
US 20010043701A1 

(19) United States 
(12) Patent Application Publication (10) Pub. N0.: US 2001/0043701 A1 

FARRA (43) Pub. Date: NOV. 22, 2001 

(54) METHOD AND APPARATUS FOR ECHO (52) US. Cl. ...................................................... .. 379/406.01 
CONTROL IN A COMMUNICATION SYSTEM 

(76) Inventor: DAVID DAL FARRA, NEPEAN (CA) (57) ABSTRACT 

Correspondence Address: 
SMART& BIGGAR The invention relates to an acoustic echo canceller particu 
1000 DE LA GAUCHETIERE STREET WEST larly Well suited for use in a hands-free terminal or telecon 
SUITE 3400 ference system. The echo canceller is designed to assess the 
MONTREAL H3B4W5 (CA) inherent signal attenuation occurring in the analog loop that 

connects the terminal to the sWitch mechanism of the PSTN 
domain or the PBX domain. The echo canceller is then 
adjusted in accordance With the degree of signal attenuation 

( * ) Notice: This is a publication of a continued pros 
ecution application (CPA) ?led under 37 

CFR 153w) manifested by the loop. For high signal attenuation levels, 
(21) APPL No. 09/069,800 the degree of echo control at the terminal is reduced since 

the signal attenuation occurring in the loop itself Will 
(22) Filed; Apt; 30, 1998 compensate for the reduction, alloWing to reach the echo 

control target at the far end of the loop (sWitch side). This 
Publication Classi?cation feature avoids overly attenuating the echo at the terminal by 

taking advantage of the inherent echo control provided by 
(51) Int. Cl.7 .................................................... .. H04M 9/08 the local loop conductors. 

.................Echo attenuation device............................... 

228 

i A 

z 226 v J05 Sw|tched loss 220 

controller 
235 Echo-path 

Hybrid I model 
5 3 1 (adaptive ?lter) 

232 

loop loss 
sensor 

233 _ : 

CPE side <U V_234 ....... .. 

Local loop slde 

238 

Switch 



Patent Application Publication Nov. 22, 2001 Sheet 1 0f 2 

_lnput signal 130 

US 2001/0043701 A1 

120 

Acoustic echo path 

110 

100 

/ 
W 
l. 

4.0utput signal 140 

HP; 
Local loop 

Adaptive echo 
cancelling device 

Telecommunication terminal 

Room 

Figure 1 



Patent Application Publication Nov. 22, 2001 Sheet 2 0f 2 US 2001/0043701 A1 

.................Echo attenuation device.......l..... 

226 
Switched loss 

220 
controller 

Echo-path 

J1 
235 

Hybrid model 

(adaptive ?lter) 

V 
232 

loop loss 
sensor 

233 Rswl 4-H") 

CPE side _|:I V_234 Local loop side 

I 

30 

238 

Switch 

Figure 2 



US 2001/0043701 A1 

METHOD AND APPARATUS FOR ECHO 
CONTROL IN A COMMUNICATION SYSTEM 

FIELD OF THE INVENTION 

[0001] The present invention relates to a method and a 
system for inhibiting echo in a communication line. The 
system is particularly useful for communication systems 
Where an echo is susceptible to occur as a result of an 
acoustic feedback taking place at one end of the communi 
cation link (acoustical echo) or as a result of hybrid con 
verters in the telecommunication netWork (electrical echo). 

BACKGROUND OF THE INVENTION 

[0002] In a typical telephone network, tWo types of echoes 
may be present: acoustical echo and electrical echo. Acous 
tical echo is susceptible to occur in a telecommunication 
netWork When a hands-free telephone terminal is used. The 
speech signal generated from the speaker in the terminal 
propagates in the form of an acoustic Wave through an 
acoustic environment (air) and part of it Will be fed back 
toWard the microphone of the terminal. This signal Will be 
transmitted back to the talker and therefore creates echo. 

[0003] Electrical echo results from the presence of a 
hybrid converter that is required to connect the unidirec 
tional four Wire link from the public sWitched telephone 
netWork (PSTN) to the local tWo Wire loop. The basic 
function of the hybrid converter is to separate the transmit 
ted signal originating in the local loop from the received 
signal in the PSTN section, and vice versa. This process 
requires the energy of the received signal to pass fully in the 
local loop. HoWever, due to an impedance mismatch in the 
hybrid converter, part of the received energy is re?ected 
back to the transmitting port. As a result, a talker hears his 
oWn delayed speech Which, of course, is undesirable. 

