


23 Claims: 





1.           System comprising a first station and at least a second
station for 



transmitting speech signals between the stations (1 to 7, 12, 14, 16), in
which each station comprises a transmitting section for converting the
speech signals of a time slot of given length to a plurality of bit code
word groups having different connotations and for converting the bits to
channel bits of a channel code and for transmitting the channel 



bits as a bit block, and also comprises a receiver which includes a
receiving section (22) for receiving and demodulating transmitted bit
blocks to produce channel bits and which receiver includes a channel
decoder (24) for producing code word groups which have different
connotations from the channel bits on a channel output (29) and for
producing 



error detection signals on at least one error output (25 to 27), at least
one station comprising an error masking circuit (30, 34) coupled to the
channel output (29), which error masking circuit includes a memory (52) for
code word groups of a previous bit block to produce modified code word
groups in response to error detection signals, and 



a speech decoder (30, 36) for producing speech signals from the modified
code word groups, characterized in that the channel decoder (24) of at
least several stations in the system is arranged for supplying on at least
one error output (25, 27) error signals which indicate the extent of the
fault in the received bit block and in that the error 



masking circuit (30, 34) is arranged to store in the memory (52) only
several of the code words of a previous bit block and, in dependence on
error signals, to modify at least several of the code words of the received
bit block in a different manner. 2.            System as claimed in Claim
1, in which in each station the transmitting 



section is arranged for producing a first, a second, a third and a fourth
code word group from the speech signals of each time slot and which code
word groups each contain several bits, for forming from the bits on
predefined bit positions of all the code words together a test word of at
least one bit and for transmitting this test word together with 



the channel bits of the bit block, characterized in that the channel
decoder (24) is arranged for supplying on a first error output (26) a rest
word error signal and, additionally, on a second error output an error
value, and in that the error masking  







24  circuit (30, 34) includes a first threshold comparator (48) for
comparing the error value with several error thresholds, a fault indicator
(44) coupled at least to the first error 



output (26) of the channel decoder (24) for producing a fault indication
signal on the first error output (26) in dependence on at least the test
word error signal, a classification circuit (42) coupled to the first
threshold comparator (48) for producing one of a number of different error
class signals in dependence on the exceeded error 



threshold and the fault indication signal, and includes a code word
controller (50) driven by the error class signals, to modify, in dependence
on produced error class signals, at least several of the code word groups
supplied by the channel decoder (24), more specifically, by substituting a
code word group derived from the code words of the 



memory (52) for several of the code word groups supplied by the channel
decoder (52). 3.           System as claimed in Claim 2, in which the first
station is a fixed station and the second stations are mobile stations,
characterized in that also in the fixed station (12, 14, 16) the channel
decoder (24) is arranged for producing at least the error signals 



and the error masking circuit (34) is provided for modifying the code words
of the channel decoder (24) in dependence on the error signals in the fixed
station. 4.            Receiver for receiving bit blocks of which each bit
block is formed by speech signals of a time slot of a given duration, in
that the speech signals are 



converted to a plurality of code word groups consisting of bits and having
different connotations and the bits of these code word groups are converted
to channel bits of a channel code, which receiver comprises a receiving
section (22) for receiving and demodulating transmitted bit blocks to
produce channel bits, a channel decoder (24) for 



producing code words having different connotations from the channel bits on
a channel output (29) and for producing error indication signals on at
least one error input (25 to 27) of an error masking circuit (30, 34)
coupled to the channel output (29), which error masking circuit includes a
memory (52) for code word groups of a previous bit block, 



to produce modified code word groups in dependence on error indication
signals, and includes a speech decoder (30, 36) for producing speech
signals from the modified code word groups, characterized in that the
channel decoder (24) is arranged for producing on at least one error output
(25, 27) error signals which indicate the extent of the fault 



in the received bit block and in that the error masking circuit (30, 34) is
arranged for storing in the memory (52) only several of the code words of a
previous bit block and, in dependence on the error signals, modifying at
least several of the code words of the  
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received bit block in a different manner.         5.           Receiver as
claimed in Claim 4, in which the channel decoder (24) for
producing, on the channel output (29), a first, a second, a third and a
fourth code word 



group and, on a first error output (26), a test word error signal from each
bit block, the         first code word group denoting filter coefficients,
the second code word group denoting         amplitude values, the third
code word group denoting long-term coefficients and the         fourth code
word group denoting individual coded residual signals of the speech signal 



for the reconstruction of transmit speech signals, and the test word error
signal being         derived from a test word contained in the bit block,
characterized in that the channel         decoder (24) is arranged for
additionally supplying an error value on a second error         output, and
in that the error masking circuit (30, 34) comprises a first threshold 



comparator (48) for comparing the error value with several error
thresholds, a fault         indicator (44) coupled at least to the first
error output (26) of the channel decoder (24)         and used for
supplying a fault indication signal on the first error output (26) in
dependence on at least the test word error signal, a classification circuit
(42) coupled to 



the first threshold comparator (48), for producing an error class signal
from a number         of different error class signals in dependence on the
exceeded error threshold and the         fault indication signal, and
comprises a code word controller (50) driven by the error         class
signals, to modify, in dependence on applied error class signals, at least
the first 



two code word groups produced by the channel decoder (24), specifically by
replacing a         code word group derived from the code words of the
memory (52).         6.           Receiver as claimed in Claim 5,
characterized in that the channel decoder         (24) is further arranged
for generating on a third error output (25) a binary fault signal 



to indicate a probable degree of binary fault in the received bit block, in
that the error         masking circuit (30, 34) comprises a second
threshold comparator (46) to compare the         binary fault signal with a
binary fault threshold and in that the binary fault indicator         (44)
comprises a combining circuit to generate the binary fault indication
signal by 



logically combining an output signal of the second threshold comparator
(46), an output         signal assigned to a given error threshold of the
first threshold detector (48), and the         test word error signal.
7.           Receiver as claimed in Claim 5 or 6, characterized in that for
generating 



the error signal, the channel decoder (24) comprises a coding circuit (62)
for generating         channel coded auxiliary signals from the decoded
channel bits, a comparator (64) for   
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comparing the auxiliary signals with corresponding channel bits of the
receiving section (22) and for generating error signals in the case of
non-correspondence. a counter (66) for counting the error signals and an
evaluation circuit (68) coupled to the counter (66) for generating an error
signal on the second error output (27). 



