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1
DEVICE FOR SENDING/RECEIVING
DIGITAL DATA CAPABLE OF PROCESSING
DIFFERENT BIT RATES, IN PARTICULAR
IN A VDSL ENVIRONMENT

FIELD OF THE INVENTION

The present invention relates to the field of telecommu-
nications, and, more particularly, to transmitters and receiv-

2

(e.g., all the symmetrical or asymmetrical services offered
by the VDSL communication system).

The device according to the invention may include a
coding/decoding stage (generally referred to by those skilled
in the art as a “channel coding/decoding stage”) including
interleaving means and deinterleaving means. The interleav-
ing and deinterleaving means include a memory whose
minimum size is fixed as a function of the maximum bit rate
of the group of predetermined bit rates (e.g., the highest

ers for data communication lines. Moreover, the invention 10 asymmetrical bit rate in the case of a VDSL system). The
relates to sending and receiving digital data that can have =~ memory also has a first memory space assigned to the
different bit rates, and to choosing the capacity of memory interleaving means and a second memory space assigned to
means used by interleaving and deinterleaving processes  the deinterleaving means. The size of each of the two
effected within send/receive devices capable of processing memory spaces is set as a function of the bit rate actually
different bit rates. 15 processed by the device. In the context of the present
invention, the term “bit rate” as associated with a memory
BACKGROUND OF THE INVENTION capacity or memory space is a global bit rate, i.e., the sum
of the send and receive bit rates.
The present invention may advantageously be applied to It is therefore possible to considerably reduce the size of
a very high rate digital subscriber line (VDSL) environment 20 the memory means required for the interleaving and deinter-
or system, for example, though the invention may also be leaving means implemented within a modem. The modem
used in other applications. That is, the invention applies to ~ may be used either at the operator end or at the user end, and
a digital communication system linking an operator and it is capable of processing a number of different and sym-
users via very high bit rate transmission lines. Thus, the  metrical or asymmetrical bit rates.
invention applies more particularly to send/receive devices, 25  The transmitted data stream may be protected from trans-
usually referred to as modems, at the operator and user ends mission channel noise by a Reed-Solomon coding algo-
of a transmission line. rithm, which is well known in the art. To make the Reed-
Those skilled in the art will appreciate that a VDSL Solomon coding more efficient, the coding means may be
communication system is capable of delivering symmetrical .coupled to the mter]eavmg means to distribute in time errors
services and asymmetrical services. A service is symmetrical 3° introduced by the transmission channel. These errors often
if the bit rate of information exchanged between the operator ~ 0¢CUr in bursts and affect several successive bytes, which
and the user in both transmission directions (i.e., from the can reduce the correction capacity of the Reed-Solomon
operator to the user and from the user to the operator) is code in isolation (generally eight bytes per packet). The
exactly the same. A service is asymmetrical if the bit rate of €T’ leaving means may then interleave the bytes temporally
information sent in one transmission direction is different 3 DY modifying the order in which they are transmitted, which
from the bit rate of information sent in the other transmission achieves the temporal distribution of the errors.
direction. More specifically, the channel coding/decoding stage may
The processes of interleaving and deinterleaving data sent include Reed-Solomon coding/decoding means O,f length N
and received by a modem necessitates the use of memories. (where N=240 bytes, for example). The 1nFer1eaV1ng means
For a modem intended to operate at a predetermined bit rate, 40 are then ad.aptc.ed to effect convolutional mter].e aving O,f I
the memories must have a capacity that depends on that bit branches with i—1 bl.OCkS of N bytes. The dell’lt? rleaving
rate. means are adapted to implement convolutional deinterleav-
ing with I' branches of i'—1 blocks of M' bytes. I and I' are
SUMMARY OF THE INVENTION sub-multiples of N, and i and i' are the current relative
45 indexes of the branches. The size in bytes of the first
An object of the invention is to provide a send/receive n}eﬂnllory spa(cie is equal to IX(I._ l)le/Zt, alr'ld ;Pelmz&l.?zbé??
device (i.e., modem) architecture which requires a reduced ol e Sfefﬁ) nt [OeIoTy space 15 equa Ot bX(I_I')>1<\/[ d M'e
quantity of memory. sm&s of the two memory spaces are set by I, I', M an .
. . o . sing convolutional triangular interleaving (and, conse-
Yet another object of the invention is to provide such an 5, guently, convolutional triangular deinterleaving) instead of
architecture which can be used at the operator end or at the other conventional types of interleaving is particularly ben-
user end of a transmission line (i.e., which is fully inter- eficial because it reduces latency generated by the memory.
changeable between sending and receiving). Convolutional triangular interleaving requires a much
Still another object of the invention is to provide such an smaller memory, which reduces latency. Latency is a pri-
architecture which is adaptable, particularly in terms of the ss mordial and decisive criterion for any VDSL communication
memory capacity of the interleaving and deinterleaving systen.
means, to suit a number of different bit rates selected from The memory may be a random access memory, such as a
a predetermined group of bit rates. dual-port memory, for example. The interleaving means and
These and other objects, features, and advantages are the deinterleaving means may respectively include first
provided by a memory means whose size is optimized for a 60 addressing means and second addressing means. The first
global (send+receive) bit rate, which can be shared between and second addressing means may each include a first
the interleaving means and the deinterleaving means, and counter defining the relative index i or i' of a branch, and a
whose memory allocation can be reconfigured in accordance second counter defining the number of bytes in a block and
with the bit rate actually processed by the send/receive incremented each time that the first counter reaches its
device (modem). The invention therefore provides a device 65 counting limit value. Moreover, the first and second address-

