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(57) ABSTRACT 

A communication system and method for communicating 
over a Wire in a group of Wires are described. The commu 

nication system includes a ?rst transceiver connected to a 
?rst Wire in the group of Wires and a second transceiver 
connected to a second Wire in the group of Wires. Although 
not directly connected by a Wire, the transceivers commu 
nicate With each other using electromagnetically coupled 
signals. For example, the ?rst transceiver transmits signals 
over the ?rst Wire that produce interference on the second 
Wire. The second transceiver detects the interference on the 
second Wire and transmits a communication signal over the 
second Wire that electromagnetically couples to the ?rst 
Wire. The electromagnetically coupled signal conveys a 
message to the ?rst transceiver that induces the ?rst trans 
ceiver to produce a response. The message directs the ?rst 
transceiver to take an action that adjusts the produced 
interference. The communication signal has a prede?ned 
frequency and phase characteristic that causes the ?rst 

16, 1999. transceiver to recogniZe the message. 
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SYSTEM AND METHOD FOR TRANSMITTING 
MESSAGES BETWEEN TRANSCEIVERS USING 
ELECTROMAGNETICALLY COUPLED SIGNALS 

RELATED APPLICATION 

[0001] This application claims the bene?t of and ?ling 
date of US. Provisional Application, Serial No. 60/144,562, 
?led Jul. 16, 1999, entitled “Inter-Telephone Wire Commu 
nication Via Electromagnetically Coupled Signals,” and is a 
divisional of copending US. patent application Ser. No. 
09/616,954, ?led Jul. 14, 2000 entitled “A System And 
Method For Transmitting Messages BetWeen Transceivers 
Using Electromagnetically Coupled Signals,” both of Which 
are incorporated by reference herein. 

FIELD OF THE INVENTION 

[0002] The invention relates in general to communica 
tions, and more speci?cally to a method and system for 
communicating betWeen transceivers using electromagneti 
cally coupled signals. 

BACKGROUND OF THE INVENTION 

[0003] Standard telephone Wire connections betWeen 
homes and telephone central of?ces are con?gured in binder 
groups With ten to ?fty tWisted pair Wires per binder group. 
Binder groups are combined to form multi-pair cables that 
can have from ten to several thousand tWisted pairs. These 
multi-pair cables have a metallic electrical sheathing and 
plastic covering that shield the tWisted pairs from most noise 
and other disturbances that eXist outside of the binder group 
in the air or underground. As a result, the tWisted pair binder 
group is a transmission environment that can be signi?cantly 
impacted by noise resulting from signals that are transmitted 
on one tWisted pair leaking, or “crosstalking”, into another 
tWisted pair in the same binder group via electromagnetic 
energy coupling. The unWanted electromagnetic energy that 
couples into a tWisted pair from signals transmitted on other 
pairs in the same binder group is called crosstalk noise, or 
simply “crosstalk”. In most cases, this crosstalk is one of the 
limiting factors for the performance of all the transmission 
systems that are contained in a particular binder group. 
When crosstalk is the primary factor, the transmission 
environment is called a crosstalk-limited environment. One 
of the most problematic types of crosstalk for communicat 
ing data over telephone Wires is near-end crosstalk, Which is 
crosstalk that results from transmitters that are “near” the 
receiver, i.e., at the same end of the Wire. For eXample, 
near-end crosstalk for a receiver in a home (customer 
premise, CP) originates from other neighboring homes’ 
transmitters. This crosstalk is typically the most severe type 
because in this case the transmitter is closest to the receiver 
and therefore the magnitude of the crosstalk can be large. 

[0004] One technique for decreasing the levels of near-end 
crosstalk in the telephone binder group transmission envi 
ronment is by maintaining frequency separation betWeen the 
receiving signal and the near-end crosstalking signal. In 
general, techniques or processes that are intended to 
decrease the levels of crosstalk in multi-pair metallic loop 
cables are knoWn as “spectrum management” plans. The 
American National Standards Institute (M4SI) is currently 
drafting an American Standard on Spectrum Management 
called “Spectrum Management for Loop Transmission Sys 
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tems”. This standard Will, among other things, set rules on 
Which frequency bands transceivers should use depending 
on Whether they are located at the CP or the central office 
(CO). By implementing a spectrum management plan that 
dictates the frequency bands for transmission from the CO 
to the CP (doWnstream transmission) and separate frequency 
bands for transmission from the CF to the CO (upstream 
direction), one can signi?cantly decrease the near-end 
crosstalk in the binder group. 

