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(57) ABSTRACT

Logical channels in a network are automatically be config-
ured by using measured network parameters. The measured
network parameters are determined in cooperation with the
network elements without interruption of active communi-
cation services. The network parameters include upstream or
downstream modulation error ratio (MER), upstream or
downstream signal to noise ratio (SNR), upstream or down-
stream microreflections, upstream transmit level, down-
stream receive power level, cable modem type (DOCSIS
1.0,1.1,2.0), functional capabilities (e.g., VolP, 256QAM,
etc), network element location with in a cable plant (e.g.,
node location or amplifier cascade depth), network element
manufacturer, or type of services provided by the network
element (including telephony versus data). An interactive
display is provided to an operator which enables analysis of
communication parameters, including modulation profiles
and channel performance.
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METHOD AND APPARATUS FOR CONFIGURING
LOGICAL CHANNELS IN A NETWORK

[0001] This application claims the benefit of U.S. Provi-
sional Application 60/785,647 filed on Mar. 24, 2006, herein
incorporated by reference in its entirety.

FIELD OF THE INVENTION

[0002] This disclosure is directed toward configuring logi-
cal channels in a network. More particularly, this disclosure
is directed toward grouping network elements according to
certain parameters to configure logical channels in a net-
work.

BACKGROUND OF THE INVENTION

[0003] Coaxial cable television systems have been in
widespread use for many years and extensive networks have
been developed. The extensive and complex networks are
often difficult for a cable operator to manage and monitor. A
typical cable network generally contains a headend which
includes a cable modem termination system (CMTS). The
CMTS contains several receivers, each receiver connects to
one or more nodes which are connected to network elements
(cable modems, MTAs, etc) of many subscribers, e.g., a
single receiver may be connected to hundreds of modems
which vary widely in communication characteristics. In
many instances several nodes may serve a particular area of
atown or city. The CMTS is also usually connected to an IP
network from which it obtains content from various sources
including the internet, and voice networks. The network
elements communicate to the CMTS via upstream commu-
nications on a dedicated band of frequency and receive
information from the CMTS via downstream communica-
tions.

[0004] Cable networks are also increasingly carrying sig-
nals which require a high quality and reliability of service,
such as voice communications or Voice over IP (VoIP)
communications. Any disruption of voice or data traffic is a
great inconvenience and often unacceptable to a subscriber.

[0005] Logical channel operation is a mechanism whereby
multiple upstream channels may be configured with different
operating parameters while all operating on the same physi-
cal channel. DOCSIS 2.0 introduced this concept to support
simultaneous operation and therefore backwards compat-
ibility of TDMA, ATDMA, and SCDMA cable modems.

[0006] Existing technologies within CMTSs or network
management applications do not currently provide a mecha-
nism to differentiate modems and reassigned them to lever-
age any grouping benefits. If such a technology did exist, it
will be limited to physical channel (not logical channel)
isolation and therefore would not offer much in the way of
benefits as the number of physical channels is a very limited
commodity. It is only with the recent creation of logical
channels in the DOCSIS 2.0 specification that such benefits
have manifested themselves. Current CMTS implementa-
tions for configuring logical channels are manual processes
where a unique command must generally be entered for each
cable modem registered on the system. With a CMTS
typically servicing over 20,000 cable modems, clearly no
operators are utilizing any such feature. Further, there is no
current product offering that provides the operator a mecha-
nism for grouping these modems.
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SUMMARY OF THE INVENTION

[0007] This disclosure explains an automated process to
determine logical channels using network elements (such as
MTAs or cable modems) in conjunction with measurements
made at the headend, via a CMTS device, and does not
require rolling trucks to remote locations within a plant.

