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the connection established between two communi- cating endpoints may
include two or more pairs, or Technical Field
"tandems", of encoder/decoders, or *codecs*-the units which actually carry
out the speech encoding This invention relates to codecs used to transmit,
5   and decoding. This can happen, for example, when a for example, digital
speech at reduced bit rates.  connection set up within a private
telecommunica- tions network includes two or more PBXs. It is also in-
Background of the Invention                       herent in a
mobile-station-to-mobile-station connec- tion in a digital cellular radio
system. As Is well known, it is possible to save bandwidth,  10  Itthus
appears thatthe extenttowhich the advan- and thus reduce transmission
costs, in digital tele-  tages afforded by the high compression speech cod-
communications systems by using so-called speech  ing algorithms that have
been developed in recent coding. Such coding exploits redundancies in the
years can be exploited will hinge to a significant ex- speech signals to
compress the signals from their  tent on the ability to minimize, or avoid,
the distortion original rate of (typically) 64 kilobits/second (kbps) to
15  and delay which may be introduced when the speech some lower rate prior
to transmission. In current prac-  signal is routed through two or more
codec tandems. tice, for example, the most-widely used speech cod-   In
IEEE Global Telecommunications Conference, ing algorithm is adaptive
differential pulse code mod-  vol. 2, (1984), pages 796-802, N.P simenatos
and oth- ulation (ADPCM) which is used to compress 64 kbps  ers discuss the
use of 32kb/s ADPCM transcoders In speech to 32 kbps speech.
20  public and private networks. They point out that traf- In the meantime,
the past decade or so has seen  fic that cannot be ADPCM coded, for example
special considerable progress in the speech coding art to the  services
traffic, need to bypass the transcoder and point where It has been shown
that the 64 kbps    suggest that a transcoder might have a few 64kb/s
speech can be compressed to a rate as low as 2.4  channels for which no
transcoding takes place. They kbps. Although these newer techniques have
not  25  also discuss the problem of tandeming and point out found
widespread commercial use as of yet, commer-  that to take account of the
possibility that ADPCM cial Interest therein has increased significantly in
the  links may occur In each national part and in the Inter- last few
years. One of the factors contributing to this  national part of an
international connection, the num- increased level of commercial interest
is the fact that  ber of such links should be restricted to one in each
today's speech compression algorithms are able to  30  national link.
achieve greater levels of compression at more ac-     JP-A-62-186626
discloses a compressing multi- ceptable levels of distortion and signal
delay than  plexer/demultiplexer whichcan be configured, for any have been
achieved in the past. Another such factor  selected channels, not to decode
the demultiplexed is the accelerating pace of the conversion of the in-
signal, but to add padding bits to the coded signal, so stalled base of
telecommunications equipment and   35  that the coded signal can be
subsequently retrieved, facilities, both in this country and around the
world,  thus eliminating a decoding and subsequent coding from analog to
digital technologies.              step. One of the multiplex channels is
used to carry Inherent in virtually any speech coding algorithm  connection
route information for the other channels is the loss of a certain amount of
speech information.  which is interpreted by a controller to determine Thus
the reconstituted signal arrived at upon per-  40  whether decoding should
be suppressed for the vari- forming the inverse, decoding, process is
somewhat  ous channels. distorted relative to the original. It is also
somewhat delayed relative thereto. In general, the level of this  Summary
of the Invention distortion and delay Increases as the level of com-
pression increases. Moreover, if a speech signal is  45  We have recognized
that what is needed in order subjected to two or more encoding/decoding
cycles,  to solve this problem is to provide each codec in a each cycle
adds its own measure of distortion and de-  connection with the ability to
recognize the presence lay to the signal being processed.                of
another codec on its high-bit-rate of the connection This Is a less serious
problem withfor example,  without the need for Intervention by, or
Interaction 64-to-32 kbps ADPCM coding of speech signals be-  so  with, any
intervening equipment, such as a PBX or cause the levels of distortion and
delay ontroduced  other telecommunications switch, and without notice-
therein are quite small. On the other hand, most of the  ably affecting the
speech signals themselves. In ac- never speech coding algorithms, when
operated at,  cordance with the Invention, a codec, upon recogniz- say, a
64-to-16 kbps level of compression, can with-  ing the presence of another
codec on its high-bit-rate stand perhaps only one encoding/decoding cycle
be-  55  side of a connection, switches from its conventional fore
noticeable, and therefore objectionable, distor-  encoding/decoding mode of
operation to a second tion and/or delay occur. This is a significant
limitation  mode of operation in which, rather than decode the because, in
many telecommunications environments,  encoded speech received from the
codec on the 2    3                  EP 0 332 345 B1                4 



other, low-bit-rate, side of the connection, it embeds  131 and 134 to
which they are connected via two-di- the coded speech bits thereof in its
output signal. As  rectional paths 168 and 169, respectively. Codec 131 a
result, only one encoding/decoding cycle is per-  (134) takes a 64
kilobit/second (kbps) 8-bit-per-sam- formed across the connection.
pie mu-law encoded digitized voice signal provided by In preferred
embodiments, each codec communi-   5   PBX 121 (124) and further encodes
the signal so as cates its presence to another codes on its high-bit-  to
compress it to a reduced rate of (illustratively) 16 rate side of the
connection by way of one or more su-  kbps. The reduced rate signal,
provided on path 171 pervisory signals transmitted along with the other
(173), Is combined with a number of-illustratively 95- signals output by
the codec on its high-bit-rate side of  -other similarly encoded signals,
by a multiplexer/de- the connection.                              10
multiplexer (mux/demux) 141 (142) and is communi- It may also be noted that
even the relatively small  cated over a telephone transmission facility,
such as levels of distortion introduced by 64-to-32kbps   a called T1 link
161, to a mux/demux 142 (141) and ADPCM do have a significant distortive
affect on voi-  thence to codec 134 (131) via path 173 (171). The lat-
ceband data signals traversing the connection--an af-  ter decodes the
received signal, thereby decompress- fect which, again, increases as the
number of encod-  15  Ing it back to 64 kbps, and the resulting 64 kbps
signal ing/decoding cycles increases. The invention thus af-  is passed to
PBX 124 (121). fords the further advantage of limiting the deteriora-  PBXs
124 and 125 are similarly Interconnected tion of bit error rate that
otherwise occurs when voi-  via path 174, codec 135, path 177, mux/demux
143, ceband data signals traverse multiple-codec-tandem  T1 link 164,
mux/demux 145, path 166, codec 136, telecommunications connections.
20  and path 168'. Similarly, PBXs 127 and 128 are inter- connected via
codec 137, mux/demux 149, mux/de- Brief Description of the Drawing
mux 150, codec 138, and various paths (not num- bered). In each case, the
codecs, as above, encode In the drawing,                               to
provide a 64-to-16 kbps compression of signals FIG. I depicts a private
telecommunications net-  25  output by the PBX and decode to provide a
16-to-64 work In which the present Invention Is illustrative-  kbps
decompression of signals Input to the PBX. ly Implemented;
Finally, PBXs 124 and 127 are interconnected via FIG. 2 shows a more
detailed functional blockdi-  PBX 126, respective mux/demux pairs 144/146
and agram of two of the codecs of FIG. 1, intercon-  147/148, TI links 163
and 165 and, again, various nected with one of the PBXs and telephone sta-
30  paths not numbered. tions also shown in FIG. 1;
The encoding performed by codecs in this type of FIG. 3 shows the formats
of signals used within  arrangement is conventionally carried out via algo-
the network of FIG. 1;                        rithms which reduce the bit
rate of the speech intelli- FIGS. 4 and 5 are state diagrams for codec con-
gence being processed by removing redundancies trollers incorporated within
the codecs shown in  35  therein. In the present embodiment, the technique
FIG. 2;                                       known as subband coding is
illustratively used to car- FIG. 6 is a table which sets forth the meanings
of  ry out the coding of speech although other techni- a number of
mnemonics used in FIGS. 4 and 5;   ques, such as multipulse-excited linear
predictive and                                           coding, could
alternatively be used. Disadvanta- FIG. 7 depicts a cellular mobile radio
system in  40  geously, these algorithms inherently lose information which
the present invention is illustratively imple-  in the encoding process.
Thus the reconstituted Intel- mented.
ligence arrived at upon performing the inverse, de- coding process, is
somewhat distorted relative to the Detailed Description
original. Such distortion is exacerbated if the signal 45  being processed
is subjected to multiple cycles of en- FIG. I depicts a private
telecommunications net-  coding and decoding in the course of passing
through work comprised of a plurality of digital telecommuni-  multiple
codec tandems. Indeed, subband coding, as cations switches, Illustratively
PBXas 121, 124, 125,  wellas most of the other known algorithms, when op-
126, 127 and 128. A number of telephone stations,  erated at this level of
compression, can withstand per- each serving as a communication endpoint,
are con-  50  haps only one encoding/decoding cycle before no- nected to
each PBX. In particular, telephone stations  ticeable distortion occurs.
111, 114, 115 and 118, respectively connected to     Afurther problem is
thatmany speech coding al- PBXs 121, 124,125 and 128, are explicitly shown
in  gorithms, in order to exploit temporal redundancies in the drawing.
the speech signal, necessarily introduce delay into Each of the
aforementioned PBXs is illustratively  55  the encoded signal. Thus every
encoding/decoding a digital PBX such as the AT&T System 85 PBX. PBXs  cycle
adds a measure of delay to the signal being 121 and 124 are interconnected
via a pair, or tan-  processed to the point that it may become objection-
dem", of full-duplex encoder/decoders, or codecs",  able to the listener. 3
5                  EP 0 332 345 B1                6 Consider, then, a
connection between telephone   If, on the other hand, the connection
through, 