[0004] The traditional approach for reduction of echo in 
communication netWorks is to use echo suppressors. A 
typical echo suppressor acts like a sWitch that monitors the 
voice signals travelling in both directions. It detects Which 
person is talking and blocks the signal travelling in the 
opposite direction. The draWback of such echo suppressors 
is that they tend to “chop” speech signals When the sub 
scribers talk back and forth quickly due to the response time 
for monitoring the speech activities. Moreover, during 
double talk, i.e., When the subscribers talk simultaneously, 
the suppressor fails to control the echo. 

[0005] One possibility to avoid the problems of echo 
suppressors is to provide circuitry or an algorithm that, 
instead of blocking speech signals in one direction in the 
communication link, cancels the echo by using an adaptive 
?lter. In essence, an adaptive echo canceller synthesises the 
echo that is then subtracted from the composite signal 
(speech signal plus echo signal). A residual echo from this 
subtraction can still be at a noticeable levels in a practical 
echo cancelling system because the adaptive ?lter may not 
be able to model perfectly the true echo path as a result of 
time-varying room impulse response, insuf?cient ?lter 
length, non-linear effects, ?nite precision computations, etc. 
Consequently, a sWitched loss device is often used in an 
echo canceller for further reduction of the residual echo. 

[0006] Another difficulty arises as a result of the overly 
conservative target established for existing echo cancellation 
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devices. The problem arises primary in situations Where the 
local loop on an analog CPE (customer premises equipment) 
manifests a signi?cant signal attenuation characteristics and 
inherently attenuates the signals propagating in the loop, 
including echo signals. Thus, in a loop With a higher intrinsic 
signal attenuation characteristics the existing strategy of 
echo control results in excessive echo attenuation, that 
reduces the audio quality of the link. Since the signal 
attenuation characteristics are different from one CPE to 
another CPE the current approach is to set the echo canceller 
target conservative enough so the loops With loW signal 
attenuation characteristics (loW loss) Will still inhibit echo to 
a desired degree. This, hoWever, results into a overly con 
servative echo suppression in cases Where the loops manifest 
a high signal attenuation characteristics. 

[0007] Thus, there exists a need in the industry to provide 
an improved echo canceller that can avoid excessive signal 
attenuation, particularly by operation of a sWitched loss 
device, When the communication channel through Which the 
echo propagates manifests a signi?cant level of inherent 
signal attenuation. 

OBJECTIVES AND SUMMARY OF THE 
INVENTION 

[0008] An object of this invention is to provide an 
improved method and apparatus for performing echo inhi 
bition. 

[0009] Another object of the invention is to provide a 
method and apparatus for performing echo inhibition that 
can tailor the level of signal attenuation for inhibiting echo 
in dependence upon the degree of inherent signal loss 
manifested by the communication channel through With the 
echo signal is susceptible to propagate. 

[0010] As embodied and broadly described herein, the 
invention provides an echo canceller for managing echo 
signals occurring in a return channel of a communication 
device, said communication device being coupled to a 
sWitch mechanism through a local loop, said signal process 
ing device including: 

[0011] a sensor for generating an output signal 
indicative of a degree of inherent signal attenuation 
manifested by the local loop; 

[0012] an echo attenuation device for reducing a 
magnitude of an echo occurring in the return channel 
of the communication device, said echo attenuation 
device being responsive to said output signal to vary 
a level of echo attenuation in dependence upon the 
degree of inherent signal attenuation of the local loop 
observed by said sensor. 