[0008] In accordance with principles of the invention, an
apparatus of the invention may comprise: a microprocessor
configured to determine network parameters associated with
a selected network element based on communications with
the selected network element; and a receiver configured to
receive signals indicative of the network parameters from a
network element, wherein the microprocessor is configured
to assign the network element to a logical channel based on
the network parameters. The network parameters may
include one of: upstream or downstream modulation error
ratio (MER), upstream or downstream signal to noise ratio
(SNR), upstream or downstream microreflections, upstream
transmit level, downstream receive power level, cable
modem type (DOCSIS 1.0,1.1,2.0), functional capabilities
(e.g., VoIP, 256QAM, etc), network element location with in
a cable plant, network element manufacturer, or type of
services provided by the network element (including tele-
phony versus data). The microprocessor compares the net-
work parameters with threshold values and assigns the
network elements to a logical channel based on the com-
parison.

[0009] In accordance with the invention, a method for
configuring logical channels in a network may comprise the
steps of: determining network parameters associated with a
selected network element based on communications with the
selected network element; analyzing the network param-
eters; and assigning network elements to logical channels
based on the network parameters. The step of providing
instructions to the network elements to realign includes
receiving instructions from an operator to realign the net-
work elements. The step of assigning network elements to a
logical channel may include an operator providing selected
network elements to be assigned or unassigned to or from a
logical channel.

[0010] In accordance with the principles of the invention,
a computer readable medium may carrying instructions for
a computer to perform a method for configuring logical
channels in a network comprising the steps of: determining
network parameters associated with a selected network
element based on communications with the selected network
element; analyzing the network parameters; and assigning
network elements to logical channels based on the network
parameters.

[0011] The invention enables a network operator to opti-
mize the performance of the network by assigning network
elements to logical channels cheaply and quickly at a central
location, such as the headened such as by using the Motorola
BSR64000, thus increasing the overall through-put achiev-
able on the network and therefore the number of devices
which may be serviced within a single upstream channel,
without necessitating the upgrading of a cable plant of the
upgrading of cable modem or MTA devices. The invention
also enables the optimal configuration to be determined and
implemented without impacting active services. All mea-
surements may be made through the use of the existing
terminal network element devices (specifically, DOCSIS
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terminal devices such as MTAs and cable modems) as well
as headend equipment (specifically a DOCSIS CMTS).

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] The following drawings serve to illustrate the prin-
ciples of the invention.

[0013] FIG. 1 illustrates an exemplary network in accor-
dance with the principles of the invention.

[0014] FIG. 2 illustrates a logical architecture of an exem-
plary CMTS 10 to facilitate an understanding of the inven-
tion.

[0015] FIG. 3 illustrates an exemplary network element 8,
such as a cable modem.

[0016] FIG. 4 illustrates an exemplary process for mea-
suring network parameters in accordance with the principles
of the present invention.

[0017] FIG. 5 illustrates an exemplary process for recon-
figuring logical channels in accordance with the principles
of the present invention.

[0018] FIG. 6 illustrates an exemplary panel display from
a computer operation associated with the invention.

DETAILED DESCRIPTION OF THE
INVENTION

[0019] This disclosure provides for a CMTS supporting
application (PC Application) and a process which allows the
network operator to easily group network elements (e.g.
cable modems, media terminal adaptor (MTA) and other
customer premise equipment) based upon common paramet-
rics and performance similarities. These groupings may then
be used to configure logical channels and subsequently the
assignment of the network elements to these logical chan-
nels. Such grouping by logical channels provides the opera-
tor with many advantages including: the ability to take
advantage of unique features common to only a subset of the
network elements, increase overall network through-put by
optimizing physical layer configuration parameters to net-
work elements grouping, isolation of problematic network
elements supporting proactive network maintenance activi-
ties, and differentiation by QOS which allows the operator
to offer additional premium services.

[0020] This disclosure documents an apparatus and meth-
odology for a PC application that connects to a DOCSIS
CMTS and extracts the necessary information to allow the
network operator to visualize various parametric relation-
ships for all the registered network elements. The network
operator may differentiate groups of these network elements
based upon thresholds for these parameters, configure the
CMTS with the appropriate logical channels matching these
groups, and finally, automatically move each of the modems
to the appropriate logical channel.