stations 111 and 115. This connection includes two  say, codec 135 is
between telephone stations 114 codec tandems, 131/134 and 135/136, as
compared,  and 115, codec 135 will not detect the presence of an- for
example, to a connection between telephone sta-  other codec on its
high-bit-rate side. Itwill, according- tlons 114 and 115 which would
include onlyone codec   5   ly, operate in a subband coding mode. That is,
It will tandem, i.e., 135/136. The problems outlined above  subband decode
the signal received from codec 136 with regard to multiple
encoding/decoding cycles are  and subband encode the signal received from
tele- thus a concern in the former case. (Asimilarsituation  phone station
114 via PBX 124. obtains with respect to a connection between tele-   In
the present illustrative embodiment, PBX 124 phone stations 111 and 118
since that connection in-  10  is of a type which requires its input
signals to be at 64 cludes codec tandems 131/134 and 137/138).       kbps.
In order to accommodate this requirement, o- One might think that the
solution to the problem  dec 134 (135) when suspending its speech encod- of
multiple encoding/decoding cycles would be simply  ing/decoding in
accordance with the invention does a matter of eliminating codecs 134 and
135, thereby  not simply pass along the low-rate, i.e., 16 kbps, sub-
allowing the 16 kbps subband encoded speech gen-  15  band encoded signal
it receives from codec 131 erated by codec 131 to pass all the way to codec
136  (136). Rather, it "pads out that low-rate signal to a B4 without any
intermediate speech processing. How-  kbps signal by combining the 16 kbps
subband en- ever, there is no ready mechanism for knowing at, for  coded
signal with "place-holder" bits. After passing example, the output of
mux/demux 142 whether a call  through PBX 124, the resulting 64 kbps
"padded" sig- that orignated from telephone station 111 is destined  20
nal, having embedded therein the subband encoded for telephone station 115
or a station directly connect-  signal generated by codec 131 (136), is
then subject- ed to switch 124, such as station 114, in which latter  ed to
a "stripping" operation In codec 135 (134) to case codec 134 would be
needed in the connection  "strip out" the place-holder bits from the padded
sig- in order to provide the inverse processing of codec  nal, thereby
re-creating the 16 kbps subband encod- 131. Accordingly, codecs 134 and 135
cannot simply  25  ed stream that originated at codec 131 (136). be done
away with.                                  FIG. 2 shows a more detailed
functional block di- Alternatively, then, one might think of providing
agram of codecs 134 and 135 interconnected with PBX 124 with the capability
of controlling the mode  PBX 124 and telephone 114 as in FIG. 1. Codec 134
of the codecs, i.e., controlling whetherthey are to op-  includes a
compressor 210 and decompressor 230. erate In their normal
encoding/decoding mode, on the  30  Compressor 210, which includes a
subband encoder one hand, or in a mode in which the encoded speech  211 and
a stripper 212, receives a 64 kbps signal from signals pass directly
through them, on the other hand.  PBX 124 on its high-bit-rate side over
transmission This approach, although perhaps technically possi-  path 169.
If that signal represents 64 kbps mu-law ble, is not a practical solution
because the installed  speech, as it would if it had originated from
telephone base of existing PBXs throughout this country would  35  114, it
is routed by way of switch 216 to subband en- need to be retrofitted to
incorporate such a capability.  coder 211, which compresses it to 16 kbps
subband This would be a prohibitively costly undertaking.  encoded speech.
If, on the other hand, it is deter- We have recognized thatwhat is needed
is to pro-  mined that path 169 carries a padded signal that ori- vide each
codec with the ability to communicate its  ginated from codec 135, then
switch 216 routes the presence to a codec on its high-bit-rate side of the
40  signal to stripper 212, which simply removes the connection, e.g., the
side of codec 134 (135) that  place-holder bits therein. In either event,
the resulting communicates with switch 124, without the need for  16 kbps
signal is output by way of switch 217, which intervention by, or
interaction with, the PBX and with-  is operated in tandem with switch 216,
onto transmis- out noticeably affecting the speech signals them-  sion path
173, the latter extending to mux/demux 142 selves. Codec 134(135), upon
becoming aware of the  45  (FIG. 1). presence on its high-bit-rate side of
codec 135 (134)  Decompressor 230, which includes subband de- in a
connection between, say, telephone stations 111  coder 231 and padder 232,
receives a 16 kbps sub- and 115, a) suspends itssubband decoding and pass-
band encoded signal from mux/demux 142 on trans- es on to switch 124 and
thence codec 135 (134) a sig-  mission path 173. If that signal is destined
for a tele- nal in which the encoded signal received from codec  50  phone
station connected directly to PBX 124, such as 131 (136) is embedded and b)
suspends its subband  telephone station 114, the subband encoded signal is
encoding and passes on to codec 131 (136) the en-  routed byway ofswitch
239 to subband decoder231, coded signal which is embedded in the signal re-
which decodes it into a 64 kbps mu-law signal. If, on ceived from codec 135
(134) byway of switch 124. In  the other hand, it is determined that the
signal from this way, the 16 kbps subband encoded speech gen-  55  path 173
is destined forcodec 135 (and beyond), then erated by codec 131 (136)
passes all the way to codec  switch 239 routes the signal to padder 232,
which ap- 136 (131) without any intermediate speech process-  pends
place-holder bits to the subband coded signal ing.
in accordance with a format described below to gen- 4    7
EP 0 332 345 B1                 8 erate a 64 kbps "padded" signal. In
either event, the  presence to any other codec on its high-bit-rate side
resulting 64 kbps signal, after passing through one or  of the connection.
The length of the synchronization 



the other of LAB channel multiplexers 233 and 234,  pattern and the number
of sequential repetitions that as described below, Is output by way of
switch 238  must be observed at the receiving rnd in order to con- onto
transmission path 169, the latter extending to   5   clude that what is
being received is, indeed, the syn- PBX 124.
chronization pattern originating from another codec Codec 135 is
substantially identical to codec 134  in the connection, are chosen In such
a way as to ren- and need not be described in further detail except to  der
highly unlikely the possibility that bits randomly note that the reference
numbers of the various com-  occurring in non-codec-originated signals can
appear ponents of codec 135 begin with the digit "3" and have   10  to be
the codec-originated synchronization pattern. In the same last two digits
as the corresponding ele-  FIG. 2, then, codec 135, upon observing forsome
pre- ments of codec 134.                                determined number
of times, M, the synchronization In order to explain the mechanism by which
co-  pattern from codec 134 on transmission path 174, decs 134 and 135
become aware of each other's      thereby becomes aware of the latter's
presence. By presence in a connection, we now turn momentarily  15  the
same token, codec 134 has been inserting the to  FIG. 3. As shown therein,
the analog voice signal  synchronization pattern into Its own output signal
ex- initially generated in, for example, a telephone hand-  tending to
codec 135, thereby enabling the latter to set is sampled (either within the
telephone station or  become aware of the presence of the former. the PBX)
at the rate of 8,000 samples/second. Each     In theory, each codec, upon
becoming aware of sample is coded into a standard 8-bit mu-law-coded   20
the other's presence on its high-bit-rate side of the
format(orA-law-codedformat in many places outside  connection, could at
that point immediately change of the United States) to provide the 64 kbps
mu-law  from the subband encoding/decoding mode to the speech signal
discussed above. As shown in FIG. 3,  aforementioned padding/stripping
mode. This may, the eight bits representing each mu-law-coded sam-
however, create a problem in that each of the two co- ple are denoted, from
least- to most-significant, as B1   25   decs will, In general, detect at
different times the syn- through B8.
chronization pattern transmitted by the other. Thus It turns out that the
value of the least-significant  one codec may continue to subband code for
a sig- bit (LSB) of a mu-law-coded sample carries very little  nificant
period of time, e.g., 1-2 seconds, after the speech information and, in a
sense, can be specified  other, although still transmitting the
synchronization at random with little detectable degradation to the   30
pattern in the LSB channel, has transitioned to the voice signals being
communicated. This is even more  padding/stripping mode. Disadvantageously,
this sit- the case when the signals have been subjected to   uation is
likely to create garbled transmission at both subband or other speech
coding techniques and are  ends of the connection during the initial
seconds of then decompressed back to 8-bit length. This fact is  the call.
exploited, as further shown in FIG. 3, to provide, in ef-  35  This problem
is avoided by using two synchroni- fect, a supervisory signalling
channel-herein refer-  zation patterns rather than one. In particular,
when- red to as the "LSB channel"-for the  codecs to com-  ever
decompressor 230 (330) is operating In a sub- municate their presence to
each other. (This is not un-  band coding mode, a fit synchronization
pattern, like the so-called "bit robbing" mechanism conven-  hereinafter
referred to as "Pattern I" and generated tionally used in telephone
transmission facilities to  40  by synchronization pattern generator
236(336), is in- communicate telephone signalling information, such  serted
into the decompressor output signals on path as on/off hook status.)
169 (174) by way of LSB channel multiplexer 233 As seen from FIG. 3, the
LSB channel is com-    (333). On the other hand, whenever decompressor
prised of one bit from each 8-bit sample "frame and  230 (330) is operating
in a padding mode, a second illustratively occupies the position normally
occupied   45  synchronization pattern, hereinafter referred to as by
mu-law bit B1--this being the case both forthe sub-  "Pattern II" and
generated by synchronization pattern band decoded signal as well as the
padded signal.  generator 237 (337), is inserted into the decompres- The
latter is shown in FIG. 3 as being comprised of  sor output signals by way
of LSB channel multiplexer two subband encoded bits b1 and b2 and five
place-  234 (334). In addition, codecs 134 and 135 include holder bits
P1-P5, as well as the one LSB channel bit.  50  codec controllers 214 and
314, respectively. The The Insertion of particular signals (described
below)  function of these units is to search the incoming LSB into the LSB
channel is carried out by the aforemen-  channel and to control the modes
of their respective tioned LSB channel multiplexers 233 and 234 in co-
codecs as a function of which synchronization pat- dec 134 and multiplexers
333 and 334 in codec 135.  tern is detected and when. To this end, codec
control- In preferred embodiments of the invention, a su-  55  ler 214
(314) controls, in tandem, switches 216 and pervisory signal in the form of
at least a first syn-  217 (316 and 317) in compressor 210 (310) and,
chronization pattern, continuously repeated over the  again in tandem,
switches 238 and 239 (338 and 339) LSB channel, is used by each codec to
manifest its  in decompressor 230 (330). 5    9                   EP 0 332
345 B1                  10 In particular, codec controllers 214 and 314
each  least the requisite M repetitions of Pattern I Codecs include a pair
of pattern detectors of a conventional  134 and 135 are thus assured to
each be aware ofthe type. Following a conventional type of pattern detec-
other's presence, in accordance with the invention, 