[0005] Telephone companies intend to establish spectrum 
management plans based on the ANSI standard for their loop 
plan for this reason. HoWever, even though such companies 
hope to enforce the rules of such a plan on neW transceivers 
deployed in their netWork, little can be done about older 
“legacy” systems that may not folloW these rules. 

[0006] Furthermore, the spectrum compatibility problem 
is more complicated because in some homes people use their 
in-home telephone Wiring for other transmission systems. 
One eXample of an in-home Wiring transmission system is a 
home computer netWorking system that is used to connect 
multiple computer devices in people’s homes. This trans 
mission system, also knoWn as home phone netWorking 
(HPN), does not folloW the spectrum management rules that 
the telephone companies Want to use in their netWork. As a 
result, HPN signals that “leak” from homes onto the tele 
phone netWork become a severe near-end crosstalk source 
for many telephone company-deployed services. This prob 
lem of spectrum pollution from signals that do not folloW the 
spectrum management rules is serious and affects the avail 
ability of high-speed data access to homes and businesses. 
Thus, there remains a need for a system and method that can 
reduce the crosstalk interference encountered by transceiv 
ers communicating on Wires in a binder group. 

SUMMARY OF THE INVENTION 

[0007] In one aspect, the invention features a method for 
use by a transceiver to communicate over a Wire in a group 
of Wires. In the method, communications are received over 
a ?rst Wire and transmits a communication signal over the 
?rst Wire. The communication signal transmitted over the 
?rst Wire electromagnetically couples to a second Wire to 
produce an electromagnetically coupled signal on the second 
Wire. The electromagnetically coupled signal conveys a 
message that induces a response from a second transceiver 
connected to the second Wire. 

[0008] The conveyed message directs the second trans 
ceiver to alter an operation of the second transceiver. More 
speci?cally, one embodiment of the method detects inter 
ference on the communications received over the ?rst Wire 
and the transmission of the communication signal occurs in 
response to detecting the interference. The transmission of 
the communication signal occurs if the detected interference 
eXceeds a predetermined threshold. In a further embodiment, 
the detected interference is crosstalk. 

[0009] In another aspect, the invention features a method 
for communicating betWeen a ?rst and second transceiver 
that are connected to different Wires in a group of Wires. The 
?rst and second transceivers are not connected to each other 
by any Wire in the group of Wires. One embodiment of the 
method transmits signals by a ?rst transceiver over a ?rst 
Wire. The ?rst transceiver receives a communication signal 
over the ?rst Wire. The communication signal is transmitted 
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from a second transceiver over a second Wire and is elec 
tromagnetically coupled to the ?rst Wire from the second 
Wire. The method further includes performing an action in 
response to a message conveyed by the electromagnetically 
coupled communication signal. 

[0010] In one embodiment, the performed action is an 
adjustment to a transmission parameter. The adjustment 
changes a poWer level used to transmit signals over the ?rst 
Wire. In another embodiment, the adjustment changes a 
frequency band used to transmit signals over the ?rst Wire. 
In yet another embodiment, the adjustment changes time 
increments used to transmit signals over the ?rst Wire. 

[0011] In a further embodiment, the method includes 
receiving a second electromagnetically coupled signal over 
the ?rst Wire in response to the adjustment to a transmission 
parameter. The adjustment of the transmission parameter is 
stopped in response to the second electromagnetically 
coupled signal. 

