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Description

TECHNICAL FIELD OF THE INVENTION

[0001] The present invention relates to a method in a
transceiver for allocating transmission capacity between
the two directions of transmission in wire line data com-
munication.
[0002] It also relates to a transceiver adapted to be
positioned in communication sites of a wire line data com-
munication system, said transceiver being adapted to
transmit and receive data in the system and comprises
a control unit adapted to control the functions of the trans-
ceiver.

BACKGROUND OF THE INVENTION

The Public Telephone Access Network

[0003] The access network (telephone network) con-
stitutes a star-net-topology, see figure 1. The fibre back-
bone data network is terminated at the Central Office
(CO) supporting 500-20000 end customers. From the CO
primary cables carrying 100-1200 pairs runs to Cabinets
(Cab) which are cross-connect-points. The last 100-800
meters of twisted pairs between the Cab and the cus-
tomer premises is called the distribution network.
[0004] It is desirable to re-use the existing copper ac-
cess network for delivering high capacity data connec-
tions ("broadband") to the premises. The family of sys-
tems designed for this purpose is called DSL (Digital Sub-
scriber Lines) systems.
[0005] Statistics of network topology and cable lengths
are crucial parameters when deploying DSL. The copper
loops have the property that the possible transmission
data rates decreases for longer loops because the sig-
nals get more attenuated the longer the loop is. A second
property that limits the possible data rates is crosstalk,
i.e. self made noise, that occurs between different copper
pairs in the same cable during transmission.
[0006] Common to all currently used DSL systems is
that they are designed for a worst case scenario. This
means that the systems are designed for a maximum
cross-talk scenario, i.e. all systems are transmitting all
the time and generates full cross talk to each other. In
reality, it is very unlikely that all users are transmitting
and receiving data at the same time, and all the time, and
thus it can be argued that this optimization criteria would
lead to a waste of capacity. An outcome of this is that
some users that would need more capacity cannot have
it since the system is "saving" capacity in case the max-
imum cross-talk scenario should occur.
[0007] There are two kinds of crosstalk: Near End
Cross Talk (NEXT) and Far End Cross Talk (FEXT).
NEXT is noise that comes from a transmitter on a neigh-
bouring pair at the same end. FEXT is noise that comes
from a transmitter on a neighbouring pair located at the
far end of the line. This is illustrated in figure 2.

[0008] NEXT is always stronger than FEXT and most
DSL systems are designed to avoid NEXT but assumes
that FEXT always is present. Some systems operating
at low frequencies, i.e. frequencies up to 500-800 kHz,
are designed to also take NEXT into account. This is
possible since NEXT is not very severe at low frequencies
(see figure 3). At these frequencies the received signal
is stronger than the NEXT, and hence there exist a pos-
itive signal to noise ratio that can be used for transmission
in both directions.
[0009] Existing standardized DSL (digital subscriber
lines) systems for high capacities (5-10 Mbit/s in both
directions) suffers from short reach. VDSL, Very high
speed Digital Subscriber Line, is a member in the DSL
family that is designed for high capacities (10-52 Mbit/s).
The reason why VDSL can offer much higher capacities
than, e.g., ADSL, Asymmetric Digital Subscriber Line,
and SHDSL, Symmetric High bit rate Digital Subscriber
Line, is that the system uses a much larger bandwidth.
The VDSL frequency band ranges from some 100 kHz
up to 12-20 MHz. ADSL and SHDSL are using frequen-
cies between 0 and maximum 1.1 MHz. Because of the
attenuation that increases with frequency and cable
length, and the crosstalk, the usable bandwidth decreas-
es very fast for longer loops. This means that the large
bandwidth of VDSL is only usable for shorter loops. VDSL
can deliver 10 Mbit/s up to 800-1000 meters. For longer
loops the attenuation in a VDSL system is too high and
the data rates drops quickly down to, or below, the level
of ADSL and SHDSL.

The DSL family

[0010] There are several variants of DSL systems
standardized in international standardization bodies
such as ITU-T (International), T1E1 (North America), and
ETSI (Europe). The three most significant systems are
briefly presented in the sequel.