tion approach, each pattern detector correlates an in-  before codec 135
acts further. At the same time as it coming bit stream in the LSB channel
with the respec-   5   transitions its decompressor state machine to state
tive sequences of bits known a priori to comprise Pat-  404, codec
controller 314 transitions its compressor terns I and II. In response to
the correlation, each pat-  state machine from state 501 to state 504, the
pur- tern detector is able to detect the presence of its re-  pose of
having the latter state being described here- spective pattern in the
channel even in the presence  inbelow. Upon having observed N repetitions
of Pat- of an anticipated level of bit errors occurring therein.  10  tern
I, codec controller314 changes switches 338 and The particular parameters
built into the detectors  339 to the "down" position, so that decompressor
330 would take Into account, for example, the biterrorrate  Is transitioned
to state 407 In which It begins padding. typical in the telecommunications
facilities involved.  With multiplexer 334 now being in the signal path In
addition, codec controllers 214 and 314 each  through decompressor 330,
Pattern II Is now what is include two state machines. One state machine in
co-  15  being transmitted In the LSB channel from codec 135 dec controller
214 (314) controls switches 216 and  to codec 134. Codec controller 314
does not, how- 217 (316 and 317) and therefore the mode of com-   ever,
change the positions of switches 316 and 317 pressor 210 (310). The other
state machine in codec  at this time. Compressor 310 thus remains In its
sub- controller 214 (314) controls switches 238 and 239  band encoding mode
in state 504. This Is appropriate (338 and 339) and therefore the mode of
decompres-  20  since, by hypothesis, codec controller 314 was the sor 230
(330). The operation of these two state ma-  first to detect the requisite
M repetitions of Pattern I chines is embodied in state diagrams shown in
FIGS.  and thus the signal that codec 135 is receiving from 4 and 5
respectively. Given the state diagrams, the  codec 134 at this time must
necessarily still be 64 state machines themselves can be readily designed
kbps mu-law speech. by those skilled in the art using Boolean logic ele-
25  Meanwhile, codec controller 214 In codec 134 ments, flip-flops, etc.
was also waiting to detect M repetitions of Pattern I. The state diagram of
FIG. 4 has three states--  Indeed, because of the waiting performed within
co- states 401 and 404, in which a decompressor is In its  dec 135, it Is
assured that codec controller 214 in oo- subband decoding mode, and state
407, in which a   dec 134 will have detected M repetitions of Pattern I,
decompressor is in its padding mode. The various  30  and will therefore be
in states 404 and 504 when Pat- possible transitions between these states
are denot-  tern 11 arrives. However, not having any way of deter- ed 402,
405, 406 and 408. The state diagram of FIG.  mining that codec 135 was the
first to detect Pattern 5 similarly has three states-states 501 and 504, in
I, codec 134 proceeds to try to wait for N repetitions which a compressor
is in its subband coding mode,  of that pattern, just like codec 135 did.
This will not and state 507, in which acompressoris In its stripping   35
actually happen, however, because codec 135 will mode. The transitions here
are denoted 502,505,506  have begun to transmit Pattern II. Codec
controller and 508. Each of the transitions in FIGS. 4 and 5 Is  214, upon
detection of one repetition of Pattern II dur- caused by a so-called
"event". The events are identi-  ing its own waiting period, transitions to
states 407 fied by respective mnemonics whose meanings are    and 507 by
changing switches 238 and 239 to the set forth for convenience in FIG. 6
and will become   40  "down" position. Accordingly, compressor 210 is tran-
apparent as this description proceeds.             sitioned from subband
encoding to stripping and de- Specifically, assume that decompressors 230
compressor 230 is transitioned from subband decod- and 330 are both in
state 401 and compressors 210  ing to padding. With multiplexer 234 now
being in the and 310 are both in state 501. Thus, both codecs are  signal
path through decompressor 230, Pattern II is initially operating in a
subband encoding/decoding   45  now what is being transmitted in the LSB
channel mode with switches 216,217,238,239,316,317,338     from codec 134
to codec 135. and 339 all being in the "up" position. Pattern I is thus
The purpose of having a state 504 in the com- being inserted into the LSB
channel in both directions  pressor state machine can now be explained. In
par- of transmission. Assume, further, that codec control-  ticular, it is
important that a transition be made to the ler 314 in codec 135 detects the
requisite M repeti-  50  stripping mode in state 507 as soon as a single
rep- tions of Pattern I before codeccontroller214 in codec  etition of
Pattern  is detected. This is so because the 134 does. A change is not
immediately made, how-   arrival of Pattern II means that codec 134 is now
re- ever, to padding/stripping as in the approach suggest-  ceiving a
padded signal and, unless compressor 210 ed earlier hereinabove. Rather,
codec controller 314  is changed to its stripping mode at that time, a gar-
transitions its decompressor state machine to state  55   bled signal will
be output onto transmission path 173. 404 in which It waits for a
sufficiently large number of  By the same token, however, there needs to be
some pattern repetitions N, where N > M, to ensure that co-  assurance that
the received signal is, indeed, a pad- dec controller 214 in codec 134 has
also detected at  ded signal whereas there is some probability that a 5
11                  EP 0 332 345 B1                     12 single
repetition of the bits comprising Pattern II may  use in digital mobile
cellular radio applications in or- occur randomly in a non-padded, i.e.,
standard mu-  der to most efficiently use the available radio band- law
coded, signal originating from, for example, tele-  width. To this end,
such systems will use codecs sim- phone station 114. However, by requiring
that M rep-  ilarto those traditionally used in land-based telecom- 



etitions of Pattern I are detected before acting in re-   5   munications
environments such as the PBX environ- sponse to a single repetition of
Pattern II, i.e., by hav-  ment described hereinabove. Indeed, the same
prob- ing a state 504 which is intermediate to states 501 and  lem of
multiple encoding/decoding cycles can also 507, it is ensured that when
bits appearing to be a sin-  arise in the digital cellular environment--
especially in gle repetition of codec-originated Pattern II are de-  a
mobile-station-to-mobile-station connection. tected, they, in fact, did
originate from codec 135.  10  This is illustrated in FIG. 7 which depicts
a por- In view of the foregoing, it will be appreciated that  tion of a
cellular mobile radio system in which the in- compressor 310 In codec 135
is the only unit still in  vention can also be used to advantage. In this
system, its original mode, ie., subband encoding in state 504.  a mobile
subscriber 701 generates a modulated However, once codec controller 314
detects Pattern  speech coded radio signal which is communicated to 11 now
being transmitted from codec 134, it transitions   15  a second mobile
subscriber 706 by way of mobile tel- to state 507, in which switches 316
and 317 are in the  ephone cell site 704, mobile telephone switching of-
"down" position and compressor 310 is therefore in  fice 709, and mobile
telephone cell site 705. Mobile the stripping mode.
station 706 communicates with mobile subscriber 701 Finally, once PBX 124
"tears down" the connec-  via the reverse path. Communications between mo-
tion between codecs 134 and 135 upon completion of  20  bile subscriber 701
(706) and cell site 704 (705) is ac- the call, the synchronization patterns
being received  complished by a radio transmission link which in- by those
codecs in transmission paths 169 and 174  cludes antennas 781 and 784 (785
and 786). Commu- disappear. This causes both the compressor and de-
nications between cell site 704 (705) and switching compressor state
machines of both codec controllers  office 709 is accomplished by
terrestrial T1 link 761 214 and 314 to transition to their original states
401   25  (763) which interconnects multiplexer 741 (745) with- and 501. It
may also be noted that any synchroniza-  in cell site 704 (705) with
multiplexer 742 (743) within tion pattern disappearance occurring while the
codec  switching office 709. controllers are in states 404 or 504 will
similarly result  Mobile subscriber 701 includes telephone hand- in a
return to states 401 and 501.                 set 711, speech codec 731,
and transceiver 771. Co- Returning, now, to FIG. 1, a further issue
relating   so  dec 731 samples the analog speech signal received to the LSB
channel will now be addressed. In partic-  from handset 711 at 8000
samples/sec and, using a ular, T1 mux/demuxes 144,146, 147 and 148 commu-
predetermined speech coding algorithm, encodes it at nicate telephone
signalling information, such as   a rate of (illustratively) 8 kbps. The
resulting signal is on/off hook status, by "robbing" the least-significant
then modulated by transceiver 771 into a pre-as- bit of every sixth mu-law
coded sample communicat-  35  signed outgoing mobile telecommunications
radio ed across T1 links 163 and 165. There is nosynchron-  channel and
applied to antenna 781. Conversely, ization between such T1
links.Therefore, in the worst  modulated coded speech signals within a
pre-as- case, two out of every six 8-bit sample frames may  signed incoming
mobile telecommunications radio have their least-significant bit altered by
the T1  channel received by antenna 781 are demodulated by mux/demuxes in
the process of conveying this signal-  40  transceiver 771, decoded by
codec 731 and applied ling information. Disadvantageously, then, one-third
in analog form to handset 711. of the LSB channel bits in any connection
between      Mobile subscriber 706 similarly includes handset codecs 134
and 137 have the potential for being cor-  716, codec 736, and
modulator/demodulator 776 rupted. This problem is advantageously dealt with
by  which operates similarly to the corresponding compo- so arranging the
synchronization pattern generators  45  nents of mobile subscriber 701.
within the codecs, such as 236 and 237 in codec 134,   Cell site 704
includes transceiver 774, codec 734 that each bit of each of Patterns I and
11 is repeated  and multiplexer 741. Transceiver 774 operates in a six
times in succession before proceeding to the next  manner complementary to
transceiver 771. Moreover bit in the pattern. Thus, as long as the LSB
channel  codec 734, when part of a connection extending passes through no
more than five T1 links, the LSB   50  through multiplexers 741 and 742 and
digital switch channel intelligence is guaranteed to survive the mul-  724
of switching office 709 to a non-mobile telephone tiple bit-robbings
occurring therein. It simply remains  central office via trunk 791,
operates in a manner to so design the synchronization pattern detectors
complementary to codec 731. within codec controllers 214 and 314 in a
straightfor-  Similarly, cell site 705 Includes transceiver 775, ward way
to search for the synchronization pattern in  55  codec 735 and multiplexer
745. Transceiver 775 op- every sixth sample in each of six possible LSB
time  erates in a manner complementary to transceiver slots.
776. Moreover codec 735 when part of a connection Currently speech coding
is being considered for  extending through multiplexers 745 and 743 and 7
13                  EP 0 332 345 B1                    14 switch 724 to
trunk 791 operates in a manner comple-  intelligence represented by said
first output and mentary to codec 736.
second input signals, CHARACTERISED BY Codecs 734 and 735 are, however,
similar to co-          first means (236) initially operative for decs 134
and 135 of FIG. 1 in the sense that, upon     generating at said first
output a first signal indi- recognizing each others' presence in a
connection,   5  cating presence of said codec (134), 