[0013] In a most preferred embodiment the communica 
tion device is a CPE (Customer Premises Equipment) pro 
vided With an echo attenuation device that includes tWo 
main components, namely an adaptive ?lter to model the 
echo path and generate an echo estimate signal that is 
subtracted from the echo corrupted signal propagating in the 
return path of the CPE, and a sWitched loss device that 
complements the echo attenuation process implemented by 
the adaptive ?lter. In a speci?c embodiment, a sWitched loss 
device can be implemented by a multiplier, multiplying the 
signal by a value less than one to create loss. The sWitched 
loss device reduces acoustic levels by selectively inserting 
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variable losses on the received and/or transmitted audio 
signals. More speci?cally, the sWitched loss device includes 
a ?rst sWitched loss module on the forward channel of the 
CPE, the one that carries the signal that is a precursor of the 
echo, and a sWitched loss module on the return channel of 
the CPE. A sWitched loss controller controls the degree of 
signal attenuation implemented by the individual sWitched 
loss modules. A loop loss sensor is provided for measuring 
or estimating the inherent signal attenuation in the local 
loop. The loop loss sensor issues an output signal that is 
directed to the sWitched loss controller. In response to that 
output signal, the sWitched loss controller adjusts the level 
of signal attenuation implemented by the sWitched loss 
modules to take into account the loop loss. As a result, a 
more precise echo attenuation mechanism is provided that 
reduces the likelihood of excessive echo control. 

[0014] The loop loss sensor may take various forms. For 
instance the loop loss sensor may be a current measuring 
device that estimates the resistance of the local loop con 
ductors, hence loop loss, by sensing the loop current. Since 
the voltage impressed across the loop conductors at the far 
end of the loop (the end that connects to the sWitch) is Well 
knoWn and generally constant and the impedance of the CPE 
also knoWn, one can establish a nominal loop current value. 
Any deviation from this value (disregarding the components 
tolerance factor) is primarily due to a varying loop length. If 
the current observed by the loop loss sensor is signi?cantly 
beloW the nominal value, one may conclude that the loop is 
long, thus it manifests a high degree of signal attenuation. In 
contrast, a higher current is indicative of a shorter loop, 
hence the loop manifests a lesser degree of signal attenua 
tion. The sWitched loss controller receives the output signal 
of the loop loss sensor that is indicative of the degree of loop 
loss manifested by the loop. In response to that output signal, 
the sWitched loss controller adjusts the set-points of the 
individual sWitched loss modules so as to vary the degree of 
echo attenuation. 

[0015] Practically, the loop loss sensor may be placed in 
the CPE. At that location, the loop loss sensor is capable of 
determining the degree of loss manifested by the local loop. 
In this eXample, the local loop is the conductor connecting 
the CPE to the sWitch. Thus the CPE, When connected to a 
certain local loop Will adjust the level of echo control in 
dependence of the loop length in that particular installation. 
In one possible embodiment the sWitch may be in the central 
office of the PSTN netWork, or be part of a PBX installation. 

[0016] In a possible variant that is particularly useful in 
situations Where the local loop terminates on a line card in 
the sWitch device that injects a constant current (the line card 
acts as a current source) in the local loop, a voltage sensor 
can be used to measure the voltage at an appropriate location 
and determine the level of inherent signal attenuation in the 
loop. One possibility is to measure the voltage across the 
conductors of the local loop Where they connect With the line 
card. The voltage variation With respect to a nominal value 
is indicative of the inherent local loop loss characteristics. 
Under this embodiment, the sensor is remote from the CPE. 
As a practical matter, the entire echo canceller can be 
separated from the CPE. 

[0017] The CPE terminal can be a telephone, a telecon 
ference device or any other communication system that is 
intended to be connected to the local loop for voice com 
munications purposes. 
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[0018] As embodied and broadly described herein, the 
invention also provides a method for reducing a magnitude 
of an echo occurring in a return channel of a communication 
device, the communication device being coupled to a sWitch 
mechanism through a local loop, said method including the 
steps of: 

[0019] a) assessing a level of inherent signal attenu 
ation manifested by the local loop; 

[0020] b) utiliZing the level of inherent signal attenu 
ation manifested by the local loop assessed at step a 
to reduce a magnitude of the echo occurring in the 
return channel of the communication device. 

[0021] As embodied and broadly described herein, the 
invention also provides a CPE for coupling to a sWitch 
mechanism through a local analog loop, said CPE compris 
ing: 

[0022] an echo canceller for reducing the magnitude 
of an echo occurring in a return channel of said CPE, 
said echo canceller including: 

[0023] a sensor for generating an output signal 
indicative of a degree of inherent signal attenua 
tion manifested by the local analog loop; 

[0024] an echo attenuation device for reducing a 
magnitude of an echo occurring in the return 
channel of said CPE, said echo attenuation device 
being responsive to said output signal to vary a 
level of echo attenuation in dependence upon the 
degree of inherent signal attenuation of the local 
loop observed by said sensor. 