ADSL, Asymmetric Digital Subscriber Line

[0011] ADSL is the most popular and widely deployed
DSL system. The cornerstone for ADSL systems is long
reach capability and asymmetric data rates. Asymmetric
data rates means that the system is designed for provid-
ing a higher data rate in the downstream direction than
in the upstream direction. The ADSL network equipment
is installed at the central office (local exchange) and op-
erates over the existing copper infrastructure providing
services to a majority of existing telephone customers
(e.g., 80-90% in European networks). The operator only
needs to increase broadband capacity in the backbone
and pre-install equipment at the central office in a regional
area. He will later connect new customers as they adopt
to the service offered in that area. Only small adjustments
in existing copper network are required. When using AD-
SL it is possible to support ordinary telephony (POTS -
Plain Ordinary Telephone Service) carried over the same
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line.

SHDSL, Symmetric High bit rate Digital Subscriber 
Line

[0012] SHDSL is a system that is designed to provide
symmetric data rates, in the magnitude of 2Mbit/s in each
direction, at long range. It is expected that SHDSL mainly
will be used by business customers with the need of LAN
interconnect, PABX’s (private automatic branch ex-
change), Internet, etc. When using SHDSL it is not pos-
sible to support ordinary analogue telephony (POTS) car-
ried over the same line.

VDSL, Very high speed Digital Subscriber Line

[0013] VDSL is considered to be the next generation
broadband technology for the copper networks. It pro-
vides higher data bandwidths than ADSL and SHDSL
but to the expense of shorter reach. For VDSL, network
operators can only partly use the same deployment strat-
egy as for ADSL. From the central office, VDSL can be
offered to e.g. 30 - 50% of customers compared to
80-90% in the case of ADSL. (This depends on the to-
pology of the specific network.) To further increase the
VDSL customer base it is necessary to deploy a fibre-to-
the-cabinet (FTTCab) infrastructure meaning that the fi-
bre termination point is moved closer to the premises
giving a shorter copper loop. The cabinet is deployed at
the local cross-connect point for the distribution network,
which normally is the only point-of-presence for the cable.
(The cabinet is in general the only point where practical
operations on the cable are possible.) The VDSL Digital
Subscriber Line Access Multiplexer (DSLAM) equipment
will be placed in the new cabinet and VDSL is used to
serve the customers over the last drops of cable. When
using VDSL it is possible to support ordinary telephony
carried over the same line.
[0014] Deploying new FTTCab infrastructures is a dif-
ficult decision since it is considered expensive by many
network operators. Dedicated VDSL roll-out investments
are done in advance of the market and may lead to un-
certain pay-back times for the new cabinets that contain
active electronics, broadband equipment, power feeding,
and environmental protection.Still there are a number of
operators that have plans to do it as a step towards a
more modem and data centric access network.

Duplex methods

[0015] The way the available analogue bandwidth is
shared in both direction of transmission is described and
managed by the use of a duplex method. There are in
principle four different duplex methods:

Frequency Divided Duplex (FDD):

[0016] In a FDD system the available analogue band-

width is divided into non-overlapping frequency bands.
Each band is used for either up- or downstream trans-
mission. In a FDD system NEXT is avoided, but FEXT
will occur. Examples of DSL systems that are based on
FDD are ADSL and VDSL.

Time Division Duplex (TDD):

[0017] In a TDD system the up- and down stream data
is transmitted in different time slots, i.e., the entire ana-
logue bandwidths is used for both up- and downstream
transmission, but not at the same time. To avoid NEXT
it is necessary that all modems in the same cable is time
synchronized, i.e. all modems send upstream data at the
same time, and downstream data at the same time. Syn-
chronized TDD is used in Japan for ISDN and a special
Japanese variant of ADSL.

Echo Cancelled Duplex (EC), sometimes also denot-
ed as "full duplex":

[0018] Data is transmitted simultaneously in both up-
and downstream direction over the same frequency
band, i.e., the entire analogue bandwidth is used in both
directions. With this technique the modem receiver will
receive not only the signal transmitted from the other side
of the line, but also its own return echo from the trans-
mitter at the same side. This requires that the modem
provides echo cancellation functionality. EC systems suf-
fer from, and are limited by NEXT. SHDSL is a member
in the DSL family that utilize EC techniques.

