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(57) La présente mvention concerme un procede de
securisation de la transmission de cellules d un systeme
de telecommunication, ledit procede consistant, cote
émetteur, a émettre sitmultanément deux flux de cellules
identiques sur deux liens physiques distincts et, cote
recepteur, a recevoir chacun des deux flux de cellules
respectivement €émis sur lesdits deux liens et a en
sclectionner un. Selon la présente 1nvention, ledit
procede est caractérise en ce qu’il consiste de plus, cote
¢metteur, a nserer, réguliecrement dans chacun desdits
flux, des cellules servant de marqueurs et délimitant ainsi
des blocs de cellules ou des ensembles de blocs de
cellules, et, cote récepteur, a s€lectionner, bloc apres bloc
ou groupe de blocs apres groupe de blocs, le bloc ou le
oroupe de blocs du flux de cellules qui présente le moins
d’erreurs de transmission par rapport au bloc ou au
groupe de blocs de méme numero d’ordre de 1”autre flux.
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(57) The mvention concerns a method for safe
transmaission of a telecommunication system cells, said
method  consisting, at  transmutter level, 1n
simultaneously transmitting two 1dentical cell flows on
two separate physical media and, at receiver level, 1n
receiving each of the two cell flows respectively
transmitted on said two media and 1n selecting one of
them. The mvention 1s characterised in that the method
further consists, at transmitter level, 1in inserting, at
regular intervals in each of said flows, cells serving as
markers and thereby delimiting the cell blocks or sets of
cell blocks, and, at recerver level, 1n selecting, block after
block or block groups after block group, the block or
block group of the cell flow having the least transmission
errors with respect to the block or block group with the
same rank number as 1n the other flow.
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ABSTRACT

The present invention concerns a method of protecting the transmission of cells
in a telecommunication system, the said method consisting, on the transmitter side, of
simultaneously transmitting two identical flows of cells on two distinct physical links
and, on the receiver side, of receiving each of the two flows of cells respectively
transmitted on the said two links and selecting one of them.

According to the present invention, the said method is characterised in that it
furthermore consists, on the transmitter side, of inserting, regularly in each of the said
flows, cells serving as markers and thus delimiting blocks of cells or sets of blocks of
cells, and, on the receiver side, of selecting, block after block or group of blocks after
group of blocks, the block or group of blocks from the flow of cells which has the

fewer transmission errors compared with the block or group of blocks of the same

order number 1n the other flow.

Ll aadt s oLl




L 22y Caplagyn, o dhraladey Sul A AL SEY RS S MUY ROV A v

10

15

CA 02306281 2000-04-07

1 28P115CA

Method of protecting the transmission of cells in a

telecommunication system

The present invention concerns a method of protecting the transmission of cells
in a telecommunication system, notably a broadband telecommunication system, such
as the so-called broadband ISDN broadband network designed to transmit ATM
(Asynchronous Transfer Mode) cells. More precisely, the method of the invention
relates to the Transmission Convergence (TC) sub-layer of any ATM transmission
system and can apply, in particular, both to the so-called SONET/SDH systems and to
the so-called cell-based systems such as those described in ITU-T Recommendation
1.432. |

It should be stated that the Protocol Reference Model PRM of the broadband
ISDN provides a physical layer which is itself subdivided into two sub-layers which
are respectively the physical medium PM sub-layer and the transmission convergence
TC sub-layer. The PM sub-layer includes the functions which depend only on the
physical medium used. As for the TC sub-layer, this covers the functions for frame
generation and recovery, adaptation to the transmission frame, delimiting the cells,
generation of the so-called HEC (Header Error Control) error control code, and the

transmission speed adaptation functions. Thus, the transmission convergence TC sub-
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layer provides, on the transmitter side, the binary functions necessary for transmitting
the ATM cells on the physical medium and, on the receiver side, the functions
necessary for extracting the ATM cells from the received binary stream.

In the networks, since the physical medium can be subject to varous
perturbations, 1t 1s p{)ssible that the ATM cells are erroneous on reception and
therefore have to be destroyed. In order to reduce the rate of loss, and increase the
quality of the transmission, a method has already been proposed which consists of
doubling the physical medium, that is to say using two transmission links instead of
only one. Such a method is now described in relation to Figure 1.