DESCRIPTION OF THE DRAWINGS 

[0012] The aspects of the invention presented above and 
many of the accompanying advantages of the present inven 
tion Will become better understood by referring to the 
included draWings, in Which: 

[0013] FIG. 1 is a diagram illustrating an embodiment of 
a communication system in Which communication occurs 
betWeen a tWo transceivers using electromagnetically 
coupled signals; 
[0014] FIG. 2 is a diagram illustrating an embodiment of 
a HPN netWork inducing interference into digital subscriber 
line (DSL) transceiver connection; 

[0015] FIG. 3 is a diagram illustrating an embodiment of 
a DSL transceiver using electromagnetically coupled signals 
to communicate With HPN devices that are interfering With 
the communications of the DSL transceiver; and 

[0016] FIG. 4 is a ?oWchart illustrating an embodiment of 
a process used by the HPN and DSL transceivers to com 
municate With electromagnetically coupled signals to 
request a reduction in the interference. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0017] FIG. 1 shoWs a communication system 1 embody 
ing the principles of the invention. The communication 
system 1 includes a ?rst transceiver 2 in electrical commu 
nication With another transceiver 2‘ over a ?rst communi 
cation channel 4 and a second transceiver 15 in electrical 
communication With another transceiver 15‘ over a second 
communication channel 8. Representative of each trans 
ceiver shoWn, the second transceiver 15 includes a receiver 
12 and a transmitter 18. The ?rst communication channel 4 
is Within physical proXimity of the second communication 
channel 8 such that signals traversing either of the commu 
nication channels 4, 8 can electromagnetically couple to the 
other communication channel. In one embodiment, the com 
munication channels 4, 8 are separate tWisted pair telephone 
Wires Within a single binder group. 

[0018] In brief overvieW, the second transceiver 15 uses 
the fact that signals traversing one tWisted pair in a binder 
group can electromagnetically couple into other tWisted 
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pairs in the same binder group to send messages to other 
transceivers (e.g., transceiver 2) connected to those other 
tWisted pairs. Such communication is hereafter referred to as 
“inter-telephone Wire communication”. It is to be under 
stood that the Wires 4, 8 do not need to be Within a single 
binder group to practice the principles of the invention. It is 
suf?cient that the Wires 4, 8 be Within physical proXimity of 
each other to enable the signals to electromagnetically 
couple from one Wire to the other. 

[0019] Inter-telephone Wire communication can be 
employed for a variety of purposes. One purpose, for 
eXample, is to decrease crosstalk in a binder group. During 
operation of the communication system 1, the transceiver 2 
transmits information 6, or signal transmissions, over the 
?rst communication channel 4 to communicate With the 
transceiver 2‘. These signal transmissions 6 electromagneti 
cally couple (arroW 16‘) to the second communication chan 
nel 8. The electromagnetically coupled signal transmissions 
10 may interfere With communications exchanged over the 
second communication channel 8 betWeen the transceivers 
15, 15‘. If the transceiver 2 is near the transceiver 15 (e.g., 
at the same end of a binder group), the interference mani 
fests as near-end crosstalk, described above. Similarly, sig 
nals originating from the transceiver 2‘ and transmitted over 
the communication channel 4 can also induce such interfer 
ence on the second communication channel 8. 

[0020] The receiver 12 of transceiver 15, Which is con 
nected to the second communication channel 8, receives the 
electromagnetically coupled signal transmissions 10 and 
determines Whether the interference caused by electromag 
netically coupled signal transmissions 10, if any, is above a 
predetermined threshold. If the interference is above the 
prede?ned threshold, the transmitter 18 transmits a signal 14 
over the second communication channel 8. In accordance 
With the principles of the invention, this signal 14 provides 
a message that is understood by the transceiver 2. 

[0021] Although the transceivers 2, 15 are physically 
connected to separate communication channels 4, 8, respec 
tively, the present invention enables the transceiver 15 to 
send messages to transceiver 2. This communication occurs 
because the signal 14 that is transmitted on one communi 
cation channel (here, communication channel 8) creates an 
electromagnetic ?eld that surrounds nearby communication 
channels (e.g., communication channel 4) and induces volt 
ages into the nearby communication channel (e.g., commu 
nication channel 4). The electromagnetic coupling is desig 
nated in FIG. 1 as arroW 16. The signal 14 is 
electromagnetically coupled onto the ?rst communication 
channel 4 to produce a corresponding electromagnetically 
coupled message 19. Although the induced voltages are 
normally vieWed as harmful interference, the electromag 
netically coupled message 19 is produced for the speci?c 
purpose of communicating With the source of the interfer 
ence (here, transceiver 2) and therefore is not considered 
harmful. 