for sending/receiving digital data that is capable of process-
ing different bit rates from a group of predetermined bit rates

ing means may also include a third counter defining the
current index of a block in the branch with index i or i' and
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incremented each time that a block contains M or M' bytes,
and intermediate calculation means calculating the address
of each branch in the memory from the content of the first
counter.

The first addressing means may further include first
address determination means adapted to determine succes-
sive read and write addresses in the memory of data suc-
cessively delivered to the interleaving means. The first
address determination means determine the addresses from

4
kbit/s, for example, and the fastest symmetrical service S6
has a bit rate of 362x64 kbit/s.

With the VDSL system, the operator can also provide
asymmetrical services A1-A6. These are services with dif-
ferent information bit rates in the user to operator direction
(uplink direction) and in the operator to user direction
(downlink direction). The first asymmetrical service Al has
a bit rate in the uplink direction of 32x64 kbit/s, for example,
and a bit rate in the downlink direction of 100x64 kbit/s. The

values supplied by the intermediate calculation means, the 10 asymmetrical service having the highest global information
second and third counters and the parameter M. bit rate (uplink bit rate+downlink bit rate) is the service A6.
The second addressing means may further include second The bit rate of the service A6 in the uplink direction is equal
address determination means adapted to determine succes- to 32x64 kbit/s and in the downlink direction is equal to
sive read and write addresses in the memory of data suc- 832x64 kbit/s.
cessively delivered to the deinterleaving means. The second 15  The send/receive device according to the invention can
address determination means determine the addresses from therefore be installed at the user end or at the operator end
values supplied by the intermediate calculation means, the and is capable of processing all the above services, as
second and third counters, the parameter M', and the size of described in more detail hereinafter. Even so, the capacity of
the first memory space. This is so that the first unoccupied the memory assigned to the interleaving/deinterleaving
address in the memory can be determined. 20 means may need to be chosen in accordance with the
maximum bit rate of the services offered, here the bit rate of
BRIEF DESCRIPTION OF THE DRAWINGS the highest asymmetrical service (service A6). Furthermore,
the parameters of the memory space of that memory may
Other advantages and features of the invention will need to be set in accordance with the service actually
become apparent upon examining the following detailed 25 processed by the device.
description of non-limiting embodiments of the invention The internal architecture of the operator terminal TO from
and the accompanying drawings, in which: FIG. 1 will now be described in more detail. It should be
FIG. 1 is a schematic block diagram of a communication ~ understood that everything described hereinafter with
system in accordance with the invention linking two send/ respect to the operator terminal TO is equally valid for the
receive devices; 30 terminal TU. The terminal TO includes a send system and a
FIG. 2 is a more detailed schematic block diagram show- receive system both connected to the transmission line LH,
ing the internal architecture of a send/receive device accord- as shown in FIG. 2. The terminal TO includes a channel
ing to the invention; coding/decoding stage ETC including a channel coding unit
FIG. 3 is a schematic block diagram of the internal CC in the send system and a channel decoding unit DCC in