[0025] As embodied and broadly described herein, the 
invention also provides an echo attenuation device for 
reducing a magnitude of an echo occurring in a communi 
cation device, said echo attenuation device being responsive 
to a signal indicative of an inherent loss characteristics of a 
pathWay transporting a signal precursor of the echo signal 
and the echo signal to vary a level of echo attenuation in 
dependence of the signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] FIG. 1 is a block diagram of a hands-free telecom 
munication terminal featuring a novel echo canceller in 
accordance With the invention; and 

[0027] FIG. 2 is a detailed block diagram of the echo 
canceller depicted at FIG. 1. 

DESCRIPTION OF A PREFERRED 
EMBODIMENT 

[0028] The present invention provides an improved echo 
canceller system that is particularly Well suited for use in 
communications netWorks Where an echo is susceptible to 
occur as a result of an acoustic feedback taking place at one 

end of the communication link (acoustical echo) or electrical 
echo. 

[0029] FIG. 1 illustrates a possible embodiment for the 
echo canceller. In this form of construction the echo can 
celler 100 is located Within the telecommunication terminal 
110 (CPE), such as a hands-free telephone. The telecom 
munication terminal 110 is placed in a room 120 Were an 
acoustic echo path is present. The echo canceller 100 
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receives an input signal 130 from a far-end terminal that is 
delivered to the terminal 110 over an analog local loop. This 
signal 130 is also supplied to the loudspeaker output of the 
telecommunication terminal 110 such that a user may hear 
the other party. The resulting sound Wave generated by the 
loudspeaker Will be picked up by the microphone and fed 
back to the telecommunication terminal 110. The micro 
phone sends the signal to the adaptive echo canceller 100 
Which removes as much of the echo as possible and sends an 
output signal 140 to the far end terminal. Ideally, this signal 
should be echo free as much as possible. 

[0030] FIG. 2 shoWs a block diagram of the echo canceller 
100 from FIG. 1. The echo canceller includes an echo 
attenuation device designed to reduce the magnitude of the 
echo signal generated as a result of the acoustic feedback. 
The echo attenuation device comprises an adaptive ?lter 220 
and an adder 225. In this Figure, the input 205 from the 
far-end terminal is the discrete-time signal used to drive the 
loudspeaker in FIG. 1 and it constitutes the reference signal 

that is used by the adaptive ?lter. This signal is denoted A second input denoted d(n) is the signal picked up by the 

microphone in the room 120 as depicted in FIG. 1a. The 
signal d(n) contains a portion of X(n) in the form of echo, 
background noise, and possibly, local speech. 

[0031] The adaptive ?lter 220, Whose coefficient vector is 
H, is excited by X(n) to produce a replica of the echo signal. 
The residual echo signal e(n) (error signal) is then obtained 
by subtracting this replica of the echo signal from the signal 
d(n) and can be expressed as folloWs: 

[0032] Where X=[X(n)) X(n_1), . . . , X(n—(L-1))]T and L is the 
length or order of the adaptive ?lter. 

[0033] The echo attenuation device also comprises a pair 
of sWitched loss modules and a sWitched loss controller. A 
sWitched loss module 228 is located in the transmit channel 
of the terminal 110, the one that conveys the signal that is a 
precursor of the echo. A sWitched loss module 230 is placed 
in the return channel of the terminal and receives the residual 
echo signal e(n). The sWitched loss controller 226 is 
designed to regulate the level of attenuation implemented by 
the sWitched loss modules 228 and 230. The sWitched loss 
controller has an input receiving the data indicative of the 
inherent local loop loss, another input receiving the residual 
echo signal e(n) and yet another input for receiving the 
signal from the far end terminal. The sWitched loss control 
ler 226 has tWo outputs, one per sWitched loss module, to 
dispatch to each module instructions embedded in a signal in 
any suitable format on the level of attenuation to the 
implemented. The structure of the sWitched loss controller 
Will be described beloW in connection With FIG. 2. 