Figure 1 shows a transmitter 10 whose Transmission Convergence sub-layer TC
implements the functions necessary for transmitting the ATM cells in a binary stream
simultaneously on two links 1 and 2. It also shows a receiver 20 whose sub-layer TC
normally extracts the cells from the first link 1 but, in the event of unavailability of the
first link 1, switches to the second link 2 in order to extract the cells therefrom.

It should be noted that the function for determining errors in the cells carried by
the links 1 and 2 and the switching function are taken care of by the convergence sub-

layer TC of the receiver 20.
The drawback of this method is essentially connected with the switching

hetween the two links 1 and 2 which is not instantaneous, which leads to the loss of
data during the switching time.

A method proposed at the IEICE conference on 27 to 30 March 1995 and
presented by Hiroshi Ohta and Hitoshi Uematsu consists in that the Transmission
Convergence (TC) sub-layer of the transmitter implements the functions necessary for
transmitting the ATM cells simultaneously on two links, and in that two TC sub-layers
of the receiver respectively implement the functions for extracting the ATM cells from
the data received from the two links. On account of the main and secondary links a
priori having different lengths, a mechanism is provided in the receiver to compensate
for the difference in transmission time between the flows issuing from the two links,
and thus resynchronize these flows of ATM cells. When the recelver detects an
incorrect cell on the main link, the mechanism then switches to the secondary link.
But unlike the previous case, and in order to solve the problem mentioned above, the
switching takes place on the cell preceding this erroneous cell, so that there 1s no

switching delay. It should be noted that the same rule applies to the secondary link.
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This prior method has the advantage of implementing the switching between
two transmission links with no loss of ATM cells. This is because the ATM cells
received on each link are phased to compensate for the difference in transmission time
between the two links, and as soon as.the system detects errors on one of the links, it
goes over to the other, settling on the cell which precedes the one where the error was
detected.

Nevertheless, when the receiver detects an erroneous cell on one of the links, it
switches to the second, but nothing guarantees that the latter is actually available.

The aim of the invention is therefore to propose a method of protecting the
transmission of cells in a protecting telecommunication system such as just described
but which does not have the drawback thereof mentioned above.

To do this, the said method consists, on the transmitter side, of inserting,
regularly in each of the said flows, cells serving as markers and thus delimiting blocks
of cells or sets of blocks of cells, and, on the receiver side, of selecting, block after
block or group of blocks after group of blocks, the block or group of blocks from the
flow of cells which has the fewer transmission errors compared with the block or
group of blocks of the same order number in the other tlow.

According to another characteristic of the invention, it consists of delimiting
blocks or sets of blocks each having a physical cell containing information concerning
the errors in the said block or in each of the said blocks of the said set, and in that it
consists of selecting the block or group of blocks from one of the said flows for which
an examination of the error information concerning it contained in the said physical
cell shows that it has the fewer errors.

According to another characteristic of the invention, it consists of using the said
physical cells containing the error information as cells serving as markers for blocks
or sets of blocks.

According to another characteristic of the invention, when the protection method
according to the invention is applied to a telecommunication system in which the
transmission of cells on each link takes place in cell-based mode, it consists of using,
as cells serving as markers for blocks or sets of blocks, the so-called OAM F3 cells.

According to another characteristic of the invention, it consists:

. if the two blocks or two groups of blocks belonging respectively to the two

links are judged correct, of choosing indiscriminately either block or group of blocks,
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. if the block or group of blocks carried by the first Iink 1s judged correct
whereas the block or group of blocks carried by the second link 1s judged incorrect, of
selecting the block or group of blocks carried by the first link,

- if, conversely, the block or group of blocks carried by the second link 1s judged
correct whereas the block or group of blocks carried by the first link is judged'
incorrect, of selecting the block or group of blocks carried by the second link, and,
finally

. if the two blocks or two groups of blocks are judged incorrect, of using a
selection process other than the block by block or group of blocks by group of blocks
selection process. '

For example, according to another characteristic of the invention, the said other
selection process consists of performing a so-called cell by cell selection for each cell
contained in each of the said two blocks. For example, the said cell by cell selection
process consists of selecting the cell from one or other link which has the fewer errors
in its header. Advantageously, the said cell by cell selection is based on the use of the
syndrome of the so-called HEC field contained in the header of each cell.