[0021] This disclosure provides for isolating network ele-
ments based upon many different parameters (upstream or
downstream modulation error ratio (MER), upstream or
downstream signal to noise ratio (SNR), upstream or down-
stream microreflections, upstream transmit level, down-
stream receive power level, cable modem type (DOCSIS
1.0,1.1,2.0), functional capabilities (e.g., VoIP, 256QAM,
etc), network element location with in a cable plant, network
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element manufacturer, or type of services provided by the
network element (including telephony versus data, etc.). The
network operator is given the flexibility to exploit these
differences to optimize management of the network includ-
ing configuring logical channels. For example, the operator
can differentiate cable modems by upstream Modulation
Error Ratio (MER) which is a primary determinant in the
modulation rate (QPSK, 16QAM, 32QAM, 64QAM, etc)
that may be run, and then set up multiple logical channels,
each one with a different modulation rate, and then assign
the appropriate network elements to each logical channel
based upon which modulation could be supported.

[0022] FIG. 1 illustrates an exemplary network in which a
plurality of terminal network elements 8 (e.g. cable
modems, set top boxes, televisions equipped with set top
boxes, or any other element on a network such as an HFC
network) are connected to a cable modem termination
system (CMTS) 10 located in a headend 14 through nodes
12 and one or more taps (not shown). In an exemplary
arrangement, headend 14 also contains an optical transceiver
16 which provides optical communications through an opti-
cal fiber to the plurality of nodes 12. The CMTS 10 connects
to an IP or PSTN network 6. Those of skill in the art will
appreciate that there may be a plurality of nodes 12 con-
nected to a headend, and a headend may contain a plurality
of CMTS 10 units, each of which contain a plurality of
receivers (e.g. 8 receivers) each of which communicate with
a plurality (e.g. 100 s) of network elements 8. The CMTS 10
may also contain a spare receiver which is not continuously
configured to network elements 8, but may be selectively
configured to network elements 8. Use of a spare receiver is
described in commonly assigned Attorney Docket No.
BCS03827, assigned U.S. Ser. No. 11/171,066, filed on Jun.
30, 2005 and titled AUTOMATED MONITORING OF A
NETWORK, herein incorporated by reference in its entirety.

[0023] FIG. 2 illustrates a logical architecture of an exem-
plary CMTS 10 to facilitate an understanding of the inven-
tion. As illustrated in FIG. 2, CMTS 10 may contain a
processing unit 100 which may access a RAM 106 and a
ROM 104, and may control the operation of the CMTS 10
and RF communication signals to be sent/received to/from
the network elements 8. Processing unit 100 preferably
contains a microprocessor 102 which may receive informa-
tion, such as instructions and data, from a ROM 104 or RAM
106. Processing unit 100 is preferably connected to a display
108, such as a CRT or LCD display, which may display
status information such as whether a station maintenance
(SM) is being performed or a receiver is in need of load
balancing. An input keypad 110 may also be connected to
processing unit 100 and may allow an operator to provide
instructions, processing requests and/or data to processor
100.

[0024] RF transceiver (transmitter/receiver) unit prefer-
ably contains a plurality of transmitters 4 and receivers 2 to
provide bi-directional communication with a plurality of
network elements 8 through optical transceivers 16, nodes
12 and a plurality of network taps (not shown). Those of skill
in the art will appreciate that CMTS 10 may contain a
plurality of RF receivers 2, e.g. 8 RF receivers and a spare
RF receiver. Each RF receiver 2 may support over 100
network elements. The RF receiver 2, such as a Broadcom
3140 receiver (receiver), preferably provides the received
RF signals to an equalizer 103 which is used to acquire
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equalizer values and burst modulation error ratio (MER)
measurements, packet error rate (PER) and bit error rate
(BER). Equalizer 103 is preferably a multiple tap linear
equalizer (e.g. a 24 tap linear equalizer), which also may be
known as a feed forward equalizer (FFE). Equalizer 103
may be integrally contained in RF receiver 2 or may be a
separate device. The communication characteristics of each
receiver 2 may be stored on ROM 104 or RAM 106, or may
be provided from an external source, such as headend 14.
RAM 104 and/or ROM 106 may also carry instructions for
microprocessor 102.

