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ABSTRACT

Transcoder Unit

In order to improve a transcoder unit (TRCU) for use in a telecommunications
network in such a way that digital voice signals can be transmitted at different
transcoding rates, it is proposed to dispose at least two arithmetic units (FR, HR, EFR)
with different transcoding rates on respective plug-in circuit boards in the transcoder
unit, and to provide the, transcoder unit with a subrack with backpanel wiring which
receives these plug-in circuit boards. In this manner, arithmetic units each containing
eight digital signal processors, for example, are provided for each of the different
transcoding rates. The arithmetic unit can be optimized for each transcoding rate.
Individual plug-in circuit boards can be replaced or added as supplements. The
. transcoder unit (TRCU) is modular in construction and can be assembled or converted
very flexibly, e.g., in the manner of a backplane system. The transcoder unit is used,
for example, in a wireless telecommunications network, i.e., in a mobile radio
network.

(Figure 2)
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This invention relates to a transcoder unit comprising at least two arithmetic
units which transcode digital voice signals for transmission in a telecommunications
network.

Such a transcoder unit is known from EP 600 197 A2. There, a transcoder unit
for a wireless telecommunications network, namely for a mobile radio network, is
described. It contains several arithmetic units in the form of digital signal processors
for performing transcoding operations on voice signals which are digitally transmitted
on several communication channels. Use is made of transcoding methods which are
specified in the GSM (Global System for Mobile‘Communicaﬁons) standard.
According to the description in column 2, lines 4 to 52, of that reference, five
processors support the transcoding of eight communication channels. As also
described there, the transcoder unit includes an input/output processor which controls
access to the individual signal processors. These measures reduce the number of
signal processors required. All processors used, i.e., all arithmetic units, are disposed
on a circuit board. Transmission of digital voice signals at different transcoding rates
is not described there.

In a mobile radio network based on the GSM standard, transmission modes
with different transcoding rates are provided. Recommendations GSM08.60,
GSM06.10-12, and GSM06.31-32 define the so-called full rate mode, in which voice
signals are transcoded between transmissions at 16 kb/s and 64 kb/s. GSM08.61,
GSM06.20-22, and GSM06.41-42 define the so-called half rate mode, in which voice
signals are transcoded between transmission at 8 kb/s and 64 kb/s. GSMO08.60,
GSM60-62, and GSM6.81-82 define the so-called enhanced full rate mode, which
corresponds to an improvement on the full rate mode in terms of signal quality. The
construction of a transcoder unit is not dealt with in the GSM standard.

An object of the present invention is to improve a transcoder unit of the above
kind for use in a communications network in such a way that transmission of digital
voice signals is possible at different transcoding rates.

According to the invention, there is provided a transcoder unit comprising at
least two arithmetic units which transcode digital voice signals for transmission in a
telecommunications network, wherein the arithmetic units transcode the voice signals

at different transcoding rates and are each disposed on a respective plug-in circuit
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board, and that the transcoder unit further comprises a subrack with backpanel wiring
which receives the plug-in circuit boards.

The transcoder unit according to the invention contains at least two arithmetic
units which transcode voice signals at different transcoding rates and which are each
disposed on a respective plug-in circuit board, as well as a subrack with backpanel
wiring which receives the plug-in circuit boards. A respective arithmetic unit is thus
provided for each of the different transcoding rates. For the arithmetic units,
processors, particularly digital signal processors, or logic circuits, particularly so-called
ASICS, can be used. Thus, the optimum arithmetic unit can be used for each
transcoding rate. Since the proposed construction of the transcoder unit includes a
subrack with backpanel wiring, individual plug-in circuit boards can be replaced or
added as supplements. The transcoder unit is therefore modular in construction and
can be assembled or converted very flexibly in the manner of a backplane system.
Plug-in circuit boards with processors for low, medium or high transcoding rates, for
example, can be quickly replaced or added.

The invention will become more apparent from the following description of an

embodiment taken in conjunction with the accompanying drawings, in which:

Figure 1 shows schematically a mobile radio network with a transcoder
unit; and
Figure 2 shows schematically the construction of the transcoder unit.