architecture of a coding/decoding stage of the device shown 35 the receive system.
in FIG. 2; The channel coding unit CC includes Reed-Solomon
FIGS. 4 and 5 are schematic diagrams showing the theory  coding means whose structure and function are known to
of convolutional triangular interleaving and deinterleaving those of skill in the art. The Reed-Solomon coding means are
of the present invention; associated with the interleaving means. In conjunction with
FIG. 6 is a schematic block diagram of the internal 40 subsequent interleaving, the Reed-Solomon coding can cor-
architecture of the interleaving and deinterleaving means of rect bursts of etrors introduced by the transmission channel.
a send/receive device according to the invention; Reed-Solomon coding is applied individually to each of the
FIG. 7 is a schematic block diagram of an embodiment of ~ data packets delivered to the input of the coding unit CC.
first addressing means associated with the interleaving Reed-Solomon coding adds a number of parity bytes to
means; and 45 the bytes of the packets received and can therefore correct a
FIG. 8 is a schematic block diagram of an embodiment of number of erroneous bytes. It is assumed here, by way of
the second addressing means associated with the deinter- example, that the Reed-Solomon code used is an RS (240,
leaving means. 224) code with a correcting power of 8. This notation means
that the Reed-Solomon coding means are applied to packets
DETAILED DESCRIPTION OF THE 50 of 224 bytes, to which they add 16 parity bytes, to form a
PREFERRED EMBODIMENTS Reed-Solomon coded word whose length is 240 bytes. This
makes it possible to correct up to eight erroneous bytes.
An application of the invention to a VDSL communica- Errors introduced by the channel, which often occur in
tion system will now be described, although the invention is bursts affecting several successive bytes and can therefore
not limited to this application. Referring to FIG. 1, two 55 exceed the correction capacity of the Reed-Solomon code in
send/receive devices TO and TU according to the invention isolation, may be distributed temporally. To do so, the bytes
are shown, which may be referred to more simply as are temporally interleaved by modifying the order in which
terminals or modems. One of these terminals, e.g., the they are transmitted. This improves the efficacy of the
terminal TO, is at the operator end. The other terminal TU Reed-Solomon coding.
is at the user end. The two modems are linked by a very high 60 The information delivered to the output of the channel
bit rate communication line LH. coding stage ETC is delivered to a modulation unit BM
The VDSL communication system enables the operator to whose structure is known in the art and which effects
provide symmetrical services, typically six symmetrical quadrature modulation, for example. Then, after various
services S1-S6. That is, the information bit rates in the two standard processes have been effected in a send unit EM,
transmission directions (i.e., from the operator to the user 65 which includes an interface to the transmission line LH, the

and from the user to the operator) are exactly the same. The
service S1 with the lowest bit rate has a bit rate of 32x64

modulated signal is transmitted over the transmission line
LH.
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Similarly, the receive system of the terminal TO includes
at its input a receive unit ER including a receive interface to
the transmission line LH which effects standard processing.
The modulated signal delivered to the output of the receive
unit ER is demodulated in a demodulator unit BDM. The
demodulated signal is then delivered to the channel decod-
ing unit DCC. The latter unit includes deinterleaving and
Reed-Solomon decoding means.