they transition to a padding/stripping mode. Advanta-       second means
(237) operative in re- geously, then, the distortion and delay that would
sponse to receipt at said second input of at least otherwise be occasioned
by the carrying out of two     one of (a) a second signal indicating
thatsaid sec- encoding/decoding cycles is avoided in this cellular   ond
transmission path includes both a means mobile radio system just as in the
network of FIG. 1.  10  (136) for decoding said first output signal and a
The foregoing merely illustrates the principles of  means (135) for
embedding in said second input the Invention. For example, although the
invention is  signal a coded version of the intelligence originat- shown
and described herein in the context of a PBX    ing from said second
endpoint, and (b) a third sig- network and a digital cellular radio system,
other ap-  nal indicating that said means for embedding in plications will
be apparent to those skilled in the art.  15  said second transmission path
are aware of the Indeed, although the Intelligence represented by the
presence of said codec, for generating at said signals generated by the
codecs disclosed herein is    first output a fourth signal indicating that
said co- illustratively human speech, the invention is equally  dec is
aware of the presence of said means for applicable to codecs which generate
signals repre-     decoding and said means for embedding in said senting
other forms of intelligence.           20      second transmission path, In
addition, the coding that Is performed in the co-     third means (232,
212) operative in re- decs is not limited to a type of coding whose object
is  sponse to receipt at said second input of said third to reduce the bit
rate of the signal being coded. En-  signal for generating as said first
output signal a cryption and modulation are but two other examples
signal in which said first input signal is embedded of types of coding that
codecs embodying the inven-  25  and for generating as said second output
signal tion might employ.                                     the portion
of said second input signal comprising Moreover, it will of course be
appreciated that the  said embedded coded version of the intelligence
various parameters set forth herein, such as bit rates,  originating from
said second endpoint and are merely illustrative.
fourth means (231, 211) operative in re- In addition, although a particular
mechanism has   30  sponse to lack of receipt at said second input of been
disclosed to enable a codec in a connection to    said third signal for
generating as said first output detect the presence of another codec in
that connec-   signal a decoded version of the intelligence rep- tion on
its high-bit-rate side, other mechanisms that  resented by said first input
signal and for gener- achieve this function may be devised.
ating as said second output signal a coded ver- Moreover, although the
drawing shows various   35  sion of the intelligence represented by said
sec- functional elements, such as the elements of codecs    ond input
signal. 134 and 135, as discrete functional blocks, the func- tions thereof
could be performed by one or more ap-  2. The codec of claim 1 wherein said
first input and propriately programmed processors, signal process-
second output signals are at a first bit rate and ing chips, etc.
40       said first output and second input signals are at a second bit
rate greater than said first bit rate, and wherein said third means
generates said first Claims
output signal by adding place-holder bits to said first input signal and
generates said second out- 1. Acodec (134) having ports for connection to
first  45  putsignal by stripping place-holder bits from said (111) and
second (114, 115) communication en-      second input signal. dpoints via
first (173) and second (169) transmis- sion paths, respectively, said codec
being adapt-  3. A codec (134) adapted to generate first and sec- ed to
generate f irst and second digital output sig-  ond digital output signals
in response to first and nals in response to first and second digital Input
50  second digital input signals, respectively, said signals, respectively,
said first and second input  first input signal being comprised of bits at
a first signals representing Intelligence originating from  bit rate
representing encoded speech originating said first and second communication
endpoints,     from a communication endpoint (111), said sec- respectively,
said first and second output signals  ond output signal being comprised of
a second representing intelligence destined for said sec-  55  sequence of
bits at said first bit rate representing ond and first communication
endpoints, respec-     encoded speech destined for said communica- tively,
and said first input and second output sig-  tion endpoint, said first
output and second input nals respectively representing in coded form the
signals being comprised of respective sequences    13                  EP 0
332 345 B1                      14 switch 724 to trunk 791 operates in a
manner comple-   intelligence represented by said first output and mentary
to codec 736.                                   second input signals,
CHARACTERISED BY Codecs 734 and 735 are, however, similar to co-
first means (236) initially operative for decs 134 and 135 of FIG. 1 in the
sense that, upon      generating at said first output a first signal indi-
recognizing each others' presence in a connection,   5  cating presence of
said codec (134), they transition to a padding/stripping mode. Advanta-
second means (237) operative in re- geously, then, the distortion and delay
that would      sponse to receipt at said second input of at least 



otherwise be occasioned by the carrying out of two      one of (a) a second
signal indicating that said sec- encoding/decoding cycles is avoided in
this cellular    ond transmission path includes both a means mobile radio
system just as in the network of FIG. 1.  10  (136) for decoding said first
output signal and a The foregoing merely illustrates the principles of
means (135) for embedding in said second input the invention. For example,
although the invention is   signal a coded version of the intelligence
originat- shown and described herein in the context of a PBX      ing from
said second endpoint, and (b) a third sig- network and a digital cellular
radio system, other ap-  nal indicating that said means for embedding in
plications will be apparent to those skilled in the art.  15  said second
transmission path are aware of the Indeed, although the intelligence
represented by the    presence of said codec, for generating at said
signals generated by the codecs disclosed herein is    first output a
fourth signal indicating that said co- illustratively human speech, the
invention is equally   dec is aware of the presence of said means for
applicable to codecs which generate signals repre-      decoding and said
means for embedding in said senting other forms of intelligence.
20       second transmission path, In addition, the coding that is
performed In the co-     third means (232, 212) operative in re- decs is
not limited to a type of coding whose object is  sponse to receipt at said
second inputof said third to reduce the bit rate of the signal being coded.
En-   signal for generating as said first output signal a cryption and
modulation are but two other examples      signal inwhich said first input
signal is embedded of types of coding that codecs embodying the inven-   25
and for generating as said second output signal tion might employ.
the portion of said second Input signal comprising Moreover, it will of
course be appreciated that the  said embedded coded version of the
Intelligence various parameters set forth herein, such as bit rates,
originating from said second endpoint and are merely illustrative.
fourth means (231, 211) operative in re- In addition, although a particular
mechanism has   30  sponse to lack of receipt at said second input of been
disclosed to enable a codec in a connection to     said third signal for
generating as said first output detect the presence of another codec in
that connec-    signal a decoded version of the intelligence rep- tion on
its high-bit-rate side, other mechanisms that   resented by said first
input signal and for gener- achieve this function may be devised.
ating as said second output signal a coded ver- Moreover, although the
drawing shows various   35   sion of the intelligence represented by said
sec- functional elements, such as the elements of codecs     ond input
signal. 134 and 135, as discrete functional blocks, the func- tions thereof
could be performed by one or more ap-  2. The codec of claim 1 wherein said
first input and propriately programmed processors, signal process-
second output signals are at a first bit rate and ing chips, etc.
40       said first output and second input signals are at a second bit
rate greater than said first bit rate, and wherein said third means
generates said f irst Claims
output signal by adding place-holder bits to said first input signal and
generates said second out- 1. Acodec (134) having ports for connection to
first  45  putsignal by stripping place-holder bits from said (111) and
second (114, 115) communication en-       second input signal. dpoints via
first (173) and second (169) transmis- sion paths, respectively, said codec
being adapt-  3. A codec (134) adapted to generate first and sec- ed to
generate first and second digital output sig-  ond digital output signals
In response to first and nals in response to first and second digital Input
50  second digital input signals, respectively, said signals, respectively,
said first and second input  first input signal being comprised of bits at
a first signals representing intelligence originating from  bit rate
representing encoded speech originating said first and second communication
endpoints,      from a communication endpoint (111), said sec-
respectively, said first and second output signals  ond output signal being
comprised of a second representing intelligence destined for said sec-  55
sequence of bits at said first bit rate representing ond and first
communication endpoints, respec-      encoded speech destined for said
communica- tively, and said first input and second output sig-  tion
endpoint, said first output and second input nals respectively representing
in coded form the    signals being comprised of respective sequences 8 *
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of multi-bit words occurring at a second bit rate   codes (135) and (b) a
second signal from the sec- greater than said first bit rate, said codec
CHAR-  ond codec (135) indicating that the second codec ACTERISED BY
(135) is aware of the presence of said first codec means (231, 236, 211)
initially operative      (134), for generating at said first output the
sec- for generating as said first output signal a decod-   5  ond signal,
and ed version of said first inputsignal and forgener-       third means
(232, 212) operative only if ating as said second output signal an encoded
said second signal has been detected at said sec- 



