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PARTIAL DMM RECEPTION TO REDUCE STANDBY POWER

BACKGROUND

A communication network may include a management node and one or more client
nodes. The management and client nodes may correspond to a network coordinator (NC)
and an existing node (EN), respectively, of a Multimedia Over Coaxial Cable Alliance
(MoCA) standard, (http://www.mocalliance.org), developed for networking over coaxial
cable. MoCA standards include MoCA 1.0, MoCA 1.1, and MoCA 2.0. For illustrative
purposes, NC and EN terminology is herein.

An EN may be configured to transition from an operational mode to a standby
mode to conserve power during periods of inactivity. In standby mode, power may be
disconnected from analog and/or digital components of a transmit path and/or a receive
path, including Fast Fourier Transform (FFT) modules and frequency equalizers, and
subsequent digital processing elements.

A NC may transmit a wake command to an EN to cause an EN to transition from
standby mode to operational mode. Under MoCA 2.0, a NC transmits periodic beacons at
10 millisecond (ms) intervals. A beacon may include a wake command. The wake
command may be repeated in subsequent beacons until the EN is operational, which may

be defined as data packets being passed from the EN to the NC.

Under MoCA 2.0, an EN is to monitor NC beacons to detect wake commands, and
to transition from standby mode to operational mode monitor within a specified transition
time following a wake command. An EN may periodically self-wake a receiver portion to
a fully operational mode to receive the beacons. Where the specified transition time is
significantly greater than the repetition rate of the beacons, an EN may not need to wake
and recover each beacon to meet the specified transition time. Rather, to conserve power,
the EN may self-wake at less frequent intervals. Nevertheless, when the receiver portion is
fully operational to receive beacons, the EN may consume relatively significant amounts
of power. In addition, shorter transition times are contemplated, which may result in more

frequent waking to receive beacons, which may result in greater power consumption.
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BRIEF DESCRIPTION OF THE DRAWINGS/FIGURES

FIG. 1 is a process flowchart of a method of monitoring a subset of carrier signals
for a wake command.

FIG. 2 is a graphic depiction of an example bit loading pattern of a multiple-carrier
signal.

FIG. 3 is a process flowchart of a method of receiving and processing data from a
multiple-carrier signal in an operational mode and in a standby mode.

FIG. 4 is a process flowchart of a method of decimating a multiple-carrier signal.

FIG. 5 is a frequency domain representation of an example multiple-carrier signal.

FIG. 6 is a process flowchart of a method of selecting a subset of carrier signals to
process in standby mode, and of selecting corresponding standby mode receive
parameters.

FIG. 7 is a process flowchart of a method of selecting a subset of carrier signals to
process in standby mode, and of selecting corresponding standby mode receive
parameters, in a MoCA environment.

FIG. 8 is a block diagram of an example receiver, including a configurable
decimator, a configurable FFT engine, and a configurable equalizer, to process a full
bandwidth of a multiple-carrier signal during an operational mode, and to process a subset
of the carrier signals in a standby mode.

FIG. 9 is a block diagram of a computer system configured to select a subset of
carrier signals to process in standby mode and to select corresponding standby mode
receive parameters.

In the drawings, the leftmost digit(s) of a reference number identifies the drawing

in which the reference number first appears.

DETAILED DESCRIPTION

Disclosed herein are methods and systems to monitor a subset of carrier signals of
a multiple-carrier signal in a standby or relatively low power mode. The monitoring may
be performed continuously or periodically.

Methods and systems disclosed herein may be implemented to detect a wake

command sent from a management node to a client node of a communication network.

0.
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The management node and the client node may correspond to a network coordinator (NC)
and an existing node (EN), respectively, of a MoCA network. For illustrative purposes,
NC and EN terminology is used herein. Methods and systems disclosed herein are not,
however, limited to MoCA systems.

The multiple-carrier signal may correspond to an orthogonal frequency division
multiplex (OFDM) signal, which may be received over a coaxial cable.

FIG. 1 is a process flowchart of a method 100 of monitoring a subset of carrier
signals for a wake command.

At 102, a multiple-carrier signal having periodic link control or control packets is
received, wherein each bit of a control packet is redundant on a plurality of the carrier
signals. The multiple-carrier signal may be received at an EN from an NC.