[0025] FIG. 3 illustrates an exemplary network element 8,
such as a cable modem. Network element 8 preferably
contains a processor 302 which may communicate with a
RAM 306 and ROM 304, and which controls the general
operation of the network element, including the pre-equal-
ization parameters and preamble lengths of communications
sent by the network element in accordance with instructions
from the CMTS 10. Network element 8 also contains a
transceiver (which includes a transmitter and receiver)
which provides bidirectional RF communication with
CMTS 10. Network element 8 may also contain an equalizer
unit which may equalize the communications to CMTS 10.
Network element 8 may also contain an attenuator 320
which may be controlled by microprocessor to attenuate
signals to be transmitted to be within a desired power level.
Those of skill in the art will appreciate that the components
of network element 8 have been illustrated separately only
for discussion purposes and that various components may be
combined in practice.

[0026] An exemplary process for automatically measuring
network element parameters in a service group, which may
be associated with a node, is illustrated in FIG. 4. As
illustrated in step S1 of FIG. 4, the measurement process is
initiated and service group port is chosen, step S3.

[0027] As illustrated in FIG. 4, step S3, a service group
port, e.g. a receiver on the headend, is chosen for testing.
The network elements associated with the selected service
group port are tested, step S5. The tests performed may
include: upstream or downstream modulation error ratio
(MER), upstream or downstream signal to noise ratio
(SNR), upstream or downstream microreflections, upstream
transmit level, downstream receive power level, cable
modem type (DOCSIS 1.0,1.1,2.0), functional capabilities
(e.g., VOIP, 256QAM, etc), network element location with in
a cable plant, network element manufacturer, or type of
services provided by the network element (including tele-
phony versus data, etc.

[0028] While any suitable technique for determining the
location of a network element in the cable network may be
used, a methodology for isolating devices which reside on
the same optical node or serving group is provided in a
commonly assigned disclosure Attorney Docket No.
BCS04122, entitled METHOD AND APPARATUS FOR
GROUPING TERMINAL NETWORK DEVICES filed on
Sep. 5, 2006 and assigned U.S. Ser. No. 11/470,034, herein
incorporated by reference in its entirety. Further, while any
suitable technique for identifying microreflections associ-
ated with network elements may be used, a methodology for
determining microreflections is provided in commonly
assigned disclosure Attorney Docket No. BCS04125,
entitled METHOD AND APPARATUS FOR DETERMIN-
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ING MICROREFLECTIONS IN A NETWORK, filed on
Dec. 7, 2006 and assigned U.S. Ser. No. 11/608,028, herein
incorporated by reference in its entirety.

[0029] The test results associated with each tested network
element on the selected port are preferably stored, step S7.
The process determines if more ports are available for
testing, and if so, step S9, Yes, changes to another port, step
S11, and performs testing on network elements associated
with the new port. If no more ports are available for testing,
step S9, No, then the process ends, step S13.

[0030] FIG. 5 illustrates an exemplary process for reas-
signing network elements to logical channels in the network.
As illustrated in step S50, the process begins by determining
the logical channel definitions. This process may be imple-
mented as an automated process whereby the processor
determines which parameter to optimize and selects the
optimal grouping of modems to be assigned to each of
multiple logical channels. From this optimization process,
the processor is able to determine the optimal value for
thresholds to isolate the various logical channels and the
associated channel profile configuration (parameters) for
each logical channel. Alternately, the operator may be
allowed to select which parameter to optimize and the
desired threshold to isolate each logical channel. The mea-
sured network element parameters from the process illus-
trated in FIG. 4 are analyzed in step S52. The measured
network parameters may be compared to one or more
threshold values for each of the measurement parameters, as
illustrated in step S54. The threshold values may be prede-
termined values or may be dynamically determined based on
mathematical techniques such as a mean value of a mea-
sured network parameter, or a range of values set by an
operator. The network parameters may be sorted in table and
displayed in graphical formats, including bar graphs. Vari-
ous techniques for analyzing the measured network param-
eters are displayed in an exemplary panel display from a
computer operation illustrated in FIG. 6.