The internal architecture and the operation of the inter-
leaving and deinterleaving means will now be described in
more detail with more particular reference to FIGS. 3-8. As
shown in FIG. 3, and as already explained, the interleaving
means MET follow the Reed-Solomon coding means CRS,
and the deinterleaving means MDET precede the Reed-
Solomon decoding means DCRS. As shown diagrammati-
cally in FIGS. 4 and 5, the interleaving and deinterleaving
are convolutional triangular interleaving and deinterleaving.
There are I branches of i-1 blocks of M bytes for interleav-
ing and I' branches of i'-1 blocks of M' bytes for deinter-
leaving.

As explained in more detail hereinafter, the parameters I,
M, I' and M' can be modified, e.g., by software, and are
delivered by control means MCD (see FIG. 3). The control
means MCD may also be implemented in software. These
parameters define the sizes of the respective memory spaces
assigned to the interleaving means and to the deinterleaving
means. This is done according to the bit rate of the infor-
mation sent by the terminal TO (parameters I and M) and the
bit rate of the information received by the terminal TO
(parameters I' and M').

The interleaving means therefore include 1 parallel
branches BRi (numbered from 0 to I-1, for example) which
are implemented with a delay increment of M per branch (M
represents the maximum number of bytes of a block BKj
with index j). Each branch can be considered as a delay line,
the length of the branch with index i (where i varies in the
range from 0 to I-1) being equal to ixM bytes. In FIG. 4, by
way of example, 1=7.

Accordingly, the first block of M bytes (having the index
0, for example) is not interleaved and is delivered unmodi-
fied to the output of the interleaving means. The next block
of M bytes (index 1) is delivered to the input of the branch
BR1, and so on up to the seventh block of M bytes (index
6), which is delivered to the branch BR6. The cycle then
begins again with the blocks of bytes with indices from 7 to
13. The preceding blocks of bytes are either delivered to the
output of the interleaving means or moved forward by one
block BKj in the branch concerned.

The deinterleaving means associated with the interleaving

20
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The interleaving means also include first addressing
means MADI1 receiving the parameters I and M. The
deinterleaving means also include second addressing means
MAD?2 receiving the parameters I' and M'. The structure of
the addressing means is described in more detail hereinafter
with reference to FIGS. 7 and 8. The minimum size of the
memory MM is set by the maximum bit rate that the
send/receive device can process. The maximum bit rate is, of
course, the sum of the uplink bit rate and the downlink bit
rate.

In this example, the maximum bit rate is that of the largest
asymmetrical service A6. An example of the capacity of the
memory MM and of the values chosen for the parameters I,
M, I' and M' for an asymmetrical service A6 and an RS (240,
224) Reed-Solomon code with a correction power of 8
bytes/word may be as follows when the transmission lines
are disturbed by an impulsive noise with a duration of 0.25
ms.

In the downlink direction, the maximum bit rate is equal
to 832x64 kbit/s. The number of bits affected by noise is
consequently equal to the product of that bit rate by the
duration of the impulsive noise, which yields a number of
bits affected by noise equal to 13,312 (1,664 bytes). Given
the correcting power of the Reed-Solomon code (here 8), the
number nrs of Reed-Solomon words needed to correct 1,664
bytes subject to noise is equal to 1,664/8, i.e. 208. The size
of the memory space needed to store this maximum bit rate
is then equal to Nxnrs/2, where N is the size of the
Reed-Solomon code (here 240). The resulting memory
space size is therefore equal to 24,960 bytes.

The bit rate in the uplink direction is equal to 32x64
kbit/s. A similar calculation shows that the number of bits
affected by noise is equal to 512, and that nrs=8. The
memory size to be provided for the uplink direction is
therefore equal to 1,920 bytes. The minimum size of the
memory MM is therefore 26,880 bytes.

The parameters I, I', M and M' can be determined from the
above capacities. More particularly, the size of the first
memory space needed to implement triangular convolu-
tional interleaving with I branches of i-1 blocks of M bytes
is equal to Ix(I-1)xM/2. Similarly, the size of the second
memory space ESM2 required to support the uplink bit rate
is equal to I'x(I'-1)xM"2. Also, I and I' must be sub-
multiples of the size N of the Reed-Solomon code.