Burst Mode Duplex (BM)

[0019] See, for instance, the technology white paper:
"Etherloop Spectrum Manager", Patric Stanley, Elastic
Networks, doc. Nr. 08-01063-01. In BM each modem
transmits and receives data in up- and downstream in a
non synchronized fashion. The modem is silent when it
does not have data to send. This means that received
data either suffer from NEXT and/or FEXT from other
pairs, or not suffers at all from crosstalk. There are no
standardized systems based on this duplex method.

Problems with current and existing techniques

[0020] ADSL provides asymmetric services at long
loops, but is suboptimal when it comes to provide high
bandwidth symmetric services at long loops.
[0021] VDSL provides high bit rates at short loops, but
cannot be used for long loops.
[0022] SHDSL provides symmetric long reach servic-
es, but the capacity at short loops is much less than VDSL
bit rates.
[0023] For VDSL systems a technique called Zipper is
standardized. Zipper is a time-synchronized frequency
division duplex implementation of discrete multi tone
(DMT) modulation. The Zipper technique is described in
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WO 99/43123. A system using the Zipper technique suf-
fers however from the same disadvantage as described
for VDSL above, i.e. can not be used for long loops.
[0024] In EP 0991202 it is described how echo can-
cellation can be implemented in a system using Zipper.
Here it is described that it is possible to utilize echo can-
cellation for all carriers in a Zipper system. However, such
a system is not optimal for providing high capacities at
short loops. Even if the echoes are cancelled for the entire
transmission band, the NEXT will drown the high frequen-
cy signal and the overall capacity will be lower.

SUMMARY OF THE INVENTION

[0025] An object of the invention is to provide a wire
line data communication system with long reach and high
capacity for symmetrical services.
[0026] This object is achieved in a method according
to claim 1 and in a transceiver according to claim 8.
[0027] Hereby a system and a method for wire line
data communication are provided where the different ad-
vantages of the different duplex methods can be utilized
simultaneously, thereby allowing for both long reach and
high capacity.
[0028] Suitably the step of allocating comprises allo-
cating a first frequency band comprising the lowest avail-
able frequency band to full duplex with echo cancellation
and at least two frequency bands to FDD, said FDD
bands following the first band in frequency, at least one
of the FDD bands being used for upstream transmission
and at least one for downstream transmission and allo-
cating a frequency band for the highest of the available
bandwidth to burst mode duplex.
[0029] Hereby both the possibility of full capacity for
one user is provided by the burst mode band and at the
same time a guaranteed capacity is always provided by
the FDD bands if more users are transmitting at the same
time.
[0030] Further advantageous embodiments of the in-
vention are set out in the dependent claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031]

Fig. 1 shows an access network topology.
Fig. 2 shows how crosstalk arises.
Fig. 3 is a spectral description of attenuation, NEXT
and FEXT.
Fig. 4 is a diagram showing Frequency Division Du-
plex (FDD).
Fig. 5 is a diagram showing Time Division Duplex
(TDD).
Fig. 6 is a diagram showing Echo Cancelled Duplex.
Fig. 7 is a diagram showing a first embodiment of a
mixed duplex frequency plan according to the inven-
tion.
Fig. 8 is a diagram showing a second embodiment

of a mixed duplex frequency plan according to the
invention.
Fig. 9 is a diagram schematically showing a trans-
ceiver according to the invention.