[0034] The echo canceller also includes a loop loss sensor 
232 that is placed immediately doWnstream of the hybrid 
235, that connects the forWard and return channels of the 
terminal 110 to the analog local loop link. The loop loss 
sensor 232 leads to any suitable jack 234 that can be 
connected to a mating Wall socket 233. The mating Wall 
socket 233 is the termination point of the local loop 236. In 
a typical installation, the local loop is a pair of conductors 
(tip and ring) that connect the terminal 110 to a sWitch 238 
(either a sWitch that constitutes an entry in the PSTN 
domain, PBX domain or any other suitable installation). In 
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the eXample shoWn, the local loop is an analog link con 
necting to the PSTN. The sWitch 238, among other tasks 
may convert the analog signals generated from the terminal 
110 into digital format that is then processed in the PSTN, 
and vice versa. 

[0035] The loop loss sensor 232 may take various forms. 
For instance the loop loss sensor may be a current measuring 
device that estimates the resistance of the loop conductors, 
hence loop loss, by sensing the loop current. In a variant, the 
loop loss sensor may be an impedance bridge that estimates 
the loop impedance, hence loop loss. 

[0036] The loop loss sensor outputs a signal indicative of 
the degree of signal loss that the loop manifests. In the 
eXample above, Where the loop loss sensor is a current 
measuring device, then the output signal may simply be the 
magnitude of the current passing in the loop. The speci?c 
format and type of information embedded in the output 
signal are not critical to the invention as long as that 
information can be processed to derive the amount or degree 
of attenuation a signal undergoes When passing in the loop. 

[0037] The magnitude of the electric current can be used 
to determine the loop resistance that determines the loop 
loss. The sWitch 238 establishes across the tip and ring 
conductors of the local loop a constant voltage. In addition, 
the impedance at the terminal side (CPE) of the loop is Well 
knoWn. Thus, one can easily compute a nominal current 
value for a typical installation. Any deviation from this 
current value indicates that the loop is longer or shorter than 
a certain established nominal loop length. In turn, the 
deviation alloWs to estimate the value of the signal loss that 
the speci?c loop Will manifest. 

[0038] It should be appreciated that such loop loss sensor 
structure is not suitable for applications Where a line card of 
the sWitch to Which the local loop connects behaves as a 
current source. For those applications, an appropriate sensor, 
such as a voltage sensor could be used. 

[0039] The sWitched loss controller 226 includes an input 
300 that receives the output signal of the loop loss sensor 
232, an input 301 that is the residual echo signal and also an 
input 305 that is the signal from the far end terminal and is 
identical to the signal 205. The processing of those signals 
by the controller 226 is effected in a knoWn manner, eXcept 
for the contribution of the output from the loop loss sensor 
232 that is a novel aspect of this invention. The controller 
226 computes the actual setting of the sWitched loss modules 
238 and 230. The sWitched loss modules 228 and 230 Will 
attenuate the signal on the transmit and receive channels, 
respectively of the terminal. This causes less echo genera 
tion. The sWitched loss allocation betWeen the modules 228 
and 230 can vary Within a Wide range and it is not neces 
sarily equally distributed betWeen the modules. 

[0040] For eXample, if echo path loss is the means by 
Which echo control is regulated, the total echo path loss 
(EPl) seen at the far end of the loop (sWitch 238 side) can be 
de?ned by the folloWing equation: 

EPl=2*Ll—(Rl—Tl)+(TSwl+RSwl)+Eal+ERLE 
[0041] Where: 

[0042] EPl is the total echo path loss 

[0043] ERLE (echo reduction loss estimate) is the 
loss introduced by the adaptive ?lter 230 
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[0044] Eal is the loss resulting rom the echo coupling 
mechanism (in this case acoustic) 

[0045] R1 is the total of the electronic losses of the 
CPE in the return channel 

[0046] TI is the total of the electronic losses of the 
CPE in the forward or transmit channel 

[0047] TSWl is the loss introduced by the sWitched 
loss module 228 

[0048] RSWl is the loss introduced by the sWitched 
loss module 230 

[0049] 2*Ll is the loss inherent to the local loop. 