8.           Method of transmitting speech signals between a first station
and at least a second station, in which the speech signals of a given time
slot are converted to several multi-bit code words having different
connotations, while the bits are recoded into channel bits of a channel
code and are transmitted as a bit block, from which bit block 



a receiving end channel decoding derives the code words and a quality
feature and predefined error masking measures for producing modified code
words are triggered and transmit speech signals are formed from the
modified code words at least when an error is discovered via the quality
feature, characterized in that information signals 



about the reliability of received bit blocks, especially error properties
thereof, are produced as a quality feature during the channel decoding and
in that, in dependence on these information signals, at- least several code
words of the codewords derived  during the channel decoding are modified
differently as error masking measures. 



9.           Method as claimed in Claim 8, in which a first code word group
in the received bit block denotes filter coefficients, a second code word
group amplitude values, a third code word group long-term coefficients and
a fourth code word group individual coded residual signals of the speech
signal for the reconstruction of transmit 



speech signals, and predefined bits of code word groups are combined with a
test word at the transmitting end, which test word is recovered at the
receiving end, characterized in that during channel decoding an error value
in accordance with an estimated bit error rate is formed and compared with
various error thresholds and in that, in dependence on 



the exceeded error threshold and on the value of a fault indicator which
depends at least on an error detected via the test word, one of a number of
predefined error classes is formed and for several error classes at least
the first two code word groups are modified. 



10.          Method as claimed in Claim 9, characterized in that the fault
indicator is a binary value and is formed if at least one of the following
conditions is satisfied: a)     an error is detected via the test word, b)
a metric value formed during the channel decoding exceeds a given metric 



threshold,    





27  c)     the error value exceeds a predefined first error threshold, 



in that a first error class is formed if the error value lies between a
second and a third error threshold if the binary fault indicator is lacking
and for this first error class in the first code word group the indications
for at least the first two filter coefficients are compared with filter
thresholds and, if at least one indication exceeds this filter 



threshold, the modified first code word group is formed by the first code
word group of the previous stored bit block and in the second code word
group each amplitude value is compared with an average amplitude value
derived from the amplitude values of the previous bit block, and in the
case of a deviation from this average amplitude value to a 



predefined extent in the modified code word group, is replaced by this
average amplitude value, and the modified third and fourth code word groups
are equal to the corresponding received code word group, in that a second
error class is formed if the error value in the available binary fault
indicator does not exceed a fourth error 



threshold or, if the binary fault indicator is lacking, the binary fault
indicator was available in the previous bit block and the error value in
the current bit block exceeds a fifth error threshold and for this second
error class the modified first and second code word groups are the
corresponding stored code word group of the previous bit block 



and the modified third and fourth code word groups are equal to the
corresponding received code word groups, and in that a third error class is
formed if the error value of the available binary fault indicator exceeds
the fourth error threshold while for this third error class the modified
first, second and third code word groups are the stored code 



word groups of the previous bit block and the modified fourth code word
group consists of a random value. 11.          Method as claimed in Claim
10, characterized in that for a bit block recognized as a control word
without speech information, the error masking measures 



are carried out according to the third error class. 12.          Method as
claimed in one of the Claims 9 or 10, in which when an error is detected
via the test word in two successive bit blocks the first modified code word
group is the stored first code word group of the previous bit block, and
the second 



modified code word.group contains the amplitude values of the stored second
code word group reduced by a fixed value, and the stored second code word
group is replaced by the modified second code word group, characterized in
that in a bit block for which the second error class is formed, the third
and fourth modified code word groups are the 







28  unchanged code word group of this bit block and in that in a bit block
for which the 



third error class is formed the second modified code word group amplitude
values an average value which is formed from the amplitude values of the
stored second code word group except for the smallest and the largest
amplitude value, and the third modified code word group is the stored third
code word group of the 



previous bit block and the fourth modified code word group consists of a
random value.   13.          Method as claimed in one of the Claims 10 to
12, in which background 



noise is generated as a speech signal during speech pauses, which
background noise is formed from the first two code word groups of a bit
block which is featured as background noise bit block, characterized in
that for a reliable detection of a background noise bit block in which the
error value lies below a predefined sixth error 



threshold, the modified first code word group is the received first code
word group and in the received second code word group the two extreme
amplitude values have been omitted and the average value of the remaining
amplitude values is used for all the amplitude values in the modified
second code word group and in that for a reliably 



detected background noise bit block in which the error value lies above the
sixth error threshold or in which the binary fault indicator is present, or
for a non-reliably detected background noise bit block the first or second
code word group received in a previous bit block is used as modified first
and second code word groups. 



14.          Method as claimed in one of the Claims 9 to 13, characterized
in that the error value is formed in that the channel decoded channel bits
are again channel coded and the recoded bits are compared with the received
bits as regards bit positions and bit positions having different bit values
are counted to produce a count and the error value 



is derived from the count. 15           Method as claimed in one of Claims
8 to 14    characterized in that for the bit blocks sent from the mobile
stations the error masking measures are implemented integrally in the fixed
station and are only produced as error-free code 



words.    










