskriminationsmittel (4) aufweist
zum Diskriminieren des digitalen Simplexverkehrs in einer Richtung von dem
digialen Duplexverkehr, dadurch qekennzeichnet, daB die Anordnung weiterhin
mit Echokompensationsmitteln (5-21) versehen ist, die mit den
Diskriminationsmitteln gekop- 25      pelt sind zum Diskriminieren des
digitalen Simplexverkehrs in der anderen Richtung von dem digitalen
Duplexver- kehr und daB die digitale Duplexverhrsleitung am
Abzweigungspunkt nicht unterbrochen ist. 2. Telekommunikationssystem nach
Anspruch 1, dadurch aekennzeichnet. daB die Diskriminationsmlttel (4) Ver-
gleichsmittel umfassen mit einem ersten, mit der Leitung (3) gekoppelten
Eingang (4-1) zum Empfangen des digi- 30     talen Duplexverkehrs und mit
einem zweiten mit dem Bezugspunkt gekoppelten Eingang zum Empfangen eines
Bezugssignals. 3. Telekommunikationssystem nach Anspruch 2, dadurch
gakennzeichnet. daB die Echokompensationsmittel (5-21) eine
Echokompensationsanordnung (6-8) und eine
Intersymbolinterferenzkompensationsanordnung (9-11) umfas- 35      sen,
wobei ein Eingang (6-2) der Echokompensationsanordnung mit einem Ausgang
(4-3) der Vergleichsmittel (4) und ein Ausgang (7-3) mit einem Eingang
(9-2) der lntersymbolinterferenzkompensationsanordnung gekoppelt ist. 4.
Telekommunikationasystem nach Anspruch 3, dadurch nekennzeichnet, daB die
Anordnung weiterhin mit einem ersten (5), mit dem Ausgang (4-3) der
Vergleichsmittel (4) gekoppelten und mit einem zweiten, mit dem Eingang 40
(9-2) der lntersymbolinterferenzkompensationsanordnung (9-11) gekoppelten
Descrambler (21) versehen ist. 5. Telekommunikationssystem nach Anspruch 4,
dadurch cekennzeichnet, das die Echokompensationsanordnung (6-8) eine
Reihenschaltung aus einem ersten Schieberegister (6) und ersten
Speichermitteln (7) umfaBt und die
Intersymbolinterferenzkompensationsanordnung (9-11) eine Reihenschaltung
aus einem zwedten Schieberegister 45      (9) und zweiten Spoichermitteln
(10) umfaBt, wobei die ersten und zweiten Speichermittel (7,10) Ober einen
Digi- 



tal-Analog-Wandler (13) mit einem ersten Eingang eines Summierers (14)
gekoppelt sind, von dem ein zweiter Eingang mit dem ersten Eingang (4-1)
der Vergleichsmittel gekoppelt ist und von dem ein Ausgang (14) mit Ein-
gangen der ersten und zweiten Speichermittel (7,10) und mit dem zweiten
Schieberegister (9) gekoppelt ist. 50  6. Anordnung zum Abzweigen von
digitalem Duplexverkehr zum Gebrauch bei einem Telekommunikationssystem mit
elner Leitung fOr digitalen Duplexverkehr ohne Unterbrechung der Leitung an
dem Abzweigungspunkt, wobei diese Anordnung Diskriminationsmittel (4) zum
Diskriminieren von digitalem Simplexverkehr in elner Richtung von dem
digitalen Duplexverkehraufweist, wobei diese Anordnung weiterhin mit
Echokompensationsmitteln (5-21) versehen ist, die mit den
Diskriminationsmitteln gekoppelt sind zum Diskriminleren des digitalen
Simplexverkehrs in der ande- 55      ren Richtung von dem digitalen
Duplexverkehr. 7. Anordnung zum Ableiten von digitalem Duplexverkehr nach
Anspruch 6, dadurch aekennzeichnet, daB die Diskri- minationsmittel (4)
Vergleichsmittel umfassen mit einem ersten mit der Leitung (3) koppelbaren
Eingang (4-1) zum 10 *   C   L   N   S   *
1~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
~~~~~~~~~~~~~~~~~ EP 0 528 491 B1 Empfangen des digitalen Duplexverkehrs
und mit elnem zweiten mit einem Bezugspunkt gekoppelten Eingang (4-2) zum
Empfangen Sines Bezugesignals. 8. Anordnung zum Ableiten von digitalem
Duplexverkehr nach Anspruch 7, dadurch aekennzoichnet, dal die Echo- 5