[0022] Note that the signal 14 can electromagnetically 
couple to a plurality of Wires and that each transceiver 
connected to such a Wire can receive the message 19. The 
message 19 requests that each receiving transceiver (e.g., the 
transceiver 2) take appropriate actions to adjust the inter 
ference 10 that the transceiver 2 is producing. Typically, the 
request is to adjust a transmission characteristic that reduces 
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the interference, but in other embodiments, the message 19 
could be sent for other purposes, e.g., to make adjustments 
that increase the interference. Further, any communications 
via the electromagnetically coupled message 19 to the 
transceiver 2 from a transmitter 18 is Within the scope of the 
present invention. For example, in another embodiment the 
message 19 is created to identify or eXchange characteristics 
of the transmission or service betWeen the transceivers 2, 15. 
In yet another embodiment, the transceiver 15 issues the 
signal 14 (and corresponding electromagnetically coupled 
message 19) to send data to the transceiver 2. 

[0023] FIG. 2 shoWs an embodiment of the communica 
tion system 1 shoWn in FIG. 1 that includes a home phone 
netWorking (HPN) system and a DSL system (ADSL, SDSL, 
VDSL or the like). DSL services are typically offered by 
telephone companies and provide high speed data connec 
tions betWeen a central office (CO) and homes and busi 
nesses. These DSL services folloW spectrum management 
rules, described above, in order to decrease crosstalk in the 
loop. HPN systems are in commercially available consumer 
personal computers (PCs). Such HPN systems generally do 
not folloW the spectrum management rules and therefore 
generate high levels of crosstalk in the telephone netWork 
environment. In FIG. 2, the HPN system generates near-end 
crosstalk that affects the DSL system as described beloW. 

[0024] In more detail, a home 20 includes a home phone 
netWork (HPN) 24, Which has several HPN transceivers 21, 
22, 23 (generally 21) that communicate With each other. The 
HPN 24 is also connected to a tWisted pair of telephone 
Wires 32. A second home 40 includes a DSL (e.g., DSL, 
ADSL, SDSL, VDSL, etc.) device 41 that communicates 
over a tWisted pair of telephone Wires 33 With a central office 
(CO), not shoWn. ADSL transceivers have been standardiZed 
by ANSI in the T1.413 standard and by the International 
Telecommunications Union (ITU) in the G.992.1 and 
G.992.2 standards and the ITU is currently standardiZing 
SDSL and VDSL systems in projects called G.vdsl and 
G.shsdl. 

[0025] Both tWisted pairs 32, 33 are part of a binder group 
30, Which houses a plurality of tWisted pair telephone Wires. 
The HPN transceivers 21 transmit HPN signals 26 that eXit 
the home 20 onto the tWisted pair 32 and leak onto the other 
Wires in the binder group 30 as crosstalk noise (shoWn as 
HPN crosstalk 31). The crosstalk 31 introduces an electro 
magnetically coupled interference signal 35 over the tWisted 
pair 33. The DSL device 41 subsequently receives this 
interference signal 35. The reception of the interference 
signal 35 typically causes a decrease in the DSL service 
provided by the DSL device 41. It should be noted that the 
interference signal 35 may not degrade the performance of 
the DSL device 41. Still, the interference signal 35 is 
unWanted and is not recogniZed by the DSL device 41 as an 
eXpected signal. Therefore, the DSL device 41 uses inter 
telephone Wire communications described above in FIG. 1 
to communicate to the home 20 With the HPN 24. Again, as 
noted above, inter-telephone Wire communication uses the 
fact that signals transmitted on one tWisted pair in a binder 
group electromagnetically couple to other tWisted pairs in 
the same binder group. 

[0026] FIG. 3 shoWs the DSL transceiver 41 communi 
cating With the HPN transceivers 21 via an electromagneti 
cally coupled signal. Upon reception of the interference 
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signal 35 (shoWn as shadoW 35), the DSL device 41 deter 
mines if the interference signal 35 is above a predetermined 
threshold. In one embodiment, the DSL device 41 makes this 
determination based on the amplitude of the interference 
signal 35. In another embodiment, the DSL device 41 bases 
this determination on the effect that the interference signal 
35 has on subsequent output. In yet another embodiment, the 
DSL device 41 looks at the signal-to-noise ratio to aid in the 
determination. 