According to another characteristic of the invention, the said cell by cell
selection is based on the use, on the one hand, of the syndrome of the so-called HEC
field contained in the header of the current cell and, on the other hand, of the
syndrome of the so-called HEC field contained in the header of the following cell.

According to another characteristic of the invention, the said cell by cell
selection consists of:

- if the syndromes HEC(Cy,) and HEC(C,,) are equal and 1f the same applies to
the syndromes HEC(Cy,, ;) and HEC(Cyu, ), choosing either cell indiscriminately,

. if the syndromes HEC(Cy,) and HEC(Cy,) are equal whereas a comparison of
the syndrome HEC(C,,, ;) with the syndrome HEC(Cy., ,) shows that the cell (Cy., )
on the first link is less erroneous than the cell (Cy, , ,) on the second link, selecting the
cell Cyis

. if the syndromes HEC(Cy,) and HEC(C,,) are equal whereas a comparison of
the syndrome HEC(Cy., ;) with the syndrome HEC(Cy, ;) shows that the cell (Cy.i))

on the first link is more erroneous than the cell (Cy, ,) on the second link, selecting
the cell Cy,,
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- if a comparison of the syndrome HEC(Cy,) with the syndrome HEC(Cy,)
shows that the cell (Cy ,) on the first link is less erroneous than the cell (Cy ;) on the
second link, selecting the cell (Cy,), and finally

- if a comparison of the syndrome HEC(Cy,) with the syndrome HEC(Cy,)
shows that the cell (Cg, ) on the first link is more erroneous than the cell (Cy ,) on the
second link, selecting the cell (Cy,),

HEC(C, x) being the function whose value represents the number of erroneous
bits in the header of the cell of order N in the block under consideration and x being
the number of the link on which the said cell is carried.

According to another characteristic of the invention, where the block by block or
group of blocks by group of blocks selection is not used at a given moment, 1t consists
of perforrhing a cell by cell selection.

According to another characteristic of the invention, it consists, on the
transmit_ter side, of inserting regularly, in each of the said flows, cells having an order
number which is used for synchronizing the flows issuing respectively from the two
links.

The characteristics of the invention mentioned above, as well as others, will
emerge more clearly from a reading of the following description of an example
embodiment given in relation to the accompanying drawings among which:

Figure 1 depicts a transmission system using a protection method according to
the prior art,

Figure 2 depicts a transmission system using a protection method according to
the present invention, and

Figure 3 is a diagram illustrating a protection method according to the present
invention.

The method of the present invention is illustrated by means of Figure 2 in which
there can be seen a transmitter 10 having a unit TC providing the functions of the
transmission convergence TC sub-layer. This unit TC receives a flow of ATM cells
and prepares it for its simultaneous transmission on two transmission links 1 and 2.

There can also be seen a receiver 20 which is equipped with two units TC1 and
TC2 which each provide the functions of the transmission convergence sub-layer. In
particular, each unit TC1, TC2 extracts the transmitted cells from the data flow

received on the corresponding link 1, 2 and delivers them at the output.
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The transmission mode on the links 1 and 2 may for example be a synchronous
transmission mode of the SDH (Synchronous Digital Hierarchy) type according to
which the cells are arranged in frames. ITU-T recommendations G.707 to 709 can be
referred to for a definition of the specifications of this transmission mode.

The transmission mode may also be a so-called “cell-based” transmission mode
according to which the cells are arranged in a continuous flow. Physical layer cells,
that is to say cells which are not taken into account at the ATM layer, are inserted after
a certain number of ATM layer cells (referred to as ATM cells). These physical layer
cells can be either empty cells, or OAM (Operation, Administration and Maintenance)
cells. The latter are used to convey information concerning the operation,
administration and maintenance of an interface. In a flow of cells transmitted
according to the cell-based transmission mode, the OAM cells of the physical layer are
inserted periodically, that is to say the number of ATM cells between two consecutive
OAM cells 1s constant.

The cells delivered by both links are aligned in a cell synchronization device 21.
There will now be described, in relation to Figure 3, the cell alignment process of the
invention.