version of said second input signal, said decoded   ond input, for
generating as said first output sig- version including a first
synchronization pattern   nal of said first codec (134) a signal in a
prede- indicating presence of said codes,          10      termined format
in which the first Input signal of means (232, 237) operative for
thereafter      said first codec (134) is embedded and for gen- generating
as said first output signal a signal     erating as said second output
signal of said first which includes bits from said first inputsignal and
codec (134) the portion of said second input sig- bits representing a
second synchronization pat-     nal of said first codec (134) comprising
the coded tern indicating that said codec is aware of pres-  15
intelligence embedded therein. ence of another codec (135), the operation
of this means being Initiated in response to the pres-   5. A method
carried out in a codec (134) In a system ence in said second input signal
of the firstoccur-  in which said codec Is connected to first (111) and
ring of a) first and second predetermined inter-    second (114, 115)
communication endpoints via vals of said first synchronization pattern
indicat-  20  first (173) and second (169) transmission paths, ing presence
of said other codec and b) said first  respectively, and In which said
codec is being predetermined interval of said first synchroniza-   adapted
to generate first and second digital out- tion pattern indicating presence
of said other co-  put signals in response to first and second digital dec
followed by said second synchronization pat-    input signals,
respectively, said first and second tern indicating that said other codec
Is aware of  25  input signals representing intelligence originating
presence of said codec, and                         from said first and
second communication en- means (212) operative in response to the
dpoints, respectively, said first and second out- presence of said second
synchronization pattern     put signals representing intelligence destined
for in said second Input signal for thereafter gener-   said second and
first communication endpoints, ating as said second output signal a signal
com-  30  respectively, and said first Input and second out- prised of the
bits in predetermined bit locations in  put signals respectively
representing in coded each successive word of said second input sdig-
form the intelligence represented by said first out- nal.
put and second input signals, said method CHARACTERISED BY the steps of, 4.
A telecommunications connection, including  35            initially
generating at said first output a a first codec (134),
first signal indicating presence of said codec, a second codec (135),
in response to receipt at said second input said first and second codecs
each being        of at least one of (a) a second signal indicating adapted
to generate respective first and second     that said second transmission
path includes both digital output signals in response to first and sec-  40
a means for decoding said first output signal and ond digital input
signals, respectively, the first in-  a means for embedding in said second
Input sig- put signals of said first and second codecs rep-    nal a coded
version of the intelligence originating resenting in coded form
intelligence originating    from said second endpoint, and (b) a third
signal from first and second communication endpoints       indicating that
said means for embedding in said (111, 115), respectively, the second
output sig-  45  second transmission path are aware of the pres- nals of
said first and second codecs representing  ence of said codec, generating
at said first output intelligence destined for said first and second     a
fourth signal Indicating that said codec Is aware communication endpoints,
respectively, the first    of the presence of said means for decoding and
output signals of said first and second codecs be-  said means for
embedding In said second trans- ing the second input signals of said second
and   50  mission path, first codecs, respectively, each said codec
in response to lack of receipt at said sec- CHARACTERISED BY
ond input of said third signal, generating as said first means (236)
initially operative for     first output signal a decoded version of the
Intel- generating at said first output a first signal Indi-  ligence
represented by said first input signal and cating presence of said first
codec (134),  55      generating as said second output signal a coded
second means (237) operative in re-            version of the intelligence
represented by said sponse to detection at said second input of at
second input signal, and least one of (a) the first signal from the second
in response to receipt at said second input 9    17                  EP 0
332 345 B1                     18 of said third signal, generating as said
first output  respectively, said first input signal being com- signal a
signal In which said first input signal is  prised of bits ata first
bitrate representing encod- embedded and generating as said second output
ed speech originating from a communication en- signal the portion of said
second input signal      dpoint (111), said second output signal being
comprising said embedded coded version of the   5   comprised of a second
sequence of bits at said intelligence originating from said second en-
first bit rate representing encoded speech des- dpoint.
tined for said communication endpoint, said first output and second input
signals being comprised 



6. The method of claim 5 wherein said first input and   of respective
sequences of multi-bitwords occur- second output signals are at a first bit
rate and   10  ring at a second bit rate greater than said first bit and
wherein said first output signal is generated         initially generating
as said first output sig- by adding place-holder bits to said first input
sig-  nal a decoded version of said first input signal nal and said second
output signal is generated by   15  and initially generating as said second
output sig- stripping place-holder bits from said second Input  nal an
encoded version of said second input sig- signal.
nal, said decoded version including a first syn- chronization pattern
indicating presence of said 7. A method of operating a first codec (134)
and a      codec, second codec (135) in a telecommunications   20
thereafter generating as said first output connection wherein said first
and second codecs     signal a signal which includes bits from said first
are each adapted to generate respective first and   input signal and bits
representing a second syn- second digital output signals in response to
first  chronization pattern indicating that said codec is andsecond digital
input signals, respectively, the  aware of presence of another codec (135),
this first input signals of said first and second codecs   25  generating
step being initiated in response to the representing in coded form
Intelligence originat-   presence in said second input signal of the first
Ing from first (111) and second (115) communica-    occurring of a)first
and second predetermined in- tion endpoints, respectively, the second
output     tervals of said first synchronization pattern indi- signals of
said first and second codecs represent-  cating presence of said other
codec and b) said ing intelligence destined for said first and second   30
first predetermined interval of said first synchron- communication
endpoints, respectively, the first    ization pattern indicating presence
of said other output signals of said first and second codecs be-  codec
followed by said second synchronization ing the second input signals of
said second and     pattern indicating that said other codec is aware first
codecs, respectively, said method at each     of presence of said codec,
and initially generating at said first output a   put signal a signal
comprised of the bits in the bit first signal indicating presence of said
first codec  locations in each successive word of said second (134),
input signal which correspond to said predeter- in response to detection at
said second in-   mined bit locations of said first output signal, this put
of at least one of (a) the first signal from the   40  generating step
being initiated in response to the second codec (135) and (b) a second
signal from     presence of said second synchronization pattern the second
codec (135) indicating that the sec-     in said second input signal. ond
codec (135) is aware of the presence of said first codec (134), generating
at said first output the second signal, and                      45
Patentanspruche only if said second signal has been detect- ed at said
second input, generating as said first  4. Codec (134) mit Anschlrissen zur
Verbindung mit output signal of said first codec (134) a signal in  ersten
(111) und zweiten (114, 115) Kommunika- a predetermined format In which the
first input     tienhondpunkten (ber orate (1T) bzw, zwulte signal of said
first codec (134) is embedded and   60  (169) Obertragungswege, wobel der
besagte generating as said second output signal of said     Codec als
Reaktion auf erste und zweite digitale first codec (134) portion of said
second input sig-  Eingangssignale erste bzw. zwelte digitale Aus- nal of
said first codec (134) comprising the coded  gangssignale erzeugen kann,
wobel die besag- intelligence embedded therein.                      ten
ersten und zweiten Eingangssignale von den 55      besagten ersten bzw.
zweiten Kommunikations- 8. Amethodcarriedoutinacodec(134)adaptedto
endpunkten herrfhrende Informationen darstel- generate first and second
digital output signals in  len, wobei besagte erste und zweite Ausgangssi-
response to first and second digital input signals,  gnale fur die besagten
zweiten bzw. ersten Kom- 10 10   *     C  L   M   S   *    19
EP 0 332 345 B1                20 munikationsendpunkte bestimmte
Informationen      Ausgangssignal  durch  Hinzufligung  von darstellen, und
die besagten ersten Eingangssi-    Platzhalterbit zum bosagten ersten
Eingangssi- gnale und zweiten Ausgangssignale die von den     gnat erzeugen
und das besagte zwelte Aus- besagten ersten Ausgangs- bzw. zweiten Ein-
gangasignal durch Beseitigen von Platzhalterbit gangasignalen dargestellten
Informationon in ko-   5  aus dem besagten zweiten Eingangssignal or-
dierter Form darstellen, gekennzeichnet durch     zeugen. erste Mittel
(236), die anfangs die Erzeugung ei- nes ersten das Vorhandensein des
besagten      3. Codec (134) zur Erzeugung ersterund zweiterdi- Codecs (1
34) anzeigenden Signals am besagten     gitaler Ausgangasignale ale
Realtion auf orate ersten Ausgang bewirken,                  10      bzw.
zweite digitale Eingangssignale, wobel das zwelte Mittel (237), die als
Reaktion auf den Emp-  besagte erste Eingangasignal Bit mit einer ersten 