Redundant control packets may be sent in accordance with a diversity mode
modulation (DMM) scheme, which may include a combination of relatively low density
modulation and frequency-domain diversity. In a DMM mode, each bit of a control packet
is assigned to multiple carrier signals of the multiple-carrier signal, and each carrier may
include a single bit. The carrier signals may include adaptive constellation multi-tone
(ACMT) carrier signals for certain types of packets. In a DMM mode, packets may utilize
a lowest available constellation modulation format, which may include binary phase shift
keying (BPSK). A DMM scheme may permit a receiver to demodulate and decode a
control packet prior to completion of a modulation profile process. In DMM mode control
packets may be sent at a maximum transmit power. A control packet may correspond to a
physical layer control packet.

In a MoCA environment, a NC may transmit DMM control packets in beacons
and/or admission control frames (ACFs). A MoCA 2.0 NC may send beacons in
accordance with MoCA 1.X to permit mixed mode MoCA 1.X and MoCA 2.0 operation.

A MoCA environment may correspond to a relatively high signal to noise ratio
(SNR) channel. For example, measurements have determined that 95% of homes provide
an average SNR of 21.5dB or better. This may be more than sufficient to demodulate a
binary phase shift keying (BPSK) multiple-carrier signal, which may require 7.2dB SNR
to meet a PER of 1e-05 for MoCA.

As disclosed below, redundancy of packets, such as DMM control packets, alone
and/or in combination with maximum transmit power and/or relatively high SNR, may be

exploited to recover control packets from a subset of available carrier signals. Recovering
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control packets from a subset of carrier signals may conserve relatively significant
amounts of power.

A control packet may include, for example, 32 information bits redundantly
distributed over, for example, 224 carrier signals.

FIG. 2 is a graphic depiction of an example bit loading pattern 200 of a multiple-
carrier signal, wherein bits of a 32-bit control packet are redundant on a plurality of the
carrier signals. In FIG. 2, each of bits 0 through 31 occur on a corresponding carrier signal
in each of carrier groups 202 through 214.

In FIG. 2, a subset of carrier frequencies centered about zero, or DC do not include
bits of the control packet. This may correspond to a MoCA environment, where 7 carrier
signals centered about DC are unused.

In FIG. 1, at 104, in an operational mode, a full bandwidth of the multiple-carrier
signal is processed. The processing may include performing a full bandwidth Fast Fourier
Transform (FFT) and a full bandwidth frequency equalization, which may correspond to a
256 point FFT and a 256 tap equalization, for example.

At 106, in a standby mode, a portion of the full bandwidth, corresponding to a
subset of the carrier signals, is processed to recover a control packet from the subset of
carrier signals, wherein the subset of carrier signals includes at least one carrier of each bit
of the control packet. The processing may include performing a FFT and frequency
equalization with respect to the portion of the bandwidth of the multiple-carrier signal,
such as described below with respect to one or more of FIGS. 3-8.

Processing of the subset of the carrier signals at 106 consumes less power than
demodulating the full bandwidth of the multiple-carrier signal. For example, a 64 point
FFT, configured to perform 768 real multiplication operations, may consume
approximately 81% less power than a 256 point FFT configured to perform 4096 real
multiplication operations. A 128 point FFT, configured to perform 1792 real
multiplication operations, may consume approximately 56% less power than the 256 point
FFT. A 32 tap equalizer, configured to perform 32 complex multiplications, may consume
approximately 87.5% less power than a 256 tap equalizer. A 64 tap equalizer may
consume approximately 75% less power than a 256 tap equalizer. A 128 tap equalizer may
consume approximately 50% less power than a 256 tap equalizer.

Processing of the subset of carrier signals at 106 may be performed relatively

frequently, and may be performed continuously, which may permit relatively prompt
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detection of a wake command, and may permit a corresponding relatively rapid transition
to operational mode, such as described below with respect to 108.

At 108, the EN transitions from standby mode to operational mode when a control
packet recovered in standby mode corresponds to a wake command.

FIG. 3 is a process flowchart of a method 300 of receiving and processing data
from a multiple-carrier signal in an operational mode and a standby mode.

At 302, a multiple-carrier signal is digitized at the EN.

At 304, where the EN is in operational mode, processing proceeds to 306. Where
the EN is in standby mode, processing proceeds to 312.

At 306, a FFT of length N1 is performed with respect to full bandwidth of the
multiple-carrier signal. Where the multiple-carrier signal includes from 129 to 256 sub-
carrier frequencies, length N1 may correspond to a 256 point FFT.

At 308, results of the N1 length FFT are frequency equalized, using K1 equalizer
taps, where K1 corresponds to a full bandwidth of the multiple-carrier signal. K1 may be
equal to N1.