kompensationsmittel (5-21) ems Echokompensationsanordnung (6-8) und Sine
Intersymbolinterferenzkompen- sationsanordnung (911) umfassen, wobei ein
Eingang (6-2) dieser Echokompensationsanordnung mit einem Aus- gang (4-3)
der Vergleichsmittel gekoppelt let und wobei ein Ausgang (7-3) mit einem
Eingang (9-2) der Intersymbolin- - -       terferenzkomponsationsanordnung
gekoppest let. 10  9. Anordnung zum Ableiten von digitalem Duplexverkehr
nach Anspruch 8, dadurch -okennzeichnet, daB sie weiter- hin mit einem
ersten (5), mit dem Ausgang der Vergleichsmittel (4) gekoppelten und einem
zwoeten mit dem Eingang (9-2) der
lntersymbolinterferenzkompensationsanordnung (9-11) gekoppelten Descrambler
(21) versehen let. 10. Anordnung zum Ableiten von digitalem Duplexverlehr
nach Anspruch 9, dadurch aokennzeichnet, daB die Echo- 15
kompensationsanordnung (6-8) eine Reihenschaltung aus elnem ersten
Schieberegister (6) und ersten Speicher- mitteln (7) umfaBt und die
lntersymbolinterferenzkompensationsanordnung (9-11) eine Reihenschaltung
aus einem zweiten Schieberegister (9) und zweiten Speichermitteln (10)
umfaBt, wobei die ersten und zweiten Speichermittel (7,10) Ober einen
Digital-Analog-Wandler (13) mit einem ersten Eingang Sines Summierers (14)
gekoppelt sind, von dem gin zweiter Eingang mit dem ersten Eingang (14) der
Vergleichsmittel gekoppeHt ist und von dam ein 20      Ausgang mit
Eingangen der ersten und zweiten Speichermittel (7,10) und mit dem zweiten
Schieberegister (9) gekoppelt ist. iRevendications 25 1. Systeme de
telecommunications comportant une ligne (3) pour le trafic numerique en
duplex, comprenant un agen- cement pour pr6lever le trafic numdrique en
duplex sur la ligne (3), Iagencement comprenant des moyens de die-
crimination (4) pour s6parer le trafic numerique en simplex dans une
direction vis-a-vis du trafic numerique en duplex, caracterise en co quo
'agencement comprend, on outre, des moyens suppresseurs d'echo (5-21)
couples 30      aux moyens de discrimination pour s6parer le trafic
numerique en simplex dans l'autre direction du trafic num6rique en duplex,
et en ce quo la ligne de trafic num6rique en duplex n'est pas interrompue
au point de prelevement. 2. Systeme de t6lecommunications solon la
revendication 1, caract6ris4 en ce que les moyene de discrimination (4)
comprennent des moyens de comparaison qui comportent une premiere entree
(4-1) couplee a la ligne (3) de 35      r6ception du trafic numerique en
duplex et une deuxieme entree coupl6e A un point de reference pour recevoir
un signal de r6f6rence. 3. Systbme de tel6communications selon la
revendication 2, caracteris6 en ce quo lee moyens suppresseurs d'6cho
(5-21) comprennent un dispositif suppresseur d'echo (6-8) et un dispositif
suppresseur d'interference intersymbole 40      (9-11), une entr6e (6-2)
dudit dispositif suppresseur d'echo etant coupl6e A une sortie (4-3) des
moyens de corn- paraison (4) et une sortie (7-3) dudit dispositif
suppresseur d'dcho etant coupidoe A une entrde (9-2) du dispositif
suppresseur d'interf6rence intersymbole. 4. Systeme de t6l6communications
selon la revendication 3, caracterise en ce que l'agencement comprend, en
outre, 45      un premier desembrouilleur (5) couple a la sortie (4-3) des
moyens de comparaison (4) et un deuxieme d6sem- brouilleur (21) couple a
l'entr6e (9-2) du dispositif suppresseur d'interference intersymbole
(9-11). 5. Systbme de telecommunications selon la revendication 4,
caracterise en ce quo le dispositif suppresseur d'echo 