fang von mindestens elnem (a) ehnes zweiten Si-    Bitrate umfalt, die
kodlerte, von elnem Kommu- gnals, das anzeigt, daG der besagtb zweite Ober-
nikationsendpunit (111) herrflhrende Sprache tragungsweg sowohl ein Mittel
(136) zum Deko-      darstellen, wobsi das besagte zweibt Ausgangs- dieren
des besagten ersten Ausgangssignals als  15  signal sine zwelte Bitfolge
mit der besagtbn er- auch eln Mittel (135) zum Einbetten einer kodler-
sten Bitrate umfatt, die f(Ir den besagton Kom- ten Version der vom
besagten zweiten Endpunkt     munikationssndpunkt bestimmte kodierte Spra-
herruhrenden Informationen im besagten zwei-      che darstellen, wobei die
besagten ersten Aus- ten Eingangssignal enthilt und (b) von einem
gangs- und zwsitbn Eingangssignale entspre- dritten Signal, des anzelgt,
daZ das besagte Mit-  20  chende Folgen von Mehrbitworten umfassen, die tel
zum Einbetten auf dem besagten zwelten         mit einer zweiten grffileren
Bitrate als der besag- Obertragungsweg Ober des Vorhandensein des
ten ersten Bitrate auftreten, wobel der besagte besagten Codecs Bescheld
weilS, des Erzeugen      Codec gekennzelchnet ist durch: eines vierten
Signals am besagten ersten Aus-      Mittel (231, 236,211), die anfangs das
Erzeugen gang bewirkt, das anzeigt, daS der besagte  25    einer
delkodlerten Version des besaglen ersten Codec uber das Vorhandensein des
besagtbn         Eingangssignals als das besagte erstb Aus- Mittels zum
Dekodleren und des besagten Mittels   gangasignal bewirken und das Erzeugen
einer zum Einbetten auf dem besagten zweiten Ober-      kodierten Version
des besagten zwelten Ein- tragungsweg Bescheid weiG,
gangssignals als des besagte zweibt Ausgangs- dritte Mittel (232, 212), die
als Reaktion auf den   30  signal bewirken, wobel die beasagte dekodiortb
Empfang des besagten dritten Signals am besag-    Version in erstes das
Vorhandensein des be- ten zwelten Eingang des Erzeugen eines Signals
sagten Codecs anzeigendes Synchronisierungs- als des besagte erste
Ausgangssignal bewirken,    muster enthalt, in des das besagte orate
Eingangssignal einge-    Mittel (232, 237), die nachfolgend das Erzeugen
bettet ist, und das Erzeugen des Teils des besag-  35  eines Signals, das
Bit vom besagten ersten Eln- ten zweitn Eingangssignals, der die besagte
gangssignal und Bit, die ein zweites Synchroni- eingebettetb kodierte
Version der vom besagten    slerungsmuster darstellen, das anzeigt, daB der
zweiten Endpunkt herruhrenden Informationen        besagte Codec Ober das
Vorhandensein eines umfatt, als das besagte zwelte Ausgangssignal
anderen Codecs (135) informlert ist, enthilt, als bewirkt, und
40      das beasagte orsteAusgangssignal bewirken, wo- vierte Mittel (231,
211), die als Reaktion aufeinen  bei der Betrieb dieser Mittel als Reaktion
auf des mangelnden Empfang des besagten dritten Si-        Vorhandensein
des ersten Auftretens von (a) or- gnals am besagtbn zweiten Eingang das
Erzeu-      sten und zweiten vorbestimmten Zeltabstanden gen einer
dekodierten Version der durch das be-    des besagten ersten
Synchronisierungsmusters, sagte erste Eingangssignal dargestellten Infor-
45  das das Vorhandensein des besagten anderen mationen als das besagte
erste Ausgangssignal     Codecs anzeigt, im besagten zweiten Eingangs-
bewirken, und das Erzeugen einerkodierten Ver-    signal und (b) dom
besagten ersten vorbestimm- sion der durch des besagte zweite Eingangssi-
ten Zeltabstand des besegten ersten Synchronl- gnal dargestelltbn
Informationen ala des besagte  sierungsmusters, des des Vorhandensein des
zweibt Ausgangssignal bewirken.           50       besagten anderen Codecs
anzeigt, gefolgt vom besagten zweiten Synchronisierungsmuster, des 2. Codec
nach Anspruch 1, wobel die besagten sr-      anzeigt, daD, der besagte
andere Codec Oiber das sten Eingangssignale und zweiten Ausgangssi-
Vorhandensein des besagten Codecs informiert gnale elne orate Bitrate
aufwelsen und die be-    ist, eingeleitet wird, und sagten ersten
Ausgangssignale und zweiten Ein-  5s  Mittel (212), die als Reaktion auf
das Vorhanden- gangssignale eine zweite Bitrate, die gr6ier als  sein des
besagten zweiten Synchronisierungs- die besagte orate Bitrate !st,
aufweisen, und wo-  musters im besagten zweiten Eingangssignal bei die
besagten dritten Mittel das besagte erste  das nachfolgende Erzeugen eines
die Bit an vor- 11 *   C    L    M    S   *    21                 EP 0 332
345 B1                22 bestimmten Bitstellen in Jedem aufeinanderfol-
und zwelte digitale Eingangssignale erate bzw. genden Wort des besagten
zweiten Eingangssl-      zweite digitale Ausgangssignale erzeugen kann,
gnals umfassenden Signals als das besagte         wobei die besagtbn ersten
und zwelten Eln- zweite Ausgangssignal bewirken.
gangssignale von den besagten ersten bzw. 5      zwelten
Kommunikatlonsendpunkten herrfhren- 4. Telekommunikatlonsverbindung mit
de Informationen darstellen, wobel die besagten einem ersten Codec (134),
ersten und zweiten Ausgangssignale fOr besagte einem zwelten Codec (135),
zweite bzw. orate Kommunikationsendpunkte wobel die besagten ersten und
zwelten Codec je-   bestimmte Informationen darstellen, und besag- wells
entsprechende orate und zweite digitale  io  te erste Eingangs- und zweite
Ausgangasignale Ausgangssignale als Reaktion auf erste bzw.       die von
den besagten ersten Ausgangs- bzw. 



zwelte digitale Elngangsslgnale erzeugen kon-     zweiten Eingangssignalen
dargestellten lnforma- nen, wobel die oersten Eingangssignale der be-
tionen in kodierterForm darstellen, wobel das be- sagten ersten und zweiten
Codec von ersten und    sagte Verfahren durch folgende Schritte gekenn-
zweiten Kommunikatlonsendpunkten (111, 115)  15   zelchnet Ist: herrOhrende
Informationen in kodierter Form dar-  anfAngliches Erzeugen eines ersten,
das Vor- stellen, wobel die zwelton Ausgangssignale der    handenseln des
besagten Codecs anzeigenden besagten ersten und zweiten Codec fOr die be-
Signals am besagton ersten Ausgang, sagten ersten bzw. zweiten
Kommunikatlons-        als Reaktion auf den Empfang, am besagten endpunkte
bestimmte Informationen darstellen,  20  zweiten Eingang, von mindestens
einem von (a) wobel die besagten ersten Ausgangssignale der     einem
zwelten Signal, das anzelgt, daB der be- besagten ersten und zwelten Codec
die zweiten     sagte zwelte Obertragungsweg sowohl ein Mittel
Eingangssignale der besagten zweiten bzw. er-     zumn Dekodieren des
besagtbn ersten Ausgangs- sten Codec sind, wobel jeder besagte Codec ge-
signals als auch ein Mittei zum Einbetten elner kennzehohnet ist durch
25      kodierten Version der vom besagten zwelten erste Mittel (236), die
anfangs das Erzeugen ei-  Endpunkt herr(ihrenden Informationen in des be-
nes das Vorhandensein des besagten ersten         sagte zweite
Eingangasignal enthait, und (b) ei- Codec (134) anzeigenden ersten Signals
am be-     nem dritten Signal, des anzelgt, daB das besagtb sagten ersten
Ausgang bewirken,                   Mittel zum Einbetten in den besagten
zweiten zwelte Mittel (237), die als Reaktlon auf die Er-  30
Obertragungsweg (ber das Vorhandensein des kennung von mindestens einem von
(a) dem er-      bosagten Codecs informiert ist, Erzeugen elnes sten Signal
vom zwelten Codec (135) und (b) ei-   vierten Signals, des anzeigt, daD der
besagte nem zweiten Signal vom zweiten Codec (135),       Codec Ober das
Vorhandensein des besagten des anzeigt, dalfcderzweite Codec(135) Oberdas
Mittelszum Dekodberen und des besagten Mittels Vorhandensein des besagten
ersten Codecs  3s      zum Einbetten in den besagten zweiten Obertra- (134)
informiert ist, das Erzeugen des zweiten Si-  gungsweg informiert ist, am
besagten ersten gnals am besagten ersten Ausgang bewirken,        Ausgang,
und                                               als Reaktion auf oenen
mangelnden Empfang des dritte Mittel (232, 212), die nurwenn das besagte
besagten dritten Signals am besagten zweiten zweite Signal am besagten
zwelten Eingang er-  4o  Eingang, Erzeugen einer dekodierten Version kannt
worden ist, des Erzeugen eines Signals in   der durch das besagte erste
Eingangesignal dar- einem vorbestimmten Format, in das das erste
gestellten Informationen als besagtes erstes Eingangssignal des besagten
ersten Codecs         Ausgangssignal und Erzeugen einer kodierten (134)
eingebettet ist, als das besagte erste Aus-  Version der durch des besagte
zweite Elngangs- gangssignal des besagten ersten Codecs (134)  45  signal
dargesteliten informationen als das besag- bewirken und des Erzeugen des
Teils des besag-    to zweite Ausgangasignal, und ten zweiten
Eingangssignals des besagten er-      als Reaktion auf den Empfang des
besagten drit- sten Codecs (134), der die darin eingebettoten   ton Signals
am besagten zwelten Elngang, Er- kodlerten Informnathonen umfaBt, als das
besagte  zeugen elnes Signals, In das das besagte orate zwelto
Ausgangssignal des besagten ersten   5o    Elngangsaignal eingebettet Ist,
als des besagte Codecs (134) bewirken.                            orate
Ausgangssignal, und Erzeugen des Toils des besagten zweiten
EingangssIgnals, der die 5. Eh in einem Codec (134) ausgefOhrtes Verfah-
besagte eingebettete kodierte Version der vorn ron in elnem System, in dem
der besagte Codec     besagten zweiten Endpunkt herrlihrenden Infor mit
ersten (111) und zweiten (114, 115) Kommu-  5w  mationen umfal~t, als des
besagte zweite Aus- nikationsendpunkten uber erste (173) bzw. zwei-
gangssignal. to (169) Obertragungswege verbunden ist, und wobei der besagte
Codec als Reaktion auf orate  6. Verfahren nach Anspruch 5, wobei die
besagten 12 *     C      L     M      S    *    23                  EP 0
332 345 B1              24 ersten Eingangs- und zweiten Ausgangssignale
digitale Eingangssignale, wobei das besagte er- elne erste Bitrate
aufweisen und die besagten or-  ste Eingangssignat Bit mit einer ersten
Bltrate sten Ausgangs- und zweiten Eingangssignale el-    umfait, die
kodierte, von einem Kommunikat- ne zwelte Bitrate aufwelsen, die gro6er als
die   onsendpunkt (111) herrflhrende Sprache darstel- besagtb erste Bitrate
ist, und wobel das besagte   5  len, wobel das besagte zwelt Ausgangwsignal
erste Ausgangssignal durch Hinzuffigen von        eine zweibt Folge von Bit
mit der beeagten erten Platzhalterbit zum besagtbn ersten Eingangssi-
Bitrate umfaet, die fOr den besagten Kommunika- gnal erzeugt wird und das
besagte zweite Aus-     tionsendpunkt bestimmte kodierte Sprache dar-
gangesignal durch Beseitigen von Platzhalterbit   stellen, wobei die
besagtbn ersten Ausgangs- aus dem besagten zwelten Eingangssignal or-  10
und zweiten Eingangseignale entsprechende zeugt wird.
Folgen von Mehrbitworten umfassen, die mit ei- 