At 310, results of the frequency equalization are processed in accordance with one
or more operational mode processes, which may include one or more synchronization
loops and/or outer decoder layer and media access control (MAC) layer processing.

At 312, when the EN is in standby mode, the digitized multiple-carrier signal is
filtered and decimated to reduce a frequency content and sample rate of the digitized
multiple-carrier signal. For example, where digitized multiple carrier signal include 256
sample points and the control packet includes 32 bits, the digitized multiple-carrier signal
may be decimated by a factor of 8 to provide 32 sample points. Where, as in the example
of FIG. 2, a portion of carrier frequencies centered about DC are not used, the digitized
multiple-carrier signal may be decimated by a factor of 4 to provide 64 sample points.
Other sample rates and decimation factors may be utilized, such as described in examples
below.

Alternatively, a programmable bandwidth analog filter and a controllable analog-
to-digital converter (ADC) may be utilized to provide full bandwidth samples of the
digitized multiple-carrier signal at 306, and to provide partial bandwidth samples of the
digitized multiple-carrier signal at 312, such as described below with respect to FIG. 8.

At 314, a FFT of length N2 is performed with respect to results of the decimating,

where N1 is greater than N2. N2 may correspond to the number of sample points
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generated per OFDM symbol by the decimating at 312.

At 316, results of the N2 length FFT are frequency equalized using K2 equalizer
taps, where K1 is greater than K2. K2 may be equal to N2.

At 318, bits of the control packet are recovered from results of the equalizing at
316.

Recovery may include combining redundant sub-carriers. For example, where the
SNR per sub-carrier is not high enough to permit suitable demodulation of BPSK with a
single bit per sub-carrier, a slightly larger group of subcarriers having, for example, 2, 4,
or more redundant sub-carriers with the same information bit, may be combined to achieve
a desired SNR for BPSK, such as described in one or more examples below.

At 320, where the recovered control packet corresponds to a wake command,
processing proceeds to 322, where the EN transitions to operational mode. Where the
control packet does not correspond to a wake command at 320, processing proceeds to
324, where the EN remains in standby mode.

FIG. 4 is a process flowchart of a method 400 of decimating a digitized multiple-
carrier signal. Method 400 may correspond to 312 in FIG. 3.

At 402, a digitized multiple-carrier signal is digitally filtered with respect to a
bandwidth of a subset of carrier signals.

FIG. 5 is a frequency domain representation of an example multiple-carrier signal
500, having a bandwidth of approximately 50 MHz, centered about 0 Hz, including a
portion 502 corresponding to a bandwidth or frequency range of a subset of the carrier
frequencies. Signal 500 may be filtered with respect to a filter response 504 to extract
portion 502.

In FIG. 4, at 404, results of the filtering at 402, such as portion 502 in FIG. 6, are
down-sampled. The down-sampling may include generating N2 sample points, such as
described above with respect to 312.

In FIG. 1, the subset of carrier signals processed in standby mode may be selected
prior to entering standby mode, such as described below with respect to FIG. 6.

FIG. 6 is a process flowchart of a method 600 of selecting a subset of carrier
signals to process in standby mode, and of selecting corresponding standby mode receive
parameters.

At 602, a multiple-carrier signal is received, such as described above with respect

to 102.
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At 604, a full bandwidth of the multiple-carrier signal is demodulated in
operational mode.

At 606, the SNR per sub-carrier information is extracted from the full bandwidth
multiple-carrier signal in operational mode.

At 608, standby mode receive parameters are initialized in accordance with a
bandwidth of an initial subset of carrier signals. The standby mode receive parameters
may include one or more of decimating parameters (filtering and/or sub-sampling
parameters), FFT parameters, and equalizing parameters.

The initial subset of carrier signals may include at least one carrier of each bit of a
control packet, and may include one or more additional or redundant carriers of one or
more of the bits. In FIG. 2, for example, a subset of carrier signals 220 includes bits 222
that are redundant to bits 224.

At 610, any redundant carrier signals may be combined.

At 612, signal to noise ratios (SNRs) of the subset of carrier signals, including any
carrier signals combined at 610, are examined. Where the SNRs are sufficient to recover
the control packet, processing proceeds to 614. Where the SNRs are insufficient to recover
the control packet, processing proceeds to 618.

At 614, a minimum set of carrier signals needed to recover the control packet may
be identified from the subset of carrier signals, and corresponding bit locations may be
determined, based on the SNRs and the bit loading information.