DETAILED DESCRIPTION OF EMBODIMENTS

[0032] The present invention combines several duplex
methods to obtain attractive properties. It makes it pos-
sible to provide a system that can offer high peak capacity
for short cables and a guaranteed symmetric threshold
capacity for both long and short cables.
[0033] One embodiment of a mixed duplex frequency
plan according to the invention is depicted in figure 7.
This frequency plan example consists of four frequency
bands; A, B, C and D. The intention with the mixed duplex
band plan is to arrange the signalling, e.g. to use different
duplex methods in different parts of the spectrum simul-
taneously, to obtain system properties that offers both
long range symmetric services and high bit rates for
shorter ranges.
[0034] Band A is located at low frequencies, e.g.
30-500 kHz. This is only a qualitative guess. The exact
corner frequencies are determined by taking many dif-
ferent optimization criteria into account. The criteria could
be for example network topology, the type of services,
profitability, etc. The same applies for the exact positions
in the available frequency band of the other bands in the
mixed duplex plan. Band A is a full duplex band where
echo cancellation is used. Since this band is located at
low frequencies it can always be used for both long and
short cables. Due to the cable attenuation this is the only
usable frequency band for very long cables. A typical
data rate for this band is 2.3 Mbps symmetric for reaches
up to 1700-2500 meters, see for example Marc Kimpe’s
IEEE contribution on SHDSL.
[0035] Band B and C are FEXT limited bands using
FDD as the duplex method. This means that in band B
only downstream transmission is allowed and in band C
only upstream transmission is allowed or vice verse. The
corner frequencies of band B can be, for instance, 500
kHz to 2 MHz, and the corner frequencies for band C can
be for example 2 MHz and 4 MHz. As discussed above
the optimal position of these corner frequencies could
depend on many different criteria.
[0036] Band D can be used as a full duplex band from
for example 4 MHz up to for example 12 MHz. 12 MHz
is the highest standardized frequency in VDSL. In anoth-
er system it would be possible to use even higher fre-
quencies. If D is used for full duplex, it is preferred that
the transceiver uses it only when it has data to send and
is silent the rest of the time, i.e. burst mode duplex. Here-
by band D can only be fully utilized if the user is the only
user transmitting at a specific moment. If however, other
users are transmitting at the same time in band D they
will introduce crosstalk to the signal and significantly de-
crease the data rate capacity of that band. Therefore, the
FDD bands, in this example band B and C, are used to
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provide a minimum guaranteed capacity to all the users.
With this system all users are always given at least the
guaranteed capacity, in the FDD bands. Furthermore, in
many cases the users are provided the whole capacity
of band D. In addition also long range services are pro-
vided good capacity through the first band, which is band
A in this example. Furthermore it would be possible to
use echo cancellation in band D also to increase the data
rate in both directions for a single user when no other
user is transmitting. In one embodiment, band D is only
used as an extra resource. In this embodiment band A,
B and C are normally used and band D is used when
more capacity is needed.
[0037] Of course the number of bands can be varied.
The arrangement of the bands and the positions of the
bands can also be varied in frequency. The given exam-
ple is just one of many possible examples. For example
there could be more FDD bands and they could be dis-
tributed between up- and downstream transmission as
desired. Band D can be omitted or used as a pure FDD
band.
[0038] A second embodiment of a mixed duplex fre-
quency plan according to the invention is depicted in fig-
ure 8. Here the entire frequency band is sub-divided into
three bands, A, B, and C. As in the previous example,
band A is used for echo cancelled duplex. The difference
is that band B is used for time division duplex. Band C
corresponds to band D in the previous example and is
used for burst mode duplex. By using TDD in band B,
the same characteristics is obtained as in the previous
example where B and C were used for FDD; this band
will guarantee that a certain capacity always will be pre-
served.
[0039] Suitably, a single transceiver is able to perform
the management and allocation of the different duplex
methods to different frequency bands, see further below.
[0040] In one preferred embodiment of the invention
the system is based on the Zipper Discrete Multi-tone
Modulation (DMT) technique, i.e. the available bandwidth
is divided by assigning different sub carriers for the dif-
ferent directions. The Zipper technique allows the band-
width to be split dynamically between up- and down-
stream in almost any proportion without requiring a com-
plex bank of tunable pass band analog filters. Thus al-
most any desired ratio between up- and downstream bit
rates can be chosen at any time. An advantage with the
Zipper technique for this invention is that the frequency
location, i.e. the bandwidth and frequency edges, of the
bands and the arrangement and number of different
bands can easily be adjusted at any time via the use of
control software. Furthermore, with the Zipper DMT tech-
nique echo cancellation is simple and effective as is de-
scribed in EP 0991202.
[0041] The invention will now be described more gen-
erally. For long loops, where the attenuation is high, the
only usable spectrum is the lowest part of the frequency
spectrum. This is band A in the first embodiment. For
delivering symmetric data services for customers with