There will be considered any ATM cell C which is transmitted at the instant t
by the convergence sub-layer TC of the transmitter 10. On its reception from the link 1
by the unit TC1 providing the functions of the convergence sub-layer, this cell Cy 1s
extracted at the instant t1 by the same convergence sub-layer unit TC1 and the cell
C,, is delivered by the unit TC1. Similarly, on its reception from the link 2 by the unit
TC2, this cell Cy, is extracted at the instant t2 by the same convergence sub-layer unit
TC2 and the cell Cy, is delivered by the unit TC2. The two links 1 and 2 having a
priori and generally different lengths, the instants t1 and t2 are generally different. In
Figure 3, the instant tl is earlier than the instant t2. This results from the fact that the
link 1 1s shorter than the link 2.

The cell synchronization device 21 is equipped with a memory in which the cells
from the shorter link are stored. This is because, in order to synchronize the cells
received on the two links 1 and 2, the cell Cy, must wait for the reception of A cells
before the reception of the corresponding cell Cy,. The memory of the said
synchronization device 21 must allow the storage of at least A cells. Thus, 1n order to
determine this memory capacity, the time difference t2-tl which it is wished to be in a

position to handle must be considered. However, this time difterence depends both on
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the difference in length between the two links 1 and 2 and also on the transmission
speed on the links 1 and 2. It should be understand that storing the cells makes 1t
possible to compensate for the difference in transmission time between the two links.

To align the cells, time markers will be used. To do this, when the transmission
mode on the links 1 and 2 corresponds to the so-called cell-based transmission mode,
the physical level OAM F3 cells are used as time markers. As was explained
previously, these OAM F3 cells are inserted periodically in the flow of ATM cells,
that is to say the number of cells between two consecutive OAM F3 cells 1s constant.
Furthermore, the physical level OAM F3 cells have a field in which their order
number is indicated, which makes it possible to differentiate them from one another.

In this way, it is known that the cell Cy, which arrives M cells after the OAM F3
cell numbered P on the link 2 is the image of the cell C, which armved M cells after
the OAM F3 cell numbered P on the link 1.

When the transmission modes on the links 1 and 2 are not the so-called cell-
based mode, but, for example, the SDH transmission mode, there will be inserted,
periodically, OAM F3 cells or any other type of cells having an order number and
capable of serving as time markers in the flow of cells. '

Each flow of cells delivered by the synchronizatidn device 21 1s delivered to an
input of a selection device 22 which in its turn delivers a flow of ATM level cells.

According to a first embodiment of the invention, a block of cells 1s defined as
being the set of cells between two consecutive OAM F3 cells. In Figure 3, a block of
cells is for example the set of cells between the OAM F3 cell of number P and the
OAM F3 cell of number P+1. Since the OAM F3 cells are inserted periodically, each
block has a constant size. It should be noted that each block may contain ATM level
cells, unassigned ATM layer cells, and physical layer cells such as the so-called “idle”
hactive cells which are used for adapting the cell rate. The selection device 22 then
considers, in each flow issuing from the synchronization device 21, the blocks of cells
delimited by the OAM F3 cells. The OAM F3 cells contain parity check fields
indicating whether transmission errors have occurred in a block of cells. The validity
of the block of cells which follows the OAM F3 cell of number P 1s determined on
reception and by means of the OAM F3 cell of number P+1.

It should be stated that the ATM cells are composed of a header having five
octets followed by a user information field composed of 48 octets. The check fields

present in the OAM F3 cells make it possible to establish the validity of the
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information transported by the payload or information field of the ATM cells of the
block. As for the validity of the header of each cell, this is determined from a specific
field which this header contains, also referred to as an HEC (Header Error Check)
field. This field is composed of one octet which is the last in the header ot each cell.

According to the invention, for each transmission link, a block of cells is stored
after reception of an OAM F3 cell, for example of number P, until reception of the
following OAM F3 cell, that is to say that of number P+1. At that moment, the
selection device 22 determines whether each stored block of cells 1s correct. To do
this, it uses, on the one hand, the OAM F3 cell corresponding to this block (here the
OAM F3 cell of number P+1) in order to determine the validity of the payload of the
cells in the block and, on the other hand, the HEC fields of cells in order to determine
the validity of the headers of these cells. Thus, the device 22 considers a block as
correct if no transmission error has occurred, both 1n their paS?load and in the header of
the cells.