[0027] In still yet another embodiment, the DSL device 41 
determines if the interference signal 35 is at an acceptable 
level based on the current operational status of the DSL 
device 41. In other Words, the DSL device 41 varies the 
predetermined threshold as the type or importance of its 
communications varies. For eXample, if the DSL device 41 
is idle eXcept for receiving the interference signal 35 (or any 
interference), the predetermined threshold can be set to a 
relatively high value compared to the predetermined thresh 
old When the DSL device 41 is involved in a communication 
With another device. This enables the transceivers 21 to 
operate Without interruption from the DSL device 41 if the 
DSL device 41 is not actively engaged in communication. 
Different levels of operational status can be incorporated 
into the DSL device 41 to alloW for variable predetermined 
thresholds, such as separate thresholds corresponding to 
When the DSL device 41 is inactive or When the DSL device 
41 is performing a self-check. 

[0028] If the interference signal 35 eXceeds the predeter 
mined threshold, the DSL device 41 transmits a High 
Crosstalk Detection (HCD) signal 44 on the tWisted pair 33. 
The purpose of the HCD signal 44 is to request that the HPN 
transceivers 21 adjust their transmissions so as to reduce or 
eliminate the interference signal 35 that the HPN transceiv 
ers 21 are producing. In another embodiment, the HCD 
signal 44 has multiple purposes including the adjustment of 
the interference signal 35. The HCD signal 44 can have a 
purpose not related to interference in general or to the 
interference signal 35 in particular. Similar to the electro 
magnetic coupling of the crosstalk 31 but in the opposite 
direction, the HCD signal 44 is electromagnetically coupled 
onto the tWisted pair 32, as shoWn With the HCD signal 
arroW 62. The electromagnetic coupling of the HCD signal 
44 introduces an electromagnetically coupled signal 46. The 
HPN transceivers 21 then receive the electromagnetically 
coupled signal 46. 

[0029] The HCD signal 44 is a knoWn signal (i.e., a 
message understood by the HPN transceivers 21) With 
prede?ned characteristics so that the HCD transceivers 21 
can easily distinguish the HCD signal 46 from plain 
crosstalk noise as Well as other signals. In one embodiment, 
the HCD signal 44 is a tone at 7.5 MHZ, Which is the center 
frequency of the HCD signal 44 transmission. Other fre 
quencies can be used to practice the invention. In general, 
the selected tone frequency depends on the type of trans 
ceivers With Which the transceiver 15 Wishes to communi 
cate. The HCD signal 44 can also be modulated With a 
knoWn technique such as binary-phase shift keying (BPSK), 
With alternating 180-degree phase shifts. Similarly, the HCD 
signal 44 can be modulated With a technique such as 
frequency-shift keying (FSK), With a different frequency 
corresponding to each binary value. 

[0030] The electromagnetically coupled signal 46 appears 
as a form of crosstalk to the HCN transceivers 21 because 
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the electromagnetically coupled signal 46 Was electromag 
netically coupled onto the twisted pair 32 from another 
transmission source (here, the DSL device 41) on a distinct 
communication channel 33. HoWever, each HPN transceiv 
ers 21 is con?gured to recognize a signal having the pre 
de?ned characteristics, such as phase and frequency, 
described above as a prede?ned message. For example, upon 
detecting the electromagnetically coupled signal 46, the 
HPN transceivers 21 perform an action that in effect adjusts 
the amount of crosstalk 31 that is being electromagnetically 
coupled onto the tWisted pair 33. 

[0031] In addition to electromagnetically coupling onto 
the tWisted pair 32, the HCD signal 44 can also couple onto 
other tWisted Wire pairs in the binder group 30 and be 
received by other transceivers. For example, if a transceiver 
50 (shoWn in shadoW) is connected to another tWisted Wire 
pair 34 in the binder group 30, that transceiver 50 also 
receives an HCD signal 46‘ by the electromagnetic coupling 
62‘ of the signal 44 onto that tWisted pair 34. The transceiver 
50 may recogniZe and respond to the HCD signal 46‘ just as 
the HPN transceivers 21 recogniZe and respond to the HCD 
signal 46. 