long loops the best way to utilize this spectrum is to apply
the duplex method based on echo cancellation, i.e., use
the same band for continuous transmission in both direc-
tions. Thus, according to the invention a first band using
full duplex and echo cancellation is provided for low fre-
quencies. Preferably the Zipper technique is used as de-
scribed above.
[0042] To be able to offer high data rates to customers
with shorter loops, the frequency bands higher up in the
spectrum should use FDD or TDD in order to avoid NEXT.
This is band B and C in Fig. 7 in the first embodiment but
it could also be more than two different bands using FDD.
These FDD or TDD bands guarantees a certain band
width even if other users are transferring at the same
time.
[0043] It is also possible according to the invention to
provide full duplex bands higher up in the spectrum giving
the possibility of extra capacity to users. In the embodi-
ment described in relation to fig. 7 this is band D. In band
D echo cancellation can also be used allowing for a user
to send data simultaneously in both directions. In this
case due to the strong NEXT it would be preferred to only
transmit when no other modem is transmitting. It as-
sumes that a modem is silent when it doesn’t transmit.
This is also called "burst mode transmission".
[0044] In a system according to the invention data with
high QoS (Quality of Service) requirement, could be pri-
oritised to be transported over bands providing guaran-
teed bandwidth.
[0045] A wire line data communication system com-
prises a transceiver, often called a modem, in each end
of line. The modems transmit and receive signals and
translate the signals from analogue to digital represen-
tation and vice verse. The function of a modem in a wire
line data communication system is well known for a per-
son skilled in the art and will not be described in detail
here.
[0046] Such a transceiver is schematically shown in
figure 9. In the figure a first transceiver 1 is connected to
a telephone line 3 which in turn is connected to a second
transceiver 5. The first and second transceivers comprise
the same parts and the same functions. Here below the
first transceiver 1 is described in detail and is shown to
comprise a digital and analogue transmitter 7 and a digital
and analogue receiver 9 both connected to a hybrid 11.
The hybrid 11 is connected to the telephone line 3. The
transmitter 7 is adapted to transmit the signals out to the
telephone line 3 through the hybrid 11 and the receiver
9 is adapted to receive signals from the telephone line 3
through the hybrid 11. Furthermore, the transceiver com-
prises an echo canceller 13 which is connected to both
the transmitter 7 and the receiver 9. The echo canceller
is adapted to cancel echo received in the receiver 9 orig-
inating from the signal transmitted from the transmitter
7. The signal transmitted from the transmitter 7 can be
reflected in the hybrid 11 and in impedance miss-match-
es along the telephone line 3. These echo signals will
disturb the actual received signal. How the echo canceller
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is working is described in for example EP 0991202 and
will not be further described here.
[0047] Furthermore, a control unit 15 is provided in the
transceiver. This control unit 15 is connected to the echo
canceller 13 and to the transmitter 7 and the receiver 9
and is adapted to control these units. According to the
invention the control unit 15 comprises echo canceller
controlling means adapted to control the echo canceller
13 to only echo cancel in certain frequency bands. In the
first embodiment the signals received in frequency band
A should be echo cancelled and possibly also the signals
in frequency band D. The control unit 15 comprises soft-
ware defining the requested band arrangement, i.e.
which frequency bands that should be allocated to which
duplex methods. As already discussed above, the low
frequency bands should preferably be allocated for full
duplex with echo cancellation and at least two frequency
bands higher in the spectrum should be allocated for FDD
or possibly one band for TDD. The control unit 15 controls
the echo canceller 13, the transmitter 7 and the receiver
9 to allocate the frequencies accordingly.
[0048] The transceiver with the control unit, echo can-
celler unit, and the other units is preferably located on a
chip that is easily mounted into a modem.
[0049] A public telephone network has been de-
scribed. It should however be clear that the invention
could be applied also in private networks, such as Multi-
Dwelling Unit (MDU) networks, Multi-Tenant Unit (MTU)
networks, and campus area networks.
[0050] The method according to the invention is imple-
mented by means of a computer program product com-
prising the software code means for performing the steps
of the method. The computer program product is run on
a computer placed in the transceiver. The computer pro-
gram is loaded directly or from a computer usable medi-
um, such as a floppy disc, a CD, the Internet etc.