(6-8) comprend une combinaison en s6rie d'un premier registre a decalage
(6) et d'un premier moyen de m6mori- 50      sation (7) et en ce quo le
dispositif suppresseur d'interference intersymbole (9-11) comprend une
combinaison en serie d'un deuxieme registre adecalage (9) et d'un douxieme
moyen de memorisation (10), le premier et le deuxieme moyens de
m6morisation (7, 10) 6tant couples, via un convertisseur
numerique/analogique (13), a une premiere entree d'un sommateur (14), une
deuxieme entreo de celul-ci etant couplee A la premiere entree (4-1) des
moyens de comparaison et une sortie dudit sommateur (14) etant couplee A
des entr6es du premier et du deuxibme moyens 55      de m6morisation (7,
10) et au deuxibme registre a decalage (9). 6. Agencement de prdlAvement
d'un trafic numerique en duplex susceptible d'tre utilise dans un systbme
de tele- communications avec une ligne pour Is trafic numerique en duplex
sans interrompre la ligne aux points de prelb- ._ il  1II    EP 0 528 491
BI vement, l'agencement comprenant des moyens de diwcrimination (4) pour
discriminer le trafic num6rique en simplex dans une direction du trafic
numerique en duplex, I'agencoment comprenant, en outre, des moyens
suppresseurs d'6cho (5-21) couples aux moyens de discrimination pour
discriminer le trafic numerique en simplex dans l'autre sons du trafic
numerique en duplex. 5 7. Agencement pour prelever un trafic num6rique en
duplex salon la revendication 6, caract6ris6 en ce quo les moyens de
discrimination (4) comprennent des moyens de comparaison qui comportent une
premiere entree (4-1) qui pout -~ -       etre couplee a la ligne (3) pour
recevoir le trafic numerique en duplex et une deuxieme entr6e (4-2) couple.
a un point de ref6rence pour recevoir un signal de reference. 10 8.
Agencement pour prelever un trafic numerique en duplex solon la
revendication 7, caracterise en ce que les moyens suppresseurs d'echo
(5-21) comprennent un dispositif suppresseur d'6cho (6-8) et un dispositi
suppresseur d'inter- ference intersymbole (9-11), une entree (6-2) du
dispositif suppresseur d'echo 6tant couplee a une sortie (4-3) des moyens
de comparaison et une sortie (7-3) dudit dispositif suppresseur d'echo
etant couplee & une entree (9-2) du 15      dispositif suppresseur
d'interference intersymbole. 9. Agencement pour prelever un trafic
numerique solon la revendication 8, caracterise en cs qu'il comprend, en
outre, un premier desembrouilleur (5) couple a la sortie des moyens de
comparaison (4) et un deuxibme desembrouilleur (21) couple a l'entree (9-2)
du dispositif suppresseur d'interference intersymbole (9-11). 20 10.
Agencement pour prelever un trafic num6rique en duplex solon la
revendication 9, caracteris6 en ce quo le dispositif suppresseur d'echo
(6-8) comprend une combinaison en serie d'un premier registre a d6calage
(6) et d'un premier moyen de m6morisation (7) et en ce quo le dispositif
suppresseur d'interference intersymbole (9-11) comprend une combinaison en
serie d'un deuxibme registre a decalage (9) et d'un deuxieme moyen de
memorisation (10), le 25      premier et le deuxibme moyens de m6morisation
(7, 10) etant couples, via un convertisseur numerique/analogique (13), a
une premibre entre d'un sommateur (14), une deuxieme entree de ce sommateur
etantcouplee a la premibre entree (14) des mayens de comparaison et une
sortie du sommateur etant couplee a des entrees du premier et du deuxibme
moyens de m6morisation (7, 10) et au deuxieme registre a decalage (9). 30
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