[0032] The transceiver 50‘ connected to the DSL device 41 
by the tWisted pair 33 also receives the signal 44. Normally, 
the signal 44 indicates to a receiving transceiver that the 
transceiver is producing an unacceptable level of interfer 
ence and should perform actions to reduce the interference. 
In this case, hoWever, the receiving transceiver 50‘ does not 
recogniZe the signal 44 because the signal 44 has charac 
teristics, such as for example, a predetermined frequency, 
that the transceiver 50‘ is not using to communicate With the 
DSL device 41. Thus, the signal 44, When received, does not 
induce a response from the transceiver 50‘. 

[0033] FIG. 4 is a How chart illustrating an embodiment 
of a process used by the HPN transceivers 21 and the DSL 
device 41 to decrease the crosstalk 31 to an acceptable level 
(i.e., beloW the predetermined threshold discussed above). 
The DSL transceiver 41 ?rst detects (step 101) a high level 
of crosstalk 31 produced by the HPN transceiver 21. The 
DSL device 41 determines if the high level is unacceptable 
based on the predetermined threshold. If the DSL device 41 
determines that the crosstalk 31 level is unacceptable, the 
DSL device 41 sends (step 102) the HCD signal 44 to 
communicate With the HPN transceivers 21. The HCD 
signal 44 is electromagnetically coupled onto the tWisted 
pair 32 to form the electromagnetically coupled signal 46 (as 
described above). The HPN transceiver 21 detects (step 103) 
the electromagnetically coupled signal 46. 

[0034] The HPN transceiver 21 then determines (step 104) 
if the HPN transceiver 21 can take action to adjust the level 
of crosstalk 31, such as by decreasing the transmission 
poWer of the HPN signals 26 transmitted by the HPN 
transceiver 21. If the HPN transceiver 21 is unable to take 
an action that has the effect of decreasing or eliminating the 
crosstalk 31, then the HPN transceiver 21 noti?es (step 200) 
the user of the HPN transceiver 21 that a ?lter should be 
installed. Any noti?cation to the user Will suf?ce. For 
example, the HPN transceiver 21 can display a noti?cation 
on a user interface on a computer screen to inform the user 

that the ?lter is necessary to continue operation of the HPN 

Jul. 15, 2004 

transceiver 21. The user should install the ?lter in a position 
in the home 20 so that the noise produced by all HPN signals 
26 is ?ltered before exiting the home 20. One example of a 
location for ?lter installation is a netWork interface device 

QNTID) point 48 (shoWn in FIG. 3). 

[0035] If the HPN transceiver 21 determines that a reduc 
tion in the transmission poWer is possible, then the HPN 
transceiver 21 reduces (step 105) the transmission poWer by 
a predetermined amount (e.g., 2 dB). Each time the HPN 
transceiver 21 receives the electromagnetically coupled sig 
nal 46 and detects that the transmission poWer can be 
reduced, the HPN transceiver 21 reduces the transmission 
poWer by the predetermined amount. In another embodi 
ment, the amount of reduction is determined based on the 
level of crosstalk 31 relative to the predetermined threshold. 

[0036] In another embodiment, the HPN transceiver 21 
decreases the level of crosstalk 31 by transmitting the HPN 
signals 26 at a different frequency. In yet another embodi 
ment, the HPN transceiver 21 decreases the crosstalk 31 
level by transmitting the HPN signals 26 at shorter time 
increments. In a further embodiment, the HPN transceiver 
21 decreases the crosstalk 31 level using a combination of 
the above techniques (e.g., decreasing transmission poWer, 
changing the frequency of the HPN signals 26, and trans 
mitting the HPN signals 26 at shorter time increments). 

[0037] After the HPN device 41 acts to decrease the 
crosstalk 31 level, the DSL device 41 detects (step 106) the 
decrease and determines (step 106) if the crosstalk 31 is at 
an acceptable level. If the crosstalk 31 is at an acceptable 
level, the DSL device 41 stops transmitting (step 107) the 
HCD signal 44. By stopping transmission of the HCD signal 
44, the HPN transceivers 21 are noti?ed that the adjustment 
in the transmission poWer level Was sufficient and the HPN 
transceiver 21 operates (step 108) at the reduced poWer 
level. 