At 616, the standby mode receive parameters are applied in standby mode, where
bits of the control packets are recovered from the minimum set of carrier signals in
accordance with the corresponding bit locations.

At 618, where the SNRs are insufficient to recover the control packet, the standby
mode receive parameters are adjusted to increase the bandwidth of the subset of carrier
signals.

At 620, where the increased bandwidth is less than the full bandwidth of the
multiple-carrier signal, processing returns to 610 to determine whether the control packet
can be recovered from the subset of carrier signals within the increased bandwidth.

Where the increased bandwidth is equal to or greater than the full bandwidth at
620, the control packet cannot be demodulated from less than the full bandwidth of the
multiple-carrier signal Processing may return to 602 to continue receiving in normal

operational mode (i.e., full bandwidth, full FFT size),.
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FIG. 7 is a process flowchart of a method 700 of selecting a subset of carrier
signals to process in standby mode, and of selecting corresponding standby mode receive
parameters, in a MoCA environment.

At 702, a multiple-carrier signal is received, such as described above with respect
to 602. In a MoCA environment, a NC may transmit periodic beacons, each having
redundant copies of a control packet in accordance with a DMM scheme. The control
packets may include or correspond to a wake command or other indication of pending
communications from the NC. The beacons may be transmitted from the NC at intervals
of, for example, 10 ms.

At 704, a full bandwidth of the multiple-carrier signal is demodulated.

At 706, bit loading or SNR per sub-carrier information is extracted from the full
bandwidth demodulated multiple-carrier signal. In a MoCA environment, bit loading
information may be determined from a Type 1/Error Vector Magnitude (EVM) probe
exchange performed during a node admission process and/or a link maintenance operation
(LMO). The receiving at 702 and may include performing an admission process and/or a
LMO, and the bit loading information may be extracted at 706 from corresponding probe
exchange information.

At 708, standby mode receive parameters are initialized in accordance with a
bandwidth of a subset of carrier signals. The standby mode receive parameters may
include a decimating or sub-sampling parameter M, an FFT length N, a number of
equalizer taps K, and one or more digital filter coefficients.

Where the full bandwidth of the multiple-carrier signal data is demodulated with
parameters M=1, N=256, and K=256, for example, and where the control packet includes
32 bits, the standby mode receive parameters may be initialized to M=8, N=32, K=32, and
the digital filter coefficients may be initialized to full BW/16.

Where a subset of frequencies centered about zero Hz is not used for the control
packet, such as illustrated in FIG. 2, the standby mode receive parameters may be
initialized to M=4, N=64, and K=64, and the digital filter coefficients may be initialized to
full BW/8.

At 710, any redundant carrier signals may be combined, such as described above
with respect to 610.

At 712, SNRs of the subset of carrier signals, including any carrier signals

combined at 710, are examined.
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At 714, where the SNRs are sufficient to recover the control packet, a minimum set
of carrier signals needed to recover the control packet may be identified from the subset of
carrier signals, and corresponding bit locations may be determined, based on the SNRs and
the bit loading information.

At 716, the standby mode receive parameters are applied in standby mode, where
bits of the control packets are recovered from the minimum set of carrier signals in
accordance with the corresponding bit locations.

At 718, where the SNRs are insufficient to recover the control packet, the standby
mode receive parameters are adjusted to increase the bandwidth of the subset of carrier
signals. The standby mode receive parameters may be adjusted as M=M/2, N=2N, K=2K,
and filter coefficients set to full BW/M.

At 720, where the increased bandwidth is less than the full bandwidth, processing
returns to 710 to determine whether the control packet can be recovered from the subset of
carrier signals within the increased bandwidth.

Where the increased bandwidth is equal to or greater than the full bandwidth,
processing may return to 702 to continue receiving in operational mode, or to attempt to
reconnect with the NC.

FIG. 8 is a block diagram of an example receiver 800, including a configurable
decimator 802, a configurable FFT engine 804, and a configurable equalizer 806, to
process a full bandwidth of a multiple-carrier signal 808 during a operational mode, and to
process a subset of the carrier signals in standby mode, such as described with respect to
one or more examples above.

Decimator 802 may include a digital filter 810 to extract a portion of the
bandwidth of multiple-carrier signal 808, and a sub-sampler 812 to reduce a sample rate of
the extracted portion, such as described above with respect to FIGS. 3-5.

Alternatively, a tuner 814 may include a programmable bandwidth analog filter to
selectively filter with respect to the full bandwidth of multiple-carrier signal 808, and with
respect to a bandwidth of a subset of the carrier signals. An analog-to-digital converter
(ADC) 816 may be controllable to digitize an output of tuner 814 with respect to a
plurality of selectable sample rates.