Since Ix(I-1)xM/2 must be equal to 24,960, it is possible
to choose I=40 and M=32. Similarly, because I'x(I'-1)xM'/2
must be at least equal to 1,920, it is possible to choose I'=24
and M'=7. This requires a slight increase in size to 1,932 to
facilitate the implementation. The final size of the memory

means MET, and which are consequently incorporated into 50 MM is therefore equal to 26 892 bytes.

the user terminal TU, have a structure analogous to that The above calculation of I, M, I' and M' for the asym-
which has just been described for the interleaving means. metrical service A6 can be applied in an analogous manner
Yet, the indices of the branches are reversed so that the to the other services of the VDSL system. A table of values
longest interleaving time-delay corresponds to the shortest for the parameters I, M, I' and M' can therefore be stored in
deinterleaving time-delay. The deinterleaving means MDET ss the coding/decoding stage. When the modem is installed at

incorporated in the operator terminal TO have I' branches,
the branch with index i' having a length equal to i'xM' bytes.

For simplicity, the situation in which I'=I is shown in FIG.
5. However, if the service is an asymmetrical service, I and

the end of the line, and depending on the service actually
provided by the operator, the control means MCD may
retrieve the corresponding values of I, M, I' and M' from the
stored table. These values are delivered to the addressing

I' are generally different, of course, and likewise M and M'. 60 means MAD1 and MAD2, the structure of which is
In hardware terms, as shown diagrammatically in FIG. 6, the described in more detail with reference to FIGS. 7 and 8.

interleaving means and the deinterleaving means include As shown in FIG. 7, the first addressing means include a
common memory means MM, e.g., a dual-port random first counter CT1 delivering the relative index i of a branch
access memory. The memory space of the memory MM is BRi at the timing rate of a clock signal. The index i is
then divided into a first memory space ESM1 assigned to the 65 delivered to intermediate calculation means MCI that deter-

interleaving means MET, and a second memory space ESM2
is assigned to the deinterleaving means MDET.

mine the address adbs of the branch BRi in the first memory
space. More specifically, the address adbs is equal to ix(i-
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1)/2. The means MCI can be easily implemented using
multipliers, dividers and subtractors.

The first counter CTT has a counting range equal to I and
therefore counts from O to I-1, for example. The means
MD1 further include a second counter CT2 which delivers
a current value m equal to the current number of bytes in
each block BKj of a branch BRi. The counting range of the
counter CT2 is equal to M. In other words, m can vary from
0 to M-1, for example. The second counter CT2 is incre-
mented by one unit each time that i=I-1.

The means MDAI1 further include a third counter CT3
which delivers the index j of the block BKj within the branch
with index i. The counting range of the counter CT3 is equal
to 1. In other words, j varies from 0 to i-1, for example. The
third counter CT3 is incremented each time that a block
contains M bytes, and therefore in this example each time
that the counter CT2 reaches the value M.

The means MDAT1 further include first address determi-
nation means MD1 which determine the read address ar in
the memory and the write address aw in the memory. More
precisely, the read address ar is equal to (adbs+j)xM+m. The
write address aw is then simply equal to the read address but
delayed by one cycle of the clock signal. Again, the means
MD1 can be easily implemented using adders and multipli-
ers.

For example, a small auxiliary dual-port memory with a
capacity of (I-1)xM bits can be used to store the value of the
index j delivered by the third counter CT3, which is incre-
mented every M clock cycles. Every M clock cycles, the
value of j corresponds to the ith branch in the auxiliary
memory, after which the counter CT3 is incremented and the
new value is rewritten at the same address.

The second addressing means MDA2 that deliver the read
address ar' and the write address aw' in the second memory
space of the memory MM have a structure similar to that just
described for the first addressing means MDA1. Only the
differences between the means MDA1 and the means MDA2
are described herein. The first counter CT10 delivers the
relative index i' of a branch. This time i' varies in the range
of I'-1 to 0. The intermediate calculation means MCI deliver
the address of each branch adbs' using a formula analogous
to that used to calculate the address, but substituting i' for i.