[0031] As illustrated in FIG. 5, step S56, the network
elements are assigned to logical channels based on the
comparison of their individual test parameter value with the
threshold values in step S54. The process then determines if
the operator desires to reconfigure the network to reassign
the network elements to the newly determined logical chan-
nels, step S58. If the network operator instructs to recon-
figure the network, step S58 Yes, then the network elements
are moved to the logical channels to which they are desig-
nated, step S60. If the network operator does not desire to
reassign the network elements to the logical channels, step
S58 No, then the process ends. The process preferably uses
the UCC or DCC commands as necessary to move the
modems to their corresponding logical channels.

[0032] FIG. 6 illustrates an example of a channel configu-
ration screen shot which may be used by an operator to
configure logical channels. As illustrated in FIG. 6 a three
panel window may be used to display 1) a sorting of network
element by various parameters 1002, 2) profile/channel
parameter definitions 1004, and 3) logical channel defini-
tion/performance display 1006.

[0033] The channel configuration window preferably
includes a network element list panel 1002 which displays a
list of network elements on the CMTS. The operator pref-
erably is able to sort, filter and graph the various network
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element parameters. While the network element parameters
illustrated include the MAC address, the measured SNR and
microreflections, the network element or modem type, the
CMTS slot, the CMTS port, the spectrum group of the
network element, and a “no move” flag, those of skill in the
art will appreciate that other network element parameters
may be displayed as well. By supporting sorting, filtering,
and graphing, the operator is able to quickly visualize the
distribution of network elements by various network ele-
ment parameters and to understand the distribution of
modems against various parameter thresholds. For example,
the operator may quickly decipher what proportion of the
modems (e.g., 75%) possess a network element parameter
greater than THRESHOLD!1 and less than THRESHOLD2.
This understanding is useful in allowing the operator to
identify which parameters should be utilized as a basis for
grouping network elements into various logical channels and
as a basis to select necessary thresholds. The thresholds and
the number of thresholds used may also be automatically
assigned to best fit the network elements into logical chan-
nels based on a network parameter, such as evenly segment-
ing the network elements based on SNR or microreflection.

[0034] The Logical Channel performance display 1002
may also contain various radio buttons to allow an operator
to provide several graphical displays, such as Update button
1015, Graph SNR button 1003, and Graph uRefl button
1005. The Update button 1015 may extract information from
the CMTS which may include the measured network ele-
ment parameters. The Graph SNR button 1015 may provide
a display, such as a bar chart display, of the SNR associated
with network elements on the CMTS or just a designated slot
or port on the CMTS. The Graph uRefl button 1005 may
provide a display, such as a bar chart display, of the
microreflections associated with network elements on the
CMTS or just a designated slot or port. Those of skill in the
art will appreciate that other radio buttons may be provided
which enable display of any of the parameters associated
with network elements on the CMTS or on a designated slot
or port.

[0035] Various graphics displays may be provided, such as
a display of upstream or downstream modulation error ratio
(MER), upstream or downstream signal to noise ratio
(SNR), upstream or downstream microreflections, upstream
transmit level, downstream receive power level, cable
modem type (DOCSIS 1.0,1.1,2.0), functional capabilities
(e.g., VOIP, 256QAM, etc), network element location with in
a cable plant, network element manufacturer, or type of
services provided by the network element (including tele-
phony versus data, etc.).

[0036] The Modulation Profile display panel 1004 pro-
vides the ability for the operator to configure various profile
configuration templates which may later be assigned to an
individual logical channel. That is, the operator may view,
create and edit modulation profiles 1007 which optimize the
specific needs of a subset of the network elements. Addi-
tional details of a modulation profile may be displayed as
well in an expanded detail window 1009.