Figure 1 shows schematically the structure of a mobile radio network, i.e., the
structure of a wireless telecommunications network. The mobile radio network
contains the following components (only one of each of the components is shown by
way of example): a radio base station BTS, a base station controller BSC connected
thereto, a transcoder unit TRCU connected to the base station controller, and a mobile
switching centre MSC connected to the transcoder unit and to a public
telecommunications network PSTN. In this example, the transcoder unit TRCU is
connected between the base station controller BSC and the mobile switching centre
MSC in order to convert the digital voice signals on the link between these two
components from an encoding scheme used in first communication channels to an
encoding scheme used in second, more narrow-band communication channels. To

this end, the transcoder unit is connected to the mobile switching centre MSC by a first
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transmission line TRK1, over which the first communication channels are transmitted in
multiplexed form. This first transmission line is a so-called PCM-30 line with 30 64-
kb/s voice channels. The transcoder unit is further connected to a second transmission
line TRK2, over which the second communication channels, here 30 16-kb/s voice
channels, are transmitted in multiplexed form.

Figure 2 shows the construction of the transcoder unit TRCU in a schematic
diagram. In this example, the transcoder unit contains three arithmetic units FR, HR,
and EFR which are each disposed on a respective plug-in circuit board and which
transcode the voice signals at different transcoding rates. In this example, each
arithmetic unit contains 16 digital processors. The processors of the arithmetic unit HR
transcode at a low transcoding rate in the abovementioned half rate mode; the
processors of the arithmetic unit FR transcode at a medium transcoding rate in the
above-mentioned full rate mode; and the processors of the arithmetic unit EFR
transcode at a high transcoding rate in the above-mentioned enhanced full rate
mode. The transcoder unit TRCU has a backpanel wiring, which includes a data bus
BUS, and interface circuits IF1 and IF2, connected to the data bus, for interfacing the
transcoder unit to the base station controller BSC and the mobile switching centre MSC
of Figure 1.

The interface circuit IF1 is connected to the mobile switching centre MSC by the
first transmission line TRK1, over which, in this example, 30 64-kb/s voice channels
are transmitted in a multiplex mode according to the PCM-30 standard. The interface
circuit IF2 is connected to the base station controller BSC by the second transmission
line TRK2, over which more narrowband communication channels, in this example 30
16kb/s voice channels, are transmitted in a multiplex mode.

Each plug-in circuit board contains a circuit (not shown) with a monitoring
circuit (MON) which monitors the second, more narrow-band communication channels
in order to detect indicators of a transmission quality desired by a subscriber of the
mobile radio network and to control the selection of one of the arithmetic units FR, HR,
EFR for transcoding the voice signals.

The operation of the transcoder unit TRCU will now be described in more
detail.

A duplex communication link is to be established between, for example, a
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mobile subscriber and a subscriber of the public telecommunications network PSTN.
The mobile subscriber uses a mobile telephone which transmits and receives in the full
rate mode at a transmission rate of 16 kb/s, of which 13 kb/s are used for the voice
signal as such and 3 kb/s for the necessary signalling. The subscriber of the public
telecommunications network uses an ISD9 telephone, which transmits and receives
voice signals at a transmission rate of 64 kb/s. The circuits (not shown) on the plug-in
circuit boards which control access to the data bus BUS include the monitoring circuits
MON, which monitor the voice signals on the second transmission line TRK2. From
the bit pattern of the digital voice signal coming from the mobile subscriber, the
monitoring circuit MON connected to the processors FR determines that the mobile
telephone operates in the full rate mode. Then, the circuit containing this monitoring
circuit MON controls the access by the processors FR to the data bus BUS. One of
these processors subsequently converts the voice signal to a 64-kb/s PCM signal. The
voice signal is then routed over the data bus BUS, through the interface circuit IF1, and
over the first transmission line TRK1 to the mobile switching centre MSC. From there it
is transmitted over the public telecommunications network PSTN to the other
subscriber. In the opposite direction, the voice signal from the other subscriber is
transmitted to the transcoder unit TRCU, where it is converted by one of the processors
FR from 64 kb/s to 16 kb/s and then transmitted over the second transmission line
TRK2 to the mobile subscriber.