It should be noted that verification of the blocks of cells is performed in parallel
on the two transmission links, which assumes that the cell synchronization process has
been carrted out.

According to a second embodiment of the invention, still in the case of
transmission according to the so-called “cell-based” mode, the selection device 22
considers, in each flow issuing from the synchronization device 21, blocks which are
subsets of the previously considered blocks delimited by OAM F3 cells. For example,
the selection device 22 considers each of the eight blocks, defined logically, which are
between two OAM F3 cells respectively of number P and P + 1. The OAM F3 cell of
number P + 1 contains the information on the validity of each of the eight blocks
which have arrived since the previous OAM F3 cell. Thus, on reception of this OAM
F3 cell of number P + 1, the selection device 22 can select the valid blocks from etther
link on the basis of the information contained in this cell.

It should be noted that, in this mode, the selection device 22 could equally well
select, group of blocks after group of blocks, the group of blocks which was judged
valid on the basis of the information contained in the OAM F3 cell corresponding to
the set of blocks to which this group of blocks belongs. A group of blocks is
composed of a predefined number, for example, two, three, or more, blocks.

According to a third embodiment, in the case of transmission according to

modes other than the so-called “cell-based” mode, the device 22 considers blocks of
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cells delimited by the cells serving as time markers. There also, these cells contain
information on any transmission errors which have taken place in the blocks they
delimit. It should be noted that these may be OAM F3 type cells. However, the
validity check fields transported by the OAM F3 cells may be replaced by any other
type of parity check ﬁeld, transported in the time marking cells used for synchronizing
the two links. |

According to a fourth embodiment, also in the case of transmission according to
modes other than the so-called “cell-based’” mode, the device 22 considers blocks of
cells which are subsets of the blocks delimited by cells serving as time markers.

The case will now be looked at of transmission 1n so-called “cell-based” mode,
and the block of cells Bp,1 considered, which 1s between the OAM F3 cell of number
P and that of number P + 1 and which is carried by the link 1. Similarly, the block of
cells Bp,2 will be considered, which is between the OAM F3: cells of number P and
number P+1 and which is carried by the link 2. The selection method according to the
invention is as follows:

- if the two blocks B, , and B, , are judged correct, then either block B, or By, 1s
chosen indiscriminately,

- if the block B,, carried by the link 2 is judged correct whereas the block B;,
carried by the link 2 is judged incorrect, then the block B; , 1s selected,

- if, conversely, the block By, is judged correct whereas the block B, 1s judged
incorrect, then the block By, 1s selected, and, finally

- if the two blocks By, and B;, are judged incorrect, then a so-called cell by cell
selection method is applied for each cell of the two blocks B;, and B, ,, a method of
which a preferential embodiment is described below.

It should also be noted that, if the selection device 22 considers groups of blocks
and not blocks, an identical method could be used except that it would consider two
groups of blocks respectively present on the two links instead of the two blocks By,
and B, ,.

Where the selection device 22 considers blocks, subsets of the blocks delimited
by the OAM F3 cells, the correct or incorrect state of each of the blocks, or group ot
blocks, is determined from information contained in the OAM F3 cell which follows

the arrival of the said block or group of blocks.
Where the transmission is of a type other than the “cell-based” mode, the same

process can be used and the correct or incorrect state of each block 1s determined from
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information contained in the cells which delimit either the blocks between them or the
sets of blocks.

Cell by cell selection should be applied only when the two blocks or groups of
blocks of cells received on each link are incorrect. If need be, the cell by cell selection
method makes 1t poSsible to choose, for each cell, the link offering the better
performance. Where the block by block, or group of blocks by group of blocks,
selection is not used, the system by default carries out cell by cell selection.