[0050] The output signal generated by the loop loss sensor 
provides an indication or estimate of the measure of the 
value 2*Ll that accounts for the attenuation of the signal in 
the forWard path of the local loop and also the attenuation in 
the return path of the local loop (thus the factor of 2 in the 
equation). The value of ERLE is determined in a knoWn 
manner on the basis of the residual echo signal (input 301) 
and also on the basis of the signal from the far end terminal 
(input 305) in FIG. 2, While the values of TSWl and RsWl are 
the current settings of the sWitched loss modules 228 and 
230. The value 2*Ll is used to ?ne-tune the settings of the 
sWitched loss modules 228 and 230. For instance if the 
controller 226 determines that a current value deviation 
eXists With relation to a nominal current value, a change in 
the setting of each sWitched loss module is effected. For 
example, When the current value reported by the loop loss 
sensor 232 eXceeds the nominal current value, Which indi 
cates that the inherent loop loss is small, the total sWitched 
loss is raised. In contrast, When the actual current value is 
less than the nominal current value, then the total sWitched 
loss is loWered. 

[0051] The sWitched loss modules 228 and 230 can be 
implemented by simple multipliers that multiply the audio 
stream by a value less than one so as to create loss. For 
instance, multiplying by 0.5 is the same as 6 dB loss (20 log 
(0.5)=—6 dB). 
[0052] In a speci?c eXample of operation of the system, 
the sWitched loss controller 226 operates on the basis of a 
target EPl. This means that the sWitched loss controller 226 
Will dispatch settings to the sWitched loss modules 228 and 
230 such as to meet a speci?c EPl target. The major 
component of the EPl comes from the adaptive ?lter 220. 
This is indicated by the value of the residual echo signal 
(input 301) and the signal from the far end terminal (input 
305). If this signal is high, indicating that the echo has not 
been almost completely eliminated by the adaptive ?lter 
220, the sWitched loss controller 226 Will compute settings 
for the sWitched loss modules 228 and 230 to compensate. 
While making the computations for the settings of the 
sWitched loss modules 228 and 230, the sWitched loss 
controller 226 takes into account the value 2*Ll representing 
the inherent loss due to the local loop, as reported by the 
loop loss sensor 232. This value is dependent upon the 
particular CPE installation and it is in?uenced by the length 
of the local loop. Once the individual settings of the 
sWitched loss modules 228 and 230 are determined, the 
appropriate signals are sent to the sWitched loss modules 228 
and 230. As discussed previously, the sWitched loss modules 
228 and 230 may be implemented by multipliers, their 
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settings being values by Which the audio stream is multiplied 
to create loss. A no loss condition is established When the 
setting of a given sWitched loss module is set to one. 

[0053] It Will be easily appreciated that any computation 
of the sWitched loss module settings Without taking into 
account the value 2*Ll is likely to produce too much loss 
that may degrade the audio quality. 

[0054] Other strategies to regulate the settings of the 
sWitched loss modules 228 and 230 can also be considered. 
For example, echo can be regulated through a target echo 
level sent to the far end terminal rather than the target EPl. 
Under this variant, the computation of the sWitched loss 
settings takes into account the value L1 to provide a more 
precise echo attenuation control. 

[0055] The system described above may be implemented 
by using any suitable digital signal processing technique as 
presently knoWn or prospectively knoWn to those skilled in 
the art. Such implementation Would require a suitable com 
puting platform and softWare to process the various signals 
in accordance With the strategies described above. Such 
computing platforms normally include a CPU and a memory 
for storage of data and of instructions to be eXecuted by the 
CPU during the signal processing operations. The various 
implementation and details necessary to realiZe a physical 
device embodying the principles of the invention do not 
need to be described here because they Would be readily 
apparent to those skilled in the art. 

[0056] The above description of the invention should not 
be interpreted in any limiting manner since variations and 
re?nements of the preferred embodiment are possible With 
out departing from the spirit of the invention. The scope of 
the invention is de?ned in the appended claims and their 
equivalents. 

I claim: 
1. An echo canceller for reducing the magnitude of an 

echo occurring in a return channel of a communication 
device, said communication device being coupled to a 
sWitch mechanism through a local loop, said echo canceller 
including: 

a sensor for generating an output signal indicative of a 
degree of inherent signal attenuation manifested by the 
local loop; 

an echo attenuation device for reducing a magnitude of an 
echo occurring in the return channel of the communi 
cation device, said echo attenuation device being 
responsive to said output signal to vary a level of echo 
attenuation in dependence upon the degree of inherent 
signal attenuation of the local loop observed by said 
sensor. 

2. An echo canceller as de?ned in claim 1, Wherein said 
echo attenuation device includes ?rst means to generate an 
estimate of the echo and second means receiving said echo 
estimate for conditioning a signal propagating in a return 
channel of the communication device to inhibit echo therein. 