[0037] The Logical Channel Definition display panel 1006
provides the ability to define each logical channel 1010 for
a given CMTS slot/port and select the modulations profiles
1019 viewed in the channel profile/parameter definition
panel and associated with various performance parameters
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and thresholds 1020. Performance parameters 1020 could
include: 1) upstream or downstream modulation error ratio
(MER), 2) upstream or downstream signal to noise ratio
(SNR), 3) upstream or downstream microreflections, 4)
upstream transmit level, 5) downstream receive power level,
6) cable modem type (DOCSIS 1.0,1.1,2.0), 7) functional
capabilities (e.g., VoIP, 256QAM, etc), 8) network element
location with in a cable plant (e.g., node location or amplifier
cascade depth), 9) network element manufacturer, 10) type
of services provided by the network element (including
telephony versus data, and others). A threshold (appropriate
to the network element parameter selected) is preferably
specified for each logical channel to allow the application to
isolate (or group) the various network elements into logical
channels based upon the threshold.

[0038] Logical Channel performance display 1008 may
contain a bar chart 1008 (e.g. within the logical channel
definition panel) which compares the theoretical perfor-
mance of the channel as currently configured with the
performance achieved if the logical channel configuration
were implemented. This bar chart may be a color coded
stacked bar which allows the operator to visualize the
contributions to resulting from each of the logical channels.
The Logical Channel performance display 1008 may also
contain various radio buttons to an allow an operator to
provide several graphical displays, such as Analyze button
1017, Graph SNR button 1012, Graph URefl button 1014,
and Configure button 1011. The Graph SNR button 1012
may provide a display, such as a bar chart display, of the
SNR associated with network elements on a designated slot
or port. The Graph URefl button 1014 may provide a display,
such as a bar chart display, of the microreflections associated
with network elements on a designated slot or port. Those of
skill in the art will appreciate that other radio buttons may
be provided which enable display of any of the parameters
associated with network elements on a designated slot or
port.

[0039] The system preferably allows an operator to auto-
matically configure the CMTS to fit the logical channel
definition defined with the thresholds. This process will
preferably reconfigure the settings for a receiver 2, or the
selected slot and port of receiver 2 to match the logical
channels defined. When the operator initiates the configu-
ration process, the system preferably configures each of the
logical channel profiles and moves each network element to
the appropriate logical channel as dictated by the selected
parameter and threshold settings. The primary goal of logi-
cal channel assignment is to optimize system performance as
measured by each network element. System performance
may include many things including: maximum through-put,
maximum number of network elements supported, quality of
service (QOS) performance, ease of manageability from the
service provider perspective, and others. As such, the system
may automatically determine the optimum value for the
threshold settings or it may allow an operator to analyze his
network and manually select the desired threshold settings.

[0040] Inthe described embodiment here the operator may
trigger the logical channel configuration process. However,
an alternate approach is to integrate an algorithm within the
CMTS and to allow it to automatically rerun the logical
channel optimization process at regular intervals (e.g. two
times per day, once per day/week/month or year, etc.) in
order to provide an optimal system performance while

10
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simultaneously dealing with any variations that might be
encountered for some parameters over time. For example,
MER and SNR parameters will vary over time because of
such conditions as climate, temperature, and network deg-
radation and maintenance.

[0041] The system preferably has the agility to manually
override logical channel assignment for various modems
which are configured with the automatic threshold process
described above. The system preferably provides a mecha-
nism for the operator to view the lists of modems catego-
rized by logical channel and manually reassign them as
desired prior to analyzing or configuring the channel, such
as by using drag-and-drop function to minimize the efforts
of the operator when undertaking any manual overrides.

[0042] The processes in FIGS. 5-6 may be implemented in
hard wired devices, firmware or software running in a
processor. A processing unit for a software or firmware
implementation is preferably contained in the CMTS. Any
of'the processes illustrated in FIGS. 5-7 may be contained on
a computer readable medium which may be read by micro-
processor 102. A computer readable medium may be any
medium capable of carrying instructions to be performed by
a microprocessor, including a CD disc, DVD disc, magnetic
or optical disc, tape, silicon based removable or non-remov-
able memory, packetized or non-packetized wireline or
wireless transmission signals.