According to a preferential embodiment, for each cell of order N in a block
transmitted by the TC sub-layer of the transmitter 10, the selection consists of
choosing, between the cells Cy, and Cy,, the one which has the fewer errors in 1ts
header. The error detection is based on the use of the syndrome of the HEC (Header
Error Control) field. The polynomial which is used, at the transmission convergence
sub-layer of the transmitter, for calculating the HEC field, makes it possible both to
detect single or multiple bit errors in the header of each cell, and to correct these errors
when single errors are concerned (only one erroneous bit).

According to the invention, to perform the selection of either the cell Cy, or Cy,.
both the value taken by the function of the HEC(Cy ) syndrome of the cell Cy , and
also that of the function of the HEC syndrome of the cell Cy,, x are used as a basis.
Thus:

- if the syndromes HEC(Cy,) and HEC(Cy,) are equal and if the same applies to
the syndromes HEC(Cy,, ;) and HEC(Cy., ,), choose either cell indiscriminately,

. if the syndromes HEC(C,,) and HEC(C,,) are equal whereas a comparison of
the syndrome HEC(Cy,, ;) with the syndrome HEC(C,,, ,) shows that the cell (Cy.,, )
on the link (1) is less erroneous than the cell (Cy ., ,) on the link (2), select the cell
CN,I’

. if the syndromes HEC(C,,) and HEC(Cy,) are equal whereas a comparison of
the syndrome HEC(Cy,, ;) with the syndrome HEC(Cy,, ,) shows that the cell (Cy, )
on the link (1) is more erroneous than the cell (Cy,,,) on the link (2), select the cell
Cn

. if a comparison of the syndrome HEC(Cy,) with the syndrome HEC(Cy,)
shows that the cell (Cy ;) on the link (1) is less erroneous than the cell (Cy ;) on the
link (2), select the cell (Cy ), and finally
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. if a comparison of the syndrome HEC(Cy,) with the syndrome HEC(Cy,)
shows that the cell (Cy ,) on the link (1) is more erroneous than the cell (Cy ;) on the
link (2), select the cell (Cy,).

HEC(Cyx) is a function whose value represents the more or less erroneous
nature of the cell Cy x with x=1 or x=2. For example, HEC(Cy ) 1s the function whose
value gives the number of erroneous bits in this cell. It should be noted that the
number of erroneous bits can be determined from the syndrome contained 1in the HEC
field of the cell concerned.

In one embodiment of the present invention, for example:

- HEC(Cy x) = 2 if the header of the cell Cy x has no error,
- HEC(Cyx) = 1 if there is only a single erroneous bit in the header of the cell
Crxo |

. HEC(Cyx ) = 0 if there is more than one erroneous bit in the header of the cell
Cux-

It should be noted that this value of the function HEC(Cy x) is ordered according
to the "seriousness" of the error. In the example given, the higher the value, the less
significant the error.

Then:

. if the syndromes HEC(C,) and HEC(C,,) are equal and if the same applies to
the syndromes HEC(Cy,;;) and HEC(Cy,,»), then either cell will be chosen
indiscriminately,

. if the syndromes HEC(C,,) and HEC(Cy,) are equal whereas the syndrome
HEC(C,.,,) is greater than the syndrome HEC(Cy,,,), then the cell Cy, will be
selected,

. if the syndromes HEC(Cy,) and HEC(Cy,) are equal whereas the syndrome
HEC(Cy.,,) is less than the syndrome HEC(Cy,, ,), then the cell Cy, will be selected,

. if the syndrome HEC(Cy,) is greater than the syndrome HEC(C,,), then the
cell Cy, will be selected, and finally

. if the syndrome HEC(Cy) is less than the syndrome HEC(C,,), then the cell
C,., will be selected.

It should be understood that this ordering could be the reverse, with the result
that the above inequalities are reversed.
The fact of taking into account the syndrome of the HEC field of the cells Cg

and C,,, makes it possible to not select a cell Cyx whose header has no error but
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which, following a break in the link which is carrying 1t would have erroneous
‘formation octets. It should be understood that, in this case, the cell Cy,, x would be
erroneous.

In the first case where either cell will be chosen indiscriminately, the choice will
preferably be made of the cell Cyx which 1s carried by the same link as the cell Cy,, «
which was chosen previously.