[0038] In another embodiment, When the DSL device 41 
determines that the level of crosstalk 31 is acceptable, the 
DSL device 41 sends (shadoW step 107A) a neW HCD signal 
(HCD2) having different characteristics, such as frequency 
and/or modulation type, than the HCD signal 44. In this case 
the HPN transceiver 21 detects (step 108) the HCD2 signal 
and proceeds to operate at the neW decreased poWer level. 

[0039] If the DSL device 41 determines that the crosstalk 
31 is not at an acceptable level, the DSL device 41 repeat 
edly sends (step 102) the HCD signal 44. The HPN trans 
ceiver 21 and the DSL device 41 Will repeat the steps listed 
above (steps 102 through 106) until the DSL device 41 
determines that the crosstalk 31 is at an acceptable level. 

[0040] While the invention has been shoWn and described 
With reference to speci?c preferred embodiments, it should 
be understood by those skilled in the art that various changes 
in form and detail may be made therein Without departing 
from the spirit and scope of the invention as de?ned by the 
folloWing claims. For example, in other embodiments the 
DSL device 41 can issue the HCD communication signal 44 
for a variety of purposes unrelated to the detection of 
interference, or in response to detecting other types of 
interference or disturbance events (i.e., other than crosstalk), 
Without departing from the principles of the invention. 
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1. Amethod for a transceiver to communicate over a Wire 
in a group of Wires comprising: 

receiving communications over a ?rst Wire; 

transmitting over the ?rst Wire a communication signal 
that electromagnetically couples to a second Wire to 
produce an electromagnetically coupled signal on the 
second Wire; and 

conveying a message, by the electromagnetically coupled 
signal, that induces a response from a second trans 
ceiver connected to the second Wire. 

2. The method of claim 1 Wherein the conveyed message 
directs the second transceiver to alter an operation of the 
second transceiver. 

3. The method of claim 1 Wherein the conveyed message 
requests that the second transceiver make an adjustment to 
a transmission parameter used to transmit information over 
the second Wire. 

4. The method of claim 1 Wherein the communication 
signal has a prede?ned frequency and a prede?ned phase 
characteristic. 

5. The method of claim 3 further comprising detecting 
interference on the communications received over the ?rst 
Wire, and Wherein the transmitting of the communication 
signal occurs in response to detecting the interference. 

6. The method of claim 5 Wherein the transmitting of the 
communication signal occurs if the detected interference 
eXceeds a predetermined threshold. 

7. The method of claim 5 further comprising ceasing 
transmission of the communication signal if the detected 
interference is beloW a predetermined threshold. 

8. The method of claim 5 Wherein the interference is 
crosstalk. 

9. The method of claim 5 Wherein the adjustment reduces 
the interference detected on the ?rst Wire. 

10. A method of communicating betWeen a ?rst and a 
second transceiver that are connected to different Wires in a 
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group of Wires and that are unconnected to each other by any 
Wire in the group of Wires, the method comprising: 

transmitting signals by a ?rst transceiver over a ?rst Wire; 

receiving a communication signal over the ?rst Wire 
transmitted from a second transceiver over to a second 

Wire and electromagnetically coupled to the ?rst Wire 
from the second Wire; and 

performing an action in response to a message conveyed 
by the electromagnetically coupled communication sig 
nal. 

11. The method of claim 10 Wherein the performed action 
is an adjustment to a transmission parameter. 

12. The method of claim 11 Wherein the adjustment 
changes a poWer level used to transmit signals over the ?rst 
Wire. 

13. The method of claim 12 Wherein the changing of the 
poWer level reduces the poWer level used to transmit signals 
over the ?rst Wire. 

14. The method of claim 11 Wherein the adjustment 
changes a frequency band used to transmit signals over the 
?rst Wire. 

15. The method of claim 11 Wherein the adjustment 
changes time increments used to transmit signals over the 
?rst Wire. 

16. The method of claim 15 Wherein the changing of the 
time increments reduces the time increments used to trans 
mit signals over the ?rst Wire. 

17. The method of claim 10 Wherein the transmitting of 
the signals over the ?rst Wire produces interference on the 
second Wire. 

18. The method of claim 17 Wherein the interference is 
crosstalk. 