Claims

1. A method performed in one single transceiver for
allocating transmission capacity between the two di-
rections of transmission in wire line data communi-
cation, characterised by the step of allocating from
said single transceiver different parts of the available
bandwidth to different duplex methods simultane-
ously, wherein a first frequency band comprising the
lowest available frequency band is allocated to full
duplex with echo cancellation.

2. A method according to claim 1, comprising using the
Zipper technique for the data transmission.

3. A method according to any one of the preceding
claims, wherein the step of allocating comprises al-
locating at least two frequency bands to FDD, said
FDD bands following a first band in frequency, which
is used for full duplex with echo cancellation, at least

one of the FDD bands being used for upstream trans-
mission and at least one for downstream transmis-
sion.

4. A method according to any one of the preceding
claims, wherein the step of allocating comprises al-
locating a frequency band for the highest of the avail-
able bandwidth to burst mode duplex.

5. A method according to any one of the preceding
claims, wherein the step of allocating comprises al-
locating a frequency band of the available bandwidth
to TDD.

6. A computer program product directly loadable into
the internal memory of a processing means within a
computer placed in a transceiver, comprising the
software code means for performing the steps of any
of the claims 1-5.

7. A computer program product stored on a computer
usable medium, comprising readable program for
causing a processing means in a computer placed
in a transceiver, to control an execution of the steps
of any of the claims 1-5.

8. A transceiver adapted to be positioned in communi-
cation sites of a wire line data communication sys-
tem, said transceiver being adapted to transmit and
receive data in the system and comprises a control
unit (15) adapted to control the functions of the trans-
ceiver, characterised in that said control unit (15)
is adapted to control the transceiver to allocate dif-
ferent parts of the available frequency bandwidth to
different duplex methods simultaneously, and to al-
locate a first frequency band comprising the lowest
available frequency band to full duplex with echo
cancellation.

9. A transceiver according to claim 8, wherein the con-
trol unit (15) is adapted to control an echo canceller
(13) in the transceiver to only echo cancel signals
received in the transceiver in certain predefined fre-
quency bands.

10. A transceiver according to claim 8 or 9, comprising
means for using the Zipper technique for the data
transmission.

11. A transceiver according to any one of the claims
8-10, wherein the control unit (15) is adapted to con-
trol the transceiver to allocate at least two frequency
bands to FDD, said FDD bands following a first band
in frequency, which first band is used for full duplex
with echo cancellation, at least one of the FDD bands
being used for upstream transmission and at least
one for downstream transmission.
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12. A transceiver according to any one of the claims 8-1
l, wherein the control unit (15) is adapted to control
the transceiver to allocate a frequency band for the
highest of the available bandwidth to full duplex in
burst mode.

13. A transceiver according to any one of the claims
8-12, wherein the control unit (15) is adapted to con-
trol the transceiver to allocate a frequency band of
the available bandwidth to TDD.

Patentansprüche

1. Verfahren ausgeführt in einem einzelnen Sender/
Empfänger zum Zuweisen von Übertragungskapa-
zität zwischen den zwei Übertragungs-Richtungen
in einer Drahtleitungs-Kommunikation, gekenn-
zeichnet durch den Schritt gleichzeitigen Zuwei-
sens verschiedener Teile der verfügbaren Bandbrei-
te von dem einzelnen Sender/Empfänger an ver-
schiedene Duplexmethoden, wobei ein erstes Fre-
quenzband, das das niedrigste verfügbare Fre-
quenzband umfasst, einem Vollduplex mit Echo-Un-
terdrückung zugewiesen wird.

2. Verfahren nach Anspruch 1, umfassend Verwenden
der Zipper-Technik für die Datenübertragung.

3. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei der Schritt Zuweisen umfasst Zuweisen
wenigstens zweier Frequenzbänder an FDD, wobei
die FDD-Bänder einem ersten Band in Frequenz fol-
gen, das für Vollduplex mit Echo-Unterdrückung ver-
wendet wird, wobei wenigstens eines der FDD-Bän-
der für Übertragung in Aufwärtsrichtung und wenig-
stens eines für Übertragung in Abwärtsrichtung ver-
wendet wird.

4. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei der Schritt Zuweisen umfasst Zuweisen
eines Frequenzbandes für die höchste der verfüg-
baren Bandbreiten an Burst-Modus-Duplex.

5. Verfahren nach einem der vorhergehenden Ansprü-
che, wobei der Schritt Zuweisen umfasst Zuweisen
eines Frequenzbandes der verfügbaren Bandbrei-
ten an TDD.

6. Computerprogrammprodukt, das direkt in den inter-
nen Speicher eines Bearbeitungsmittels innerhalb
eines in einem Sender/Empfänger platzierten Com-
puters geladen werden kann, umfassend Software-
codemittel zum Ausführen der Schritte eines der An-
sprüche 1 bis 5.

7. Computerprogrammprodukt, gespeichert auf einem
Computerverwendbaren Medium, umfassend ein

lesbares Programm, das ein Verarbeitungsmittel in
einem in einem Sender/Empfänger platzierten Com-
puter veranlasst, Ausführung der Schritte nach ei-
nem der Ansprüche 1 bis 5 zu steuern.

8. Sender/Empfänger, dazu eingerichtet, an Kommu-
nikationsseiten eines Drahtleitungs-Kommunikati-
onssystems positioniert zu werden, wobei der Sen-
der/Empfänger dazu eingerichtet ist, Daten in dem
System zu übermitteln und empfangen, und eine
Steuerungseinheit (15) umfasst, die dazu eingerich-
tet ist, die Funktionen des Sender/Empfängers zu
steuern, gekennzeichnet dadurch, dass die Steu-
ereinheit (15) dazu eingerichtet ist, den Sender/
Empfänger zu steuern, um gleichzeitig verschiedene
Teile der verfügbaren Bandbreite an verschiedene
Duplex-Verfahren zuzuweisen, und um ein erstes
Frequenzband, das das niedrigste verfügbare Fre-
quenzband umfasst, einem Vollduplex mit Echo-Un-
terdrückung zuzuweisen.

9. Sender/Empfänger nach Anspruch 8, wobei die
Steuereinheit (15) dazu eingerichtet ist, einen Echo-
Unterdrücker (13) in dem Sender/Empfänger zu
steuern, um nur Echo-Unterdrückung der Signalen
durchzuführen, die in dem Sender/Empfänger in be-
stimmten vordefinierten Frequenzbändern empfan-
gen werden.

10. Sender/Empfänger nach Anspruch 8 oder 9, umfas-
send Mittel zum verwenden der Zipper-Technik für
die Datenübermittlung.

11. Sender/Empfänger nach einem der Ansprüche 8 bis
10, wobei die Steuereinheit (15) dazu eingerichtet
ist, den Sender/Empfänger zu steuern, um wenig-
stens zwei Frequenzbänder an FDD zuzuweisen,
wobei die FDD-Bänder einem ersten Frequenzband
in Frequenz folgen, wobei das erste Band für Voll-
duplex mit Echo-Unterdrükkung verwendet wird, wo-
bei wenigstens eines der FDD-Bänder für Aufwärts-
übermittlung und wenigstens eines für Abwärtsüber-
mittlung verwendet wird.

12. Sender/Empfänger nach einem der Ansprüche 8 bis
11, wobei die Steuereinheit (15) dazu eingerichtet
ist, den Sender/Empfänger zu steuern, um ein Fre-
quenzband für die höchste der verfügbaren Band-
breiten an Vollduplex im Burst-Modus zuzuweisen.

13. Sender/Empfänger nach einem der Ansprüche 8 bis
12, wobei die Steuereinheit (15) dazu eingerichtet
ist, den Sender/Empfänger zu steuern, um ein Fre-
quenzband der verfügbaren Bandbreite an TDD zu-
zuweisen.
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Revendications

1. Procédé exécuté dans un émetteur/récepteur uni-
que pour attribuer une capacité de transmission en-
tre les deux directions de transmission dans une
communication de données par ligne câblée, carac-
térisé par l’étape d’attribution, à partir dudit émet-
teur/récepteur unique, de différentes parties de la
largeur de bande disponible à différents procédés
de duplexage de façon simultanée, dans lequel une
première bande de fréquence comprenant la bande
de fréquence disponible la plus basse est attribuée
à un duplexage complet avec élimination d’écho.