The advantage of this method is to take into account the HEC syndrome of the
cells C,, and C,,,, as just seen, and also to differentiate cells which have only a single
error (only one erroneous bit) and cells which have a multiple error (a number of

erroneous bits).
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CLAIMS

1. Method of protecting the transmission of cells in a telecommunication system,
the said method consisting, on the transmitter side, of simultaneously transmutting two
identical flows of cells on two distinct physical links and, on the receiver side, of
receiving each of the two flows of cells respectively transmitted on the said two links
and selecting one of them, characterised in that it furthermore consists, on the
transmitter side, of 1nserting, regularly in each of the said flows, cells serving as
markers and thus delimiting blocks of cells or sets of blocks of cells, the said blocks or
sets of blocks each having a physical cell containing information concerning the errors
in the said block or in each of the said blocks of the said set, and in that it consists of
selecting the block or group of blocks from one of the said flows for which an
examination of the error information concerning it contained in the said physical cell
shows that it has the fewer errors in the following manner: -

- 1f the two groups of blocks belonging respectively to the two links are judged
correct, of choosing indiscriminately either group of blocks, _

+ 1f the group of blocks carried by the first link (1) is judged correct whereas the
group of blocks carried by the second link (2) is judged incorrect, of selecting the
group of blocks carried by the first link (1),

- 1f, conversely, the group of blocks carried by the second link (2) 15 judged
correct whereas the group of blocks carried by the first link (1) is judged incorrect, of
selecting the group of blocks carried by the second link (2), and, finally

- 1f the two groups of blocks are judged incorrect, of using a selection process
other than the group of blocks by group of blocks selection process.

2. Protection method according to Claim 1, characterised in that the said other
selection process consists of performing a so-called cell by cell selection for each cell
contained in each of the said two blocks (Bp,; and Bp,) or groups of blocks, the said
cell selection to cell being based on the use of information of included errors, on the
one side, in the header of the present cell and, on the other side, in the head of the
following cell.

3. Protection method according to Claim 2, characterised in that the said
information of errors are included of the syndrome of the so-called HEC field

contained in the header of each cell.
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4. Protection method according to Claim 3, characterised in that the said cell by
cell selection consists of:

+ 1f the syndromes HEC(Cy1) and HEC(Cy ;) are equal and if the same applies to
the syndromes HEC(Cx.1,1) and HEC(Cys12), choosing either cell 1ndlscr1m1nately,

on the link (1) 1s less erroneous than the cell (Cy. 1, 2) on the link (2), selecting the cell
Cx,1,

- if the syndromes HEC(Cy,;) and HEC(Cy ;) are equal whereas a comparison of
the syndrome HEC(Cy.1,;) with the syndrome HEC(Cy.1 2) shows that the cell (Cn+11)
on the link (1) is more erroneous than the cell (Cx+ 1) on the link (2), selecting the cell
Cn2, |

- 1f a comparison of the syndrome HEC(Cy,;) with the syndrome HEC(Cx2)
shows that the cell (Cy, 1) on the link (1) is less erroneous than the cell (Cn, 2) on the
link (2), selecting the cell (Cy;1), and finally . .

-1t a comparison of the syndrome HEC(Cy,) with the syndrome HEC(Cy )
shows that the cell (Cy, 1) on the link (1) is more erroneous than the cell (Cx, 2) on the
link (2), selecting the cell (Cyx.),

HEC(Cxx) 1s a function whose value represents the more or less erroneous
nature of the cell Cyx, Cyx being the cell of order N in the block under consideration
and x being the number of the link on which the said cell is carried.

5. Protection method according to one of the preceding claims, characterised in
that, where the block by block or group of blocks by group of blocks selection is not
used at a given moment, it consists of performing a cell by cell selection.

6. Protection method according to one of the preceding claims, characterised in
that it consists, on the transmitter side, of inserting regularly, in each of the said flows,
cells having an order number which is used for synchronizing the flows issuing
respectively from the two links (1 and 2).

/. Protection method according to one of the preceding Claims, characterised in
that it consists of using the said physical cells containing the error information as celis
serving as markers for blocks.

8. Protection method according to Claim 7, applied to a telecommunication
system in which the transmission of cells on each link takes place in cell-based mode,
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characterised in that it consists of using, as cells serving as markers for blocks, the so-
called OAM F3 cells.
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