3. An echo canceller as de?ned in claim 2, Wherein said 
?rst means includes an adaptive ?lter. 

4. An echo canceller as de?ned in claim 3, Wherein said 
adaptive ?lter includes an input for receiving a signal 
precursor of the echo occurring in the return channel of the 
communication device. 
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5. An echo canceller as de?ned in claim 4, Wherein said 
second means is an adder to subtract from the signal 
propagating in a return channel of the communication device 
the echo estimate. 

6. An echo canceller as de?ned in claim 2, Wherein said 
echo attenuation device includes a sWitched loss device. 

7. An echo canceller as de?ned in claim 6, Wherein said 
sWitched loss device includes a ?rst sWitched loss module 
for attenuating the echo signal propagating in the return 
channel of the communication device. 

8. An echo canceller as de?ned in claim 7, Wherein a level 
of signal attenuation manifested by said ?rst sWitched loss 
module is dependent upon the degree of inherent signal 
attenuation of the local loop observed by said sensor. 

9. An echo canceller as de?ned in claim 8, Wherein said 
sWitched loss device includes a second sWitched loss module 
for processing a signal precursor of the echo in the return 
channel of the communication device. 

10. An echo canceller as de?ned in claim 9, Wherein said 
sWitched loss device includes a sWitched loss controller to 
regulate a degree of signal attenuation implemented by said 
?rst and second sWitched loss modules. 

11. An echo canceller as de?ned in claim 10, Wherein said 
sWitched loss controller is coupled to said sensor and 
includes an input for receiving said output signal indicative 
of a degree of inherent signal attenuation manifested by the 
local loop. 

12. An echo canceller as de?ned in claim 11, Wherein said 
sWitched loss controller provides means to determine a 
sWitched loss setting of either one of said ?rst and second 
sWitched loss modules on a basis of said output signal. 

13. An echo canceller as de?ned in claim 12, Wherein said 
sensor measures a magnitude of electric current in the local 
loop. 

14. An echo canceller as de?ned in claim 13, Wherein said 
?rst and second sWitched loss modules are multipliers. 

15. An echo canceller as de?ned in claim 13, Wherein the 
communication device is CPE. 

16. A method for reducing a magnitude of an echo 
occurring in a return channel of a communication device, the 
communication device being coupled to a sWitch mechanism 
through a local loop, said method including the steps of: 

a) assessing a level of inherent signal attenuation mani 
fested by the local loop; 

b) utilising the level of inherent signal attenuation mani 
fested by the local loop assessed at step a to reduce a 
magnitude of the echo occurring in the return channel 
of the communication device. 

17. A method as de?ned in claim 16, comprising the step 
of altering a degree of signal attenuation of a sWitched loss 
module in dependence of the level of inherent signal attenu 
ation manifested by the local loop. 

18. A method as de?ned in claim 17, Wherein the step of 
assessing a level of inherent signal attenuation manifested 
by the local loop includes the step of measuring a magnitude 
of an electric current passing in the local loop. 

19. A CPE for coupling to a sWitch mechanism through a 
local analog loop, said CPE comprising: 

an echo canceller for reducing the magnitude of an echo 
occurring in a return channel of said CPE, said echo 
canceller including: 
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a sensor for generating an output signal indicative of a 
degree of inherent signal attenuation manifested by 
the local analog loop; 

an echo attenuation device for reducing a magnitude of 
an echo occurring in the return channel of said CPE, 
said echo attenuation device being responsive to said 
output signal to vary a level of echo attenuation in 
dependence upon the degree of inherent signal 
attenuation of the local loop observed by said sensor. 

20. A CPE as de?ned in claim 19, Wherein said echo 
attenuation device includes ?rst means to generate an esti 
mate of the echo and second means receiving said echo 
estimate for conditioning a signal propagating in a return 
channel of said CPE to inhibit echo therein. 

21. A CPE as de?ned in claim 20, Wherein said ?rst means 
includes an adaptive ?lter. 

22. A CPE as de?ned in claim 21, Wherein said adaptive 
?lter includes an input for receiving a signal precursor of the 
echo occurring in the return channel of said CPE. 

23. A CPE as de?ned in claim 22, Wherein said second 
means is an adder to subtract from the signal propagating in 
a return channel of the communication device the echo 
estimate. 