The processors FR, HR, EFR are designed to be capable of transcoding the
voice signals on several channels at the same time. The 16 processors on each plug-
in circuit board process 64 channels in the full rate mode, 32 channels in the half rate
mode, and 32 channels in the enhanced full rate mode. In the above example, the
voice signals which are exchanged over a duplex communication link between a
mobile subscriber and a fixed-network subscriber are transcoded. The transcoder unit
TRCU also transcodes voice signals which are transmitted between two mobile
subscribers. For example, a voice signal coming from a first mobile subscriber in a
half rate format (8 kb/s) is converted to a 64-kb/s PCM signal by one of the processors
HR and then to a full rate format (16 kb/s) by one of the processors FR, and
subsequently transmitted to a second mobile subscriber, who receives this voice signal

in the full rate mode.
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The above-described design of the transcoder unit with the data bus BUS and
the monitoring circuits MON permits random access to the arithmetic units, i.e., to
each of the processors FR, HR, and EFR, for the transcoding of voice signals.
Accordingly, the transcoder unit TRCU is constructed in the manner of a processor
pool. The construction of the transcoder unit TRCU using the backpanel wiring and
the plug-in circuit boards allows a quick and simple replacement of the arithmetic
units. It is also possible to provide slots for new plug-in circuit boards, so that further
arithmetic units, such as digital signal processors or ASICS, can be readily added. The
transcoder unit can thus be very quickly and easily adapted to the requirements of the
mobile radio network. In this example, the transcoder unit contains arithmetic units
for the half rate mode, for the full rate mode, and for the enhanced full rate mode.
Other configurations are also possible, of course.

In this example, the transcoder unit is connected between the base station
controller BSC and the mobile switching centre MSC. |t is also possible to incorporate
the transcoder unit into the mobile radio network at another point, such as between
the base station controller and the base station. The transcoder unit may also be
integrated with the mobile switching centre or the base station controller.

The above-described example relates to the use of the transcoder unit in a
mobile radio network based on the GSM standard. It is also possible to use the

transcoder unit in other wireless telecommunications networks or in wireline networks.
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The claims defining the invention are as follows:

1. A transcoder unit comprising at least two arithmetic units which transcode
digital voice signals for transmission in a telecommunications network, wherein the
arithmetic units transcode the voice signals at different transcoding rates and are each
disposed on a respective plug-in circuit board, and that the transcoder unit further
comprises a subrack with backpanel wiring which receives the plug-in circuit boards.
2. A transcoder unit as claimed in claim 1, wherein the arithmetic units comprise
processors, and that each plug-in circuit board contains only those processors which
transcode the voice signals at the same transcoding rate.

3. A transcoder unit as claimed in claim 2, wherein the backpanel wiring
comprises a data bus, and that each plug-in circuit board contains a circuit which is
connected to the data bus and controls random access to the processors via the data
bus.

4. A transcoder unit as claimed in claim 3, wherein the backpanel wiring includes
at least one further data bus, and that each of the data buses is connected to all plug-
in circuit boards.

5. A transcoder unit as claimed in claim 3, further comprising interface circuits
which are connected to the data bus and connect the transcoder unit with first
transmission lines of the telecommunications network, over which first communication
channels are transmitted in multiplexed form, and with second transmission lines of
the telecommunications network, over which second, more narrow-band
communication channels are transmitted in multiplexed form.

6. A transcoder unit as claimed in claim 5, wherein the circuits comprise
monitoring circuits which monitor the second, more narrowband communication
channels to detect an indicator of a transmission quality desired by a subscriber of the
telecommunications network and to control access to one of the processors in
accordance with the indicator.

7. A transcoder unit as claimed in claim 6, wherein in order to detect the
indicator, the monitoring circuits analyse the bit patterns of the voice signals.

8. A mobile switching centre with a tfranscoder unit comprising at least two
arithmetic units which transcode digital voice signals for transmission in a mobile radio

network, wherein the arithmetic units transcode voice signals at different transcoding
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rates and are each disposed on a respective plug-in circuit board, and that the
transcoder unit further comprises a subrack with backpanel wiring which receives the
plug-in circuit boards.

9. A base station controller with a transcoder unit comprising at least two
arithmetic units which transcode digital voice signals for transmission in a mobile radio
network, wherein the arithmetic units transcode voice signals at different transcoding
rates and are each disposed on a respective plug-in circuit board, and that the
transcoder unit further comprises a subrack with backpanel wiring which receives the
plug-in circuit boards.

10. A telecommunications network with a transcoder unit comprising at least two
arithmetic units which transcode digital voice signals for transmission in the
telecommunications network, wherein the arithmetic units transcode voice signals at
different transcoding rates and are each disposed on a respective plug-in circuit
board, and that the transcoder unit further comprises a subrack with backpanel wiring
which receives the plug-in circuit boards.

11. A transcoder unit substantially as herein described with reference to Figures 1 -

2 of the accompanying drawings.

DATED THIS NINTH DAY OF SEPTEMBER 1997
ALCATEL ALSTHOM -COMPAGNIE GENERALE d'ELEGTRICITE.
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