nerzweiten gr6aeren Bitrate ala der besagten er- 7. Verfahren zum Betreiben
sines ersten Codecs       sten Bitrate auftreten, wobei das besagte Verfah-
(134) und ines zwelten Codecs (135) In elnerTe-   ren durch die folgenden
Schritte gekennzelchnet lekommunikationsverbindung, wobei die besag-  15
ist ten ersten und zwelten Codec Jeweils entspre-     anfingliches Erzeugen
einer dekodlerten Versi- chende erste und zwelte digitlale Ausgangesi-
on des besagten ersten Eingangsignals als das gnale als Reaktion auf erste
bzw. zweite digitale  besagte erste Ausgangesignal und anfingllches
Eingangssignale erzeugen k8nnen, wobel die or-    Erzeugen elner kodierten
Version des besagten sten Eingangssignale der besagten ersten und   20
zwelten Eingangssignals als das besagte zwelte zweiten Codec von ersten
(111) bzw. zweiten       Ausgangssignal, wobei die besagte dekodierte (115)
herruhrende Informationen in kodierter      Version in erstes
Synchronisierungsmuster ent- Formr darstellen, wobel die zwelten
Ausgangesi-   halt, das das Vorhandensein des besagten gnale der besagton
ersten und zweiten Codec fOr   Codecs anzelgt, nachfolgendes Erzeugen Sines
besagte erste bzw. zweite Kommunikatlonsend-  25  Signals, als das besagtb
erste Ausgangssignal, punkte bestimmte Informatbonen darstellen, wo-    das
Bit vom besagton ersten Eingangseignal und bel die ersten Ausgangssignale
der besagten or-   Bit, die sin zweites Synchronisierungenmuster sten und
zweiten Codec die zweiten Elngangssi-    darstellen, enthalt, das anzeigt,
daB der besagte gnale der besagtbn zwelten bzw. ersten Codec      Codec
Ober das Vorhandensein sines welteren sind, wobei das besagto Verfahren an
Jedem be-  30  Codecs (135) inlbrmiert ist, als das besagto ersb sagtbn
Codec durch folgende Schritte gekenn-      Ausgangssignal, wobel dieser
Erzeugungeschritt zeichnet ist:                                     als
Reaktion auf des Vorhandensein des ersten anfangliches Erzeugen sines
ersten, das Vor-      Auftrebns von (a) ersten und zwelten vorbe-
handensein des besagten ersten Codecs (134)       stimmton Zeitabsatnden
des besagten ersten anzeigenden Signals am besagten ersten Aus-  35
Synchronisierungsmusters, das das Vorhanden- gang,
sein des besagten anderen Codecs anzeigt, und als Reaktion auf die
Erkennung mindestens ei-    (b) dem besagten ersten vorbestimmten Zeitab-
nes von (a) dem ersten Signal vom zwelten         stand des besagten ersten
Synchronislerungs- Codec (135) und (b) einem zweiten Signal vom
musters, das das Vorhandensein des besagten zweiten Codec (135),dcas
anzeigt, daB. derzweite  40  anderen Codecs anzeigt, gefolgt vorn besagten
Codec(135) OberdasVorhandensain des besag-        zweiten
Synchronisierungsmuster, das anzeigt, ten ersten Codecs (134) informiert
let, am besag-  daB der besagte andere Codec Ober das Vorhan- ten zweiten
Eingang, Erzeugen des zweiten Si-     densein des besagten Godecs
informlert ist, im gnals am besagten ersten Ausgang, und
besagtbn zweiten Eingangssignal, eingeleitet Erzeugen sines Signals in
einem vorbestimmten   45  wird, und Format, in das das erste Eingangssignal
des be-   nachfolgendes Erzeugen sines die Bit an den Bit- sagten ersten
Codecs (134) eingebettet ist, als   stellen in jedem aufeinanderfolgenden
Wort des das besagte erste Ausgangssignal, und Erzeu-      besagten zweiten
Eingangssignals, die den be- gen des Teils des besagten zwelten Eingangssl-
sagten vorbestimmten Bistellen des besagten gnals des besagten ereten
Codecs (134), der die  so  ersten Ausgangesignale entsprechen, urnfassen-
darin singebetteten kodlerten Informatlonen urn-  den Signals ale das
besagtb zwelt Ausgangssi- fagt, als das besagte zweite Ausgangssignal, nur
gnal, wobei diessr Erzeugungsschritt als Reakti- dann wenn das besagte
zweite Signal am besag-     on auf das Vorhandensein des besagten zweiten
ten zweiten Eingang erkannt worden ist.           Synchronisierungsmusters
im besagten zweiten ss      Eingangssignal eingeleitet wird. 8. In einem
Codec (134) ausgefuhrtes Verfahren zur Erzeugung erster und zweiter
digitaler Aus- . gangssignale als Reaktion auf erste bzw. zweite 13    25
EP 0 332 345 B1                 26 Revendications
dit second signal de sortie une version cod6e des informations representees
par ledit second signal 1. Codeur-d6codeur (134) ayant des ports pour la
d'entr6e. connexion a des premiere (111) et seconde (114. 115) extr6mit6s
de communication par i'interm6-   5   2. Codeur-dbcodeur de la
revendication 1 dans le- dialre de premier (173) et second (169) chemins
quel lesdits premier signal d'entree et second si- de transmission,
respectivement, ledit codeur-     gnal de sortie sont A un premier d6bit
binalre et d6codeur 6tant adapte pour g6nerer des premier     lesdits
premier signal de sortie et second signal et second signaux de sortie
num6riques en r6-      d'entr6e sont A un second debit binaire sup6rieur
ponse a des premier et second signaux d'entr6e   io  audit premier d6bit
binaire, et dens loquel ledit numeriques, respectivement, lesdits premier
et    troisibme moyen g6nbre ledit premier signal de second signaux
d'entr6e representant des Infor-    sortie en ajoutant des binaires de
marque de re- 



mations provenant desdites premiere et seconds     servation audit premier
signal d'entr6e et g6nere extremites de communication, respectivement,
ledit second signal de sortie en eliminant des bi- lesdits premleretsecond
signauxdesortie repr6-  15  naires de marque de r6servation duditsecond si-
sentant des Informations destinies auxdites so-    gnal d'entree. condo et
premiere extrrmit6s de communication, respectivement, et lesdits premier et
second si-  3. Codeur-d6codeur (134) adapte pourg6nerer des gnaux de sortie
respectivement repr6sentant        premier et second signaux de sortie
num6riques sous forma cod6e les informations representees   20  en
r6ponseAdes premieretsecondsignauxd'en- par lesdits premier signal d'entr6e
et second si-  tree numeriques, respectivement, ledit premier gnal de
sortie, ETANT CARACTERISE PAR              signal d'entr6e btant compose de
binalres A un un premier moyen (236) fonctionnant in!-     premier debit
binalre repr6sentant des signaux tiaiement pour gen6rer A ladite premiere
sortie un  vocaux codes provenant dune extr6mit6 de premier signal
indiquant la presence dudit co-  25  communication (111), leditsecond
signal de sor- deur-decodeur (134),                              tie etant
compose dcune seconds sequence de bi- un second moyen (237) fonctionnant en
naires audit premier debit binaire representant reponse a la reception A
ladite seconde entree     des signaux vocaux codes destines a ladite ex-
d'au moins un de (a) un second signal indiquant   tremite de communication,
lesdits premier signal quo ledit second chemin de transmission   30
de sortie et secondsignal dentreo tant compo- comporte la Iafois un moyen
(136) pour decoder     sis de sbquences respectives de mots A plu- ledit
premier signal de sortie et un moyen (135)   sbours binaires so produisant
a un second debit pour inserer dans ledit second signal d'entree
binalre superieur audit premier debit binalre, ledit d'une version codes
des informations provenant     codeur-decodeur ETANT CARACTERISE PAR de
ladite seconds extremite, et (b) un troisibme   35    un moyen (231,
236,211) fonctionnant In- signal indiquant quo ledit moyen d'insertion dans
tialement pour generer comme dit premier signal ledit second chemin de
transmission connalt la     de sortie une version decodee dudit premier si-
presence dudit codeur-decodeur, pour generer A     gnai d'entree et pour
generer comme dit second ladite premiere sortie un quatrieme signal indi-
signal de sortie une version codee dudit second quant que ledit
codeur-decodeur connalt la pre-  4o  signal d'entr~e, ladite version
decodee compor- sence dudit moyen de decodage et dudit moyen       tant une
premiere configuration de synchronisa- d'insertion dans ledit second chemin
de trans-     tion indiquant la presence dudit codeur-deco- mission,
dour, un troisilme moyen (232, 212) fonctlon-            un moyen (232,237)
fonctionnant pourg6- nant en reponse A la reception A ladite seconds   45
nerer par la suite comme dit premier signal de entree dudit troisieme
signal pour generer         sortie un signal qui comporte des binaires
dudit comme dit premier signal de sortie un signal dens  premier signal
d'entree at des binalres represen- lequel ledit premier signal d'entree eot
Insere at  tant une seconds configuration do synchronisa- pour generer
comme dit second signal de sortie     tion Indlquant qua ledit
codeur-decodeur connalt la partie dudit second signal d'entree comprenant
5o  la presence d'un autre codeur-decodeur (135), le ladite version codee
inssree des informations      fonctionnement de ce moyen Atant d~clench oen
provenant de ladite seconds extremite et           reponse A Ia presence
dans ledit second signal un quatrieme moyen (231, 211) fonction-
d'entr~e suivant celul des deux evenements qui nant en reponse A la
non-reception A ladite se-    se produira en premier a) de premier etsecond
In- conde entree dudit trolsieme signal pour generer  55  tervalles
predetermines de ladite premeire confi- comme dit premier signal de sortie
une version     guration de synchronisation indiquant la presen- decodee
des informatlons representees par ledit    ce dudit autre codeur-decodeur
et b) dudit pre- premier signal d'entree et pour generer comme      mier
intervalle predetermine de ladite premiere 14 11111111 111111
111111111111111 *   C   L  M  S  *    27                  EP 0 332 345 B1
28 configuration de synchronisation indiquant la     cond signal d'entr6e
dudit premier codeur-d6co- pr6sence dudit autre codeur-d6codeur suivie de
dour (134) comprenant les informations cod6es ladite seconde configuration
de synchronisation   qui y sont ins6r6es. Indiquant que ledit autre
codeur-dscodeur connalt Ia pr6sence dudit codeur-dbcodeur, et  5   5.
Methode effectu6e dans un codeur-d6codeur un moyen (212) fonctlonnent en
r6ponse A     (134) dans un systeme dans lequel ledit codeur- la prssence
de ladite seconde configuration de    dicodeur est connect6 A des premiere
(111) et synchronisation dans ledit second signal d'en-    seconde
(114,115) extr6mit6s de communication * trse pour g6nbrer par la suite
comme dit second   par I'interm6dialre de premier (173) et second signal de
sortie un signal compos6 des binaires  1o  (169) chemins de transmission,
respectivement, dans des emplacements de binaires pr6d6termi-     et dans
lequel ledit codeur-dbcodeur est adapte 