[0043] The invention enables a network operator to opti-
mize the performance of the network by assigning network
elements to logical channels cheaply and quickly at a central
location, such as the headened such as by using the Motorola
BSR64000. The network operator may manually assign the
network elements to logical channels or may use an auto-
mated process.

What is claimed is:

1. An apparatus for configuring logical channels in a
network comprising:

a microprocessor configured to determine network param-
eters associated with a selected network element based
on communications with the selected network element;
and

a receiver configured to receive signals indicative of the
network parameters from a network element; and

wherein the microprocessor is configured to assign the
network element to a logical channel based on the
network parameters.

2. The apparatus of claim 1, wherein the network param-
eters include one of: upstream or downstream modulation
error ratio (MER), upstream or downstream signal to noise
ratio (SNR), upstream or downstream microreflections,
upstream transmit level, downstream receive power level,
cable modem type, functional capabilities, network element
location with in a cable plant, network element manufac-
turer, or type of services provided by the network element.

3. The apparatus of claim 1, wherein the microprocessor
compares the network parameters with threshold values and
assigns the network elements to a logical channel based on
the comparison.
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4. The apparatus of claim 1, wherein the microprocessor
provides instructions to the network elements to realign the
network elements according to the logical channels.

5. The apparatus of claim 1, further including an operator
interface arranged to provide the network parameters to an
operatot,

6. A method for configuring logical channels in a network
comprising the steps of:

determining network parameters associated with a
selected network element based on communications
with the selected network element;

analyzing the network parameters; and

assigning network elements to logical channels based on
the network parameters.

7. The method of claim 6, wherein the network parameters
include one of: upstream or downstream modulation error
ratio (MER), upstream or downstream signal to noise ratio
(SNR), upstream or downstream microreflections, upstream
transmit level, downstream receive power level, cable
modem type, functional capabilities, network element loca-
tion with in a cable plant, network element manufacturer, or
type of services provided by the network element.

8. The method of claim 6, wherein the step of assigning
network elements to logical channels includes comparing
the network parameters with threshold values and assigning
the network elements to a logical channel based on the
comparison.

9. The method of claim 6, further including the step of
providing instructions to the network elements to realign the
network elements according to the logical channels.

10. The method of claim 9, wherein the step of providing
instructions to the network elements to realign includes
receiving instructions from an operator to realign the net-
work elements.

11. The method of claim 6, wherein the step of assigning
network elements to a logical channel includes an operator
providing selected network elements to be assigned or
unassigned to or from a logical channel.

12. A computer readable medium carrying instructions for
a computer to perform a method for configuring logical
channels in a network comprising the steps of:

determining network parameters associated with a
selected network element based on communications
with the selected network element;

analyzing the network parameters; and

assigning network elements to logical channels based on
the network parameters.

13. The computer readable medium of claim 12, wherein
the network parameters include one of: upstream or down-
stream modulation error ratio (MER), upstream or down-
stream signal to noise ratio (SNR), upstream or downstream
microreflections, upstream transmit level, downstream
receive power level, cable modem type, functional capabili-
ties, network element location with in a cable plant, network
element manufacturer, or type of services provided by the
network element.

14. The computer readable medium of claim 12, wherein
the step of assigning network elements to logical channels
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includes comparing the network parameters with threshold
values and assigning the network elements to a logical
channel based on the comparison.

15. The computer readable medium of claim 12, further
including the step of providing instructions to the network
elements to realign the network elements according to the
logical channels.

16. The computer readable medium of claim 15, wherein
the step of providing instructions to the network elements to
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realign includes receiving instructions from an operator to
realign the network elements.

17. The computer readable medium of claim 12, wherein
the step of assigning network elements to a logical channel
includes an operator providing selected network elements to
be assigned or unassigned to or from a logical channel.
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