The second counter CT20 defines the number m' of bytes
in a block and is incremented each time that the counter
CT10 reaches its counting limit value, in this example when
i' reaches the value 0. In this example, the second counter
CT20 varies in the range from 0 to M'-1. The third counter
CT30 defines the current index j' of a block in the branch
with index i'. It varies in the range from 0 to i'-1 and is
incremented each time that a block contains M' bytes, i.e.,
when the second counter CT20 reaches the value M'.

The second addressing means MDA2 include second
address determination means MD2 which determine the
write address aw' and the read address ar'. However, the
second address determination means MD2 must allow for
the size OF of the first memory space ESM1, which is
defined by equation (1) below:

OF=Ix(I-1)xM/2, (1)
and may be stored in a register, for example. For uplink
interleaving, the addresses of the memory MM vary in the
range of 0 to OF-1.

The first unoccupied address in the memory MM there-
fore has the value OF. The means MD2 then calculate the
read address ar' from equation (2) below:

ar'=OF+M'x(adbs'+j"y+m'". 2)

15
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The write address aw' is equal to the read address and is
available on the next clock pulse.

Of course, everything just described here for the terminal
TO applies to the terminal TU with deinterleaving means
with I branches and interleaving means with I' branches. For
the user terminal TU it is then necessary to substitute I' for
1, and vice versa, and M' for M, and vice versa, in the
foregoing description. It would equally be possible to use a
single-port memory in place of a dual-port memory by
adopting a clock signal having twice the frequency.

That which is claimed is:

1. A device for sending and receiving digital data that is
capable of processing different bit rates from a group of
predetermined bit rates, the device comprising:

a channel coding/decoding stage comprising

an interleaver,

a deinterleaver,

a shared memory having a minimum size based upon a
maximum bit rate of the group of predetermined bit
rates and having a first memory space assigned to
said interleaver and a second memory space assigned
to said deinterleaver, a size of each of the first and
second memory spaces being set as a function of the
bit rate actually processed by the device,

a Reed-Solomon coder/decoder connected to said inter-
leaver and said deinterleaver and having a length N,
and

said interleaver providing convolutional interleaving of
I branches with i-1 blocks of M bytes, and said
deinterleaver providing convolutional deinterleaving
with I' branches of i'-1 blocks of M' bytes, with I and
I' being sub-multiples of N and i and i' being current
relative indexes of the branches.

2. The device according to claim 1 wherein the size of the
first memory space is equal to Ix(I-1)xM/2 bytes, the size of
the second memory space is equal to I'x(I'-1)xM'/2 bytes,
and the sizes of the first and second memory spaces are set
by I, I' M and M".

3. The device according to claim 1 wherein said inter-
leaver and said deinterleaver respectively comprise a first
addressing device and a second addressing device, said first
and second addressing devices each comprising:

a first counter defining the relative index ior i' of a branch

and having a counting limit value;

a second counter defining a number of bytes in a block
and incremented each time that said first counter
reaches its counting limit value;

a third counter defining the current index of a block in the
branch with index i or i' to be incremented each time the
block in the branch with index i or i' has M or M’ bytes;
and

an intermediate calculation device for calculating the
address of each branch in said memory from the
content of said first counter.

4. The device according to claim 3 wherein said first
addressing device further comprises a first address determi-
nation device for determining successive read and write
addresses in said memory of data successively delivered to
said interleaver and said first address determination device,
the successive read and write addresses being determined
based upon values supplied by said intermediate calculation
device, said second and third counters, and the parameter M.

5. The device according to claim 3 wherein said second
addressing device further comprises a second address deter-
mination device for determining successive read and write
addresses in said memory of data successively delivered to
said deinterleaver and said second address determination
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device, the successive read and write addresses being deter-
mined based upon values supplied by said intermediate
calculation device, said second and third counters, the
parameter M', and the size of the first memory space.