Receiver 800 may include one or more additional signal processing systems 818,
which may include one or more synchronization loops 820 to perform synchronization

operations, and an outer decoder 822 and a media access control (MAC) layer system 824
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to process outputs of equalizer 806.

Receiver 800 may include a channel assessor and parameter selector 826 to receive
bit loading information 828 from systems 818, to select standby mode receive parameters,
illustrated here as M, N, K, and digital filter coefficients, and to identify bit locations of
selected carrier signals, such as described with respect to one or more examples above.

Receiver 800 may include a mode controller 828 to selectively bypass digital filter
810 in operational mode. Mode controller 828 may be further configured to disconnect
power from portions of systems 818 and/or from a transmit path in standby mode.

One or more features disclosed herein may be implemented in hardware, software,
firmware, and combinations thereof, including discrete and integrated circuit logic,
application specific integrated circuit (ASIC) logic, and microcontrollers, and may be
implemented as part of a domain-specific integrated circuit package, or a combination of
integrated circuit packages. The term software, as used herein, refers to a computer
program product including a computer readable medium having computer program logic
stored therein to cause a computer system to perform one or more features and/or
combinations of features.

For example, and without limitation, channel assessor and parameter selector 824
may be implemented within one or more of integrated circuitry and a computer program
product, such as described below with respect to FIG. 9.

FIG. 9 is a block diagram of a computer system 900, configured to select a subset
of carrier signals of a multiple-carrier signal to process in standby mode, and to select
corresponding standby mode receive parameters.

Computer system 900 includes one or more computer instruction processing units,
illustrated here as a processor 902, to execute computer program product logic, also
known as instructions, code, and software.

Computer system 900 includes memory/storage 904, including a computer
readable medium having computer program product logic or instructions 906 stored
thereon, to cause processor 902 to perform one or more functions in response thereto.

Memory/storage 904 further includes data 908 to be used by processor 902 in
executing instructions 906, and/or generated by processor 902 in response to execution of
instructions 906.

Logic 906 may include standby mode parameter selection logic 910 to cause

processor 902 to select a set of standby mode parameters 912, such as described in one or

-10 -
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more examples above. The set of standby mode parameters 912 may be selected from a
table of parameters 914.

Logic 906 may include SNR evaluation logic 916 to cause processor 902 to
evaluate SNR values 918 of a subset of carrier signals corresponding to selected standby
mode parameters 912. SNR evaluation logic 916 may include logic to cause processor 902
to combine redundant carriers within the subset of carrier signals.

Standby mode parameter selection logic 910 may include iterative logic to cause
processor 902 to select another set of standby mode parameters, corresponding to a wider
bandwidth of carrier signals, when the SNRs of a previously selected set of standby mode
parameters 912 is insufficient to recover a control packet, such as described in one or more
examples above.

Logic 906 may include carrier selection and bit location identification logic 920 to
cause processor 902 to identify a minimum set of carrier signals within a subset of carrier
signals and corresponding bit locations 924, needed to recover a control packet, based on
SNR values 918 and bit loading information 922, such as described in one or more
examples above.

Computer system 900 may include a communications infrastructure 940 to
communicate amongst elements of computer system 900.

Computer system 900 may include an input/output controller 942 to interface
between computer system 900 and one or more other systems, such as to provide standby
mode parameters 912 and selected carrier frequencies and bit locations 924 to
corresponding elements of receiver 800 in FIG. 8.

Methods and systems are disclosed herein with the aid of functional building
blocks illustrating the functions, features, and relationships thercof. At least some of the
boundaries of these functional building blocks have been arbitrarily defined herein for the
convenience of the description. Alternate boundaries may be defined so long as the
specified functions and relationships thereof are appropriately performed.

While various embodiments are disclosed herein, it should be understood that they
have been presented by way of example, not limitation. It will be apparent to persons
skilled in the relevant art that various changes in form and detail may be made therein
without departing from the spirit and scope of the methods and systems disclosed herein.
Thus, the breadth and scope of the claims should not be limited by any of the example

embodiments disclosed herein.
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WHAT IS CLAIMED IS:

1. A method, comprising:

receiving a multiple-carrier signal having periodic control packets, wherein each
bit of a control packet is redundant on a plurality of the carrier signals, and
wherein the receiving includes,
processing substantially all of the carrier signals during an operational

mode, and

processing a subset of the carrier signals during a standby mode to recover
control packets received during the standby mode from the subset of

carrier signals.
2. The method of claim 1, wherein the receiving includes:
performing a first length Fast Fourier Transform (FFT) on full-bandwidth samples

of the multiple-carrier signal and equalizing results of the first length FFT

using a first number of taps during the operational mode; and

performing a second length FFT on samples corresponding to the subset of carrier
signals and equalizing results of the second length FFT using a second

number of taps during the standby mode.