n6s dans chaque mot successif dudit second si-    pour gbn6rer des premier
et second signaux de gnal d'entrbe.
sortie numeriques en r6ponse A des premier et second signaux d'entr6e
numbriques, respecti- 4. Connexion de t6iicommunicatlons, comportant   i5
vement, lesdits premier et second signaux d'en- un premier codeur-decodeur
(134),            tree repr6sentant des Informations provenant un second
codeur-dbcodeur (135),             desditbs premlere et seconds extr6mit6s
de lesdits premier et second codeurs-d6co-      communication,
respectivement, lesdits premier deurs 6tant chacun adapt6s pour g6n6rer des
et second signaux de sortie representant des in- i..    premier et second
signaux de sortie num6riques  20  formations destinbes auxdltes seconde et
pre- respectifs en reponse A des premier et second sl-  miAre extremit6s de
communication, respective- gnaux d'entr6e num6riques, respectivement, les
ment, et lesdits premier et second signaux de premiers signaux d'entree
desdits premier et se-  sortie respectivement repr6sentent sous form. cond
oodeurs-d6codeurs repr6sentant sous for-     cod6e les informathons
repr6sentees par leedits me cod6e des informations provenant de premie-  25
premier signal de sortie et second signal d'en- re et seconde extr6mit6s de
communication (111,   tree, ladite methode ETANT CARACTERISEE 115),
respectivement, les seconds signaux de      PAR les 6tapes de, sortie
desdits premier et second codeurs-d6co-          g6n6ration initiate A
ladite premilre sortie deurs representant des Informations destin6es
d'un premier signal Indlquant la presence dudit auxdites premiere et
seconde extremit6s de   30   codour-d6codeur, communication,
respectivement, lee premiers si-         en reponse a la r6ceptlon A ladite
seconds gnaux de sortie desdits premier et second co-      entr6e d'au
moins un de (a) un second signal in- deure-d6codeurs 6tant lee seconds
signaux d'en-   diquant quo ledit second chemin de transmission tr6e
deadits second et premier codeurs-d6co-      comporte A la fois un moyen
pour d6coder ledit deurs, respectivement, chaque dit codeur-deco-  35
premier signal de sortie et un moyen pour ins6rer dour ETANT CARACTERISE
PAR                        dans ledit second signal d'entr6e une version
co- un premier moyen (236) fonctionnant ini-     d6e des informations
provenant de ladite secon- tialement pour gen6rer A 3adite premiere sortie
un  de extr6mite, et (b) un trolsieme signal Indiquant premier signal
indiquant la pr6sence dudit pre-   quo ledit moyen d'insertion dans ledit
second mier codeur-decodeur (134),               40      chemin de
transmission connalt la presence dudit un second moyen (237) fonctionnant
en        codeur-d6codeur, g6neration A ladite premibre reponse a la
detection a ladite seconde entr6e    sortie d'un quatrieme signal Indiquant
quo ledit d'au moins un de (a) un premier signal provenant  codeur-d6codeur
connatt la presence dudit du second codeur-decodeur (135) et (b) un se-
moyen de decodage et dudit moyen d'insertion cond signal provenant du
second codeur-d6co-  45  dans ledit second chemin de transmission, dour
(135) indiquant quo le socond.codeur-deco-         en
r6ponseAlanon-recoptionAladitesecon- deur (135) connalt la presence dudit
premier co-   de entr6e dudittroisibme signal, generathon comme
deur-decodeur (134) pour g6n6rer A laditb pre-     dit premier signal de
sortie drune version decodes mlere sortie le second signal, et
des inIormations representees par ledit premier si- un trolsleme moyen
(232, 212) fonction-  5o  gnsi dentrbe stgeneration commae ditsecond signal
nant uniquement sil esecond signal a etb detecte  de sortie dune version
oodbe des Informations re- a ladite seconds entr6e, pour gbn6rer comme dit
pr~sentbes par ledit second signal d'entree, et premier signal de sortie
dudit premier codeur-de-       en reponse a la reception A ladite seconde
codeur (134) un signal en un format predetermine   entris dudit troisibme
signal, generation comme dans loquel ledit premier signal d'entree dudit
55  dit premier signal de sortie d'un signal dans le- premier
codeur-d6codeur (134) est insere et pour  quel ledit premier signal
d'entree est ins"rb et generer comme dit second signal de sortie dudit
generation comme dit second signal de sortie de premier codeur-decodeur
(134) la partie dudit se-  la partle dudit second signal d'entree
comprenant 15    29                  EP 0 332 345 B1                 30
ladite version cod6e inseree des Informations      deur-d6codeur (134)
comprenant lee Informa- provenant de ladite seconde extr6mite.
tions codees qul y sont Inseres. 6. M6thode de la revendication 5, dans
laquelle les-  S. M6thode effectu6e dens un codeur-d6codeur dits premier
signal d'entr6e et second signal de   5  (134) adapte pour g6n6rer des
premier et second sortie sont A un premier d6bit binaire et leadits
signaux de sortie num6riques en r6ponse A des premlersIgnal de sortie
etsecond signal. d'entree  premier et second signaux d'entreo num6riques,
sont A un second d6bit binalre superieur audit     respectivement, ledit
premier signal d'entr6e premier d6bit binaire, et dens laquelle ledit pre-
6tant compos6 de binaires a un premier dibit bi- mier signal de sortie eat
g6nore en ajoutant des  lo  naire repr6sentant des signaux vocaux cod6s
binaires de marque de r6servation audit premier    provenant d'une
extr6mit6 de communication signal d'entree et ledit second signal de sortie
est  (111), ledit second signal de sortie 6tantcompose gen6r6 en liminant
des binaires de marque de      d'une seconde s6quence de binaires audit
pre- 



r6servation dudit second signal d'entr6e.          mier d6bit binaire
representant des signaux vo- 15      caux cod6s destin6s A ladite extr6mit6
de 7. Methode de fonctionnement d'un premier co-          communication,
lesdits premier signal de sortie deur-d6codeur (134) et d'un second
codeur-d6-      et second signal d'entr6e 6tant compos6s de se- codeur
(135) dans une connexion de t616commu-      quences respectives de mots A
plusieurs binaires nications dens laquelle lesdits premier et second  se
produisant A un second d6bit binalre sup6rieur codeurs-d6codours sont
chacun adapt6 pour g6-  20  audit premier d6bit binaire, ladite m6thode
n6rer des premier et second signaux de sortie nu-  ETANT CARACTERISEE PAR
les 6tapes de m6riques respectifs en r6ponse A des premier et
g6n6ration initiale comme dit premier si- second signaux d'entr6e
num6riques, respecti-      gnal de sortie d'une version d6cod6e dudit pre-
vement, les premiers signaux d'entr6e desdlts      mier signal d'entrbe et
g6ndration Initiale comme premier et second codeurs-decodeurs represen-  25
dit second signal de sortie d'une version codbe tant sous forme cod6e des
Informations prove-      dudit second signal d'entrde, ladite version d6co-
nant de premibre (111) etseconde (115) extrbmi-    d6e comportant une
premilre configuration de - ts de communication, respectivement, lea se-
synchronisation indiquant la pr6sence dudit co- conds signaux de sortie
desdits premier et se-     deur-dicodour, cond codeurs-decodeurs
repr6sentant des Infor-  3o       g6n6ration par la suite commo dit premier
mations destin6es auxdites premiere et seconds     signal de sortie d'un
signal qui comporte des bi- extr6mites de communication, respectivement,
nalres dudit premler signal d'entrbe et des binai- les premiers signaux de
sortie desdits premier et  re repr6sentant une seconds configuration de
second codeurwd6codeurs 6tant les seconds sl-      synchronisation
indiquant quo ledit codeur-d6co- gnaux d'entree desdits second et premier
co-  35   dour connalt la pr6sence d'un autre codeur-d6co- dours-d6codeurs,
respectivernent, ladite m6tho-    dour (135), cette 6tape de gen6ratbon
btant d6- de A chaque dit codeur-dbcodeur ETANT CA-          clenchbe en
r6ponse A la presence dens ledit se- RACTERISEE PAR les 6tapes de
cond signal d'entree sulvant celui des deux 6ve- g6n6ration initiale a
ladite premlire sortie  nements qul se produira en premier a) de premier
d'un premier signal indiquant la prbsence dudit  40  etsecond intervelles
prd6ternnin6s de ladite pre- premier codeur-decodeur (134),
mibre configuration de synchronisation indiquant en r6ponse A la d6tection
A ladite seconds   la pr6sence dudit autre codeur-decodeur et b) du- entree
d'au moins un de (a) un premier signal pro-  dit premier intervalle
prbdetermin6 de ladite pre- venant du second codeur-decodeur (135) et (b)
mire configuration de synchronisation indiquant un second signal provenant
du second codeur-  45   la prgsence dudit autre codeur-decodeur suivie
decodeur (135) indiquant quo l second codeur-     de ladite .seconde
configuration de synchronisa- dbcodeur (135) connatt la presence dudit
premier   tion Indlquant que ledit autre codeur-decodeur codour-dbcodeur
(134), gnibration A ladito pre-    connalt la pr~sence dudit
codeur-decodeur, et mibre sortie du second signal, et
gbn~ratlon par la suite comma dit second uniquement sl ledit second signal
a ete de-   0  signal de sortie d'un signal composb des binaires tecte A
ladite secondo entrbe, generation comme    dens des emplacements de
binalres predetermi- dit premier signal de sortie dud it premier codeur-
n~s dans chaque mot successif dudit second si- dbcodeur (134) d'un signal
en unformat predeter-   gnal d'entree qui correspondent auxdits empla- mine
dens loquel ledit premiersignal d'entree du-  cements de binalres
pred~termines dudit  pre- dit premier codeur-decodeur (134) est ins~r6 et
sc  mier signal de sortie, cette etape de generation generation comme dit
second signal de sortie du-   Atant d6clencheo en reponse A la presence de
la- dit premier codeur-decodeur (134) de la partie     dits seconds
configuration de synchronisation dudit second signal d'entree dudit premier
co-     dan Wdit second signal d'entree. 16 *      C     L     M     S
*    