6. The device according to claim 1 wherein said memory
comprises a random access memory.

7. The device according to claim 1 wherein said memory
comprises a dual-port memory.

8. A device for sending and receiving digital data that is

10

10. The device according to claim 8 wherein said first
addressing device further comprises a first address determi-
nation device for determining successive read and write
addresses in said random access memory of data succes-
sively delivered to said interleaver and said first address
determination device, the successive read and write
addresses being determined based upon values supplied by
said intermediate calculation device, said second and third
counters, and the parameter M.

capable of processing different bit rates from a group of 10  11. The device according to claim 8 wherein said second
predetermined bit rates, the device comprising: addressing device further comprises a second address deter-
a channel coding/decoding stage comprising mination device for determining successive read and write
an interleaver, addresses in said random access memory of data succes-

a deinterleaver, sively delivered to said deinterleaver and said second

a shared random access memory whose minimum size 15 address determination device, the successive read and write
is fixed as a function of a maximum bit rate of the addresses being determined based upon values supplied by
group of predetermined bits and having a first said intermediate calculation device, said second and third
memory space assigned to said interleaver and a counters, the parameter M', and the size of the first memory
second memory space assigned to said deinterleaver, space.

a size of each of the first and second memory spaces 20  12. The device according to claim 8 wherein said random
being set as a function of the bit rate actually access memory comprises a dual-port memory.
processed by the device, and L 13. A method for sending and receiving digital data and

a Reed—Solomor} COd?r/ decoder connectc?d to said inter- processing different bit rates from a group of predetermined
.leahver and said de.ln.terleaver anq haV1pg a length N, bit rates, the method comprising:

said lljnterleaver prov.ldm% 1convolutlona]lj1nter]ea\:11ng 0(11C 25 interleaving and deinterleaving the digital data;

é .rztmclhes with 1:11 ocks (l)ft'M 1¥1te~s’t arll sa setting a minimum size of a shared memory based upon
eiter'eaver providing convolutional demterieaving a maximum bit rate of the group of predetermined bit
with I' branches of i'-1 blocks of M' bytes, with I and . group ot p
. . . i rates;
I being sub-multiples of N and i and i' being current Lo
.o 1 assigning a first memory space of the shared memory for
relative indexes of the branches, said interleaver and 30 . .
. . . . interleaving and a second memory space of the shared
said deinterleaver respectively comprising a first . . .
addressing device and a second addressing device memory for deinterleaving, a S12¢ of each of th? first
. . . ’ and second memory spaces being set as a function of
said first and second addressing devices each com- . .
prising the bit rate actually processed by the device;

a first counter defining the relative index i or i' of a 35 peiformﬁnl\gl Rfee;i-sdqlqmlog Cc?dlnﬁ and decoding for a
branch and having a counting limit value, e?ngt 9 the 1.glFa ata; an R . .

a second counter defining a number of bytes in a block the interleaving providing convolutional interleaving of 1
and incremented each time that said first counter branches with i-1 blocks of M bytes, and the deinter-
reaches its counting limit value leaving providing convolutional deinterleaving with I'

a third counter defining the current index of a block in 40 branches of i'~1 blocks of M' bytes, with I and I' being
the branch with index i or i' to be incremented each sub-multiples of N and i and i' being current relative
time the block in the branch with index i or i' has M indexes of the branches.
or M' bytes, and 14. The method according to claim 13 wherein the size of

an intermediate calculation device for calculating the  the first memory space is equal to Ix(I'-1)xM/2 bytes, the
address of each branch in said random access 45 size of the second memory space is equal to I'x(I'-1)xM"/2
memory from the content of said first counter. bytes, and the sizes of the first and second memory spaces

9. The device according to claim 8 wherein the size of the are set by I, I', M and M.
first memory space is equal to Ix(I-1)xM/2 bytes, the size of 15. The method according to claim 13 wherein the
the second memory space is equal to I'x(I'-1)xM'/2 bytes, memory comprises a random access memory.
and the sizes of the first and second memory spaces are set 50

by I, T, M and M.

#* * * * *
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