24. A CPE as de?ned in claim 21, Wherein said echo 
attenuation device includes a sWitched loss device. 

25. A CPE as de?ned in claim 24, Wherein said sWitched 
loss device includes a ?rst sWitched loss module for attenu 
ating the echo signal propagating in the return channel of 
said CPE. 

26. ACPE as de?ned in claim 25, Wherein a level of signal 
attenuation manifested by said ?rst sWitched loss module is 
dependent upon the degree of inherent signal attenuation of 
the local loop observed by said sensor. 

27. A CPE as de?ned in claim 26, Wherein said sWitched 
loss device includes a second sWitched loss module for 
processing a signal precursor of the echo in the return 
channel of said CPE. 

28. A CPE as de?ned in claim 27, Wherein said sWitched 
loss device includes a sWitched loss controller to regulate a 
degree of signal attenuation implemented by said ?rst and 
second sWitched loss modules. 

29. A CPE as de?ned in claim 28, Wherein said sWitched 
loss controller is coupled to said sensor and includes an input 
for receiving said output signal indicative of a degree of 
inherent signal attenuation manifested by the local loop. 

30. A CPE as de?ned in claim 29, Wherein said sWitched 
loss controller provides means to determine a sWitched loss 
set point of either one of said ?rst and second sWitched loss 
modules at least in part on a basis of said output signal. 

31. A CPE as de?ned in claim 30, Wherein said sensor 
measures a magnitude of electric current in the local loop. 

32. A CPE as de?ned in claim 31, Wherein said ?rst and 
second sWitched loss modules are multipliers. 

33. A CPE as de?ned in claim 32, Wherein said CPE is a 
hands-free CPE. 

34. An echo attenuation device for reducing a magnitude 
of an echo occurring in a communication device, said echo 
attenuation device being responsive to a signal indicative of 
an inherent loss characteristics of a pathWay transporting a 
signal precursor of the echo signal and the echo signal to 
vary a level of echo attenuation in dependence of the signal. 

35. An echo attenuation device as de?ned in claim 34, 
Wherein said echo attenuation device includes ?rst means to 
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generate an estimate of the echo and second means receiving 
said echo estimate for conditioning the echo signal to inhibit 
the signal. 

36. An echo attenuation device as de?ned in claim 35, 
Wherein said ?rst means includes an adaptive ?lter. 

37. An echo attenuation device as de?ned in claim 36, 
Wherein said adaptive ?lter includes an input for receiving a 
signal precursor of the echo occurring in the communication 
device. 

38. An echo attenuation device as de?ned in claim 37, 
Wherein said second means is an adder to subtract from the 
echo signal the echo estimate. 

39. An echo attenuation device as de?ned in claim 34, 
Wherein said echo attenuation device includes a sWitched 
loss device. 

40. An echo attenuation device as de?ned in claim 39, 
Wherein said sWitched loss device includes a ?rst sWitched 
loss module for attenuating the echo signal. 

41. An echo attenuation device as de?ned in claim 40, 
Wherein a level of signal attenuation manifested by said ?rst 
sWitched loss module is dependent upon the signal indica 
tive of an inherent loss characteristics of a pathWay trans 
porting a signal precursor of the echo signal and the echo 
signal. 
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42. An echo attenuation device as de?ned in claim 41, 
Wherein said sWitched loss device includes a second 
sWitched loss module for processing a signal precursor of 
the echo in the communication device. 

43. An echo attenuation device as de?ned in claim 42, 
Wherein said sWitched loss device includes a sWitched loss 
controller to regulate a degree of signal attenuation imple 
mented by said ?rst and second sWitched loss modules. 

44. An echo attenuation device as de?ned in claim 43, 
Wherein said sWitched loss controller has an input for 
receiving the signal indicative of an inherent loss charac 
teristics of a pathWay transporting a signal precursor of the 
echo signal and the echo signal. 

45. An echo attenuation device as de?ned in claim 44, 
Wherein said sWitched loss controller provides means to 
determine a sWitched loss set point of either one of said ?rst 
and second sWitched loss modules on a basis of the signal 
indicative of an inherent loss characteristics of a pathWay 
transporting a signal precursor of the echo signal and the 
echo signal. 

46. An echo canceller as de?ned in claim 45, Wherein said 
?rst and second sWitched loss modules are multipliers. 

* * * * * 