2. Procédé selon la revendication 1, comprenant l’uti-
lisation de la technique "Zipper" pour la transmission
de données.

3. Procédé selon l’une quelconque des revendications
précédentes, dans lequel l’étape d’attribution com-
prend l’attribution d’au moins deux bandes de fré-
quence à un duplexage par division de fréquence
(FDD), lesdites bandes FDD suivant une première
bande de fréquence, qui est utilisée pour un duplexa-
ge complet avec élimination d’écho, au moins l’une
des bandes FDD étant utilisée pour une transmission
montante et au moins l’une pour une transmission
descendante.

4. Procédé selon l’une quelconque des revendications
précédentes, dans lequel l’étape d’attribution com-
prend l’attribution d’une bande de fréquence pour la
plus élevée de la largeur de bande disponible à un
duplexage à mode en rafales.

5. Procédé selon l’une quelconque des revendications
précédentes, dans lequel l’étape d’attribution com-
prend l’attribution d’une bande de fréquence de la
largeur de bande disponible à un duplexage par di-
vision dans le temps (TDD).

6. Produit de programme informatique pouvant être di-
rectement chargé dans la mémoire interne de
moyens de traitement à l’intérieur d’un ordinateur
disposé dans un émetteur/récepteur, comprenant
les moyens formant code de logiciel pour exécuter
les étapes selon l’une quelconque des revendica-
tions 1 à 5.

7. Produit de programme informatique mémorisé sur
un support utilisable par un ordinateur, comprenant
un programme pouvant être lu pour amener des
moyens de traitement dans un ordinateur disposé
dans un émetteur/récepteur, à commander une exé-
cution des étapes selon l’une quelconque des reven-
dications 1 à 5.

8. Emetteur/récepteur adapté de façon à être position-

né dans des sites de communication d’un système
de communication de données à ligne câblée, ledit
émetteur/récepteur étant adapté de façon à émettre
et à recevoir des données dans le système et com-
prenant une unité de commande (15) adaptée de
façon à commander les fonctions de l’émetteur/ré-
cepteur, caractérisé en ce que ladite unité de com-
mande (15) est adaptée de façon à commander
l’émetteur/récepteur afin d’attribuer différentes par-
ties de la largeur de bande de fréquence disponible
à différents procédés de duplexage de façon simul-
tanée, et d’attribuer une première bande de fréquen-
ce comprenant la bande de fréquence disponible la
plus basse à un duplexage complet avec élimination
d’écho.

9. Emetteur/récepteur selon la revendication 8, dans
lequel l’unité de commande (15) est adaptée de fa-
çon à commander un éliminateur d’écho (13) dans
l’émetteur/récepteur de façon à n’éliminer l’écho que
de signaux reçus dans l’émetteur/récepteur dans
certaines bandes de fréquence prédéfinies.

10. Emetteur/récepteur selon la revendication 8 ou 9,
comprenant des moyens pour utiliser la technique
Zipper pour la transmission de données.

11. Emetteur/récepteur selon l’une quelconque des re-
vendications 8 à 10, dans lequel l’unité de comman-
de (15) est adaptée de façon à commander l’émet-
teur/récepteur afin d’attribuer au moins deux bandes
de fréquence à un duplexage par division de fré-
quence, lesdites bandes FDD suivant une première
bande de fréquence, cette première bande étant uti-
lisée pour un duplexage complet avec élimination
d’écho, au moins l’une des bandes FDD étant utilisée
pour une transmission montante et au moins l’une
pour une transmission descendante.

12. Emetteur/récepteur selon l’une quelconque des re-
vendications 8 à 11, dans lequel l’unité de comman-
de (15) est adaptée de façon à commander l’émet-
teur/récepteur de façon à attribuer une bande de fré-
quence pour la plus élevée de la largeur de bande
disponible à un duplexage à mode en rafales.

13. Emetteur/récepteur selon l’une quelconque des re-
vendications 8 à 12, dans lequel l’unité de comman-
de (15) est adaptée de façon à commander l’émet-
teur/récepteur de façon à attribuer une bande de fré-
quence de la largeur de bande disponible à un du-
plexage (TDD).
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