3. The method of claim 2, wherein the receiving includes continuously digitizing a
bandwidth of the multiple-carrier signal during the operational mode and during
the standby mode, and wherein the processing during the standby mode further

includes:
filtering the digitized multiple-carrier signal with respect to a bandwidth of the
subset of the carrier signals;

down-sampling results of the filtering to a sample rate corresponding to the second

length FFT; and
performing the second length FFT with respect to results of the down-sampling.

4. The method of claim 2, wherein the receiving includes:

controlling a programmable bandwidth analog filter to filter with respect to a

bandwidth of the multiple-carrier signal during the operational mode and to

S12-
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filter with respect to a bandwidth of the subset of carrier signals during the

standby mode; and

controlling an analog-to-digital converter to digitize an output of the analog filter
at a first sample rate during the operational mode and at a second sample

rate during the standby mode.

The method of claim 1, further including;:

identifying bit loading and signal-to-noise ratio (SNR) per sub-carrier information
associated with the control packets during an operational mode prior to the

standby mode; and

selecting the subset of the carrier signals based on a signal to noise ratio (SNR) of

the sub-carrier signals and the bit loading information.

The method of claim 5, wherein the control packets correspond to physical headers
and payload of beacons transmitted periodically from a network coordinator, the

method further including:

performing a node admission procedure with the network coordinator during the

operational mode prior to the standby mode;

wherein the identifying of the bit loading and SNR per sub-carrier information
includes performing a probe exchange with the network coordinator and

identifying the bit loading information from the probe exchange.

The method of claim 5, wherein the selecting of the subset of the carrier signals

includes:

initializing standby mode receiver parameters to correspond to a bandwidth of an
initial subset of carrier signals;

evaluating the SNR of the initial subset of carrier signals;

adjusting the standby mode receiver parameters to increase the bandwidth of the
subset of carrier signals when the SNR is insufficient to demodulate the

control packets, and repeating the evaluating of the SNR with respect to the

subset of carrier signals within the increased bandwidth; and

applying the standby mode receiver parameters during the standby mode when the

corresponding SNR is sufficient to demodulate the control packets.

The method of claim 7, wherein the selecting of the subset of the carrier signals
-13 -
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10.

11.

12.

further includes:

combining redundant carrier signals within the subset of carrier signals;

wherein the evaluating includes evaluating the SNR of the combined redundant

carrier signals.

The method of claim 7, further including;:

determining a minimum number of carrier signals within the subset of carrier
signals needed to demodulate the control packets and determining
corresponding bit locations from the SNR and the bit loading information,

when the corresponding SNR is sufficient to demodulate control packets.
A system, comprising:

a receiver front end to receive a multiple-carrier signal having periodic control
packets, wherein each bit of a control packet is redundant on a plurality of

the carrier signals; and

a digital processor to process substantially all of the carrier signals during an
operational mode, and to process a subset of the carrier signals during a
standby mode to recover control packets received during the standby mode

from the subset of carrier signals.

The system of claim 10, wherein the digital processor includes:

a configurable Fast Fourier Transform (FFT) engine to perform a first length FFT
on full-bandwidth samples of the multiple-carrier signal during the

operational mode and to perform a second length FFT on samples

corresponding to the subset of carrier signals during the standby mode; and

a configurable equalizer to equalize outputs of the FFT engine using a first number
of taps during the operational mode, and to equalize outputs of the FFT

engine using a second number of taps during the standby mode.

The system of claim 11, wherein the digital processor further includes:

a digital filter to filter the digitized multiple-carrier signal with respect to a
bandwidth of the subset of carrier signals during the standby mode; and

a down-sampler to reduce a sample rate of an output of the digital filter to a sample

rate corresponding to the second length FFT during the standby mode.
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13.

14.

15.

16.

17.

The system of claim 11, wherein the receiver front end includes:

a programmable bandwidth analog filter to filter with respect to a bandwidth of the
multiple-carrier signal during the operational mode and to filter with
respect to a bandwidth of the subset of carrier signals during the standby

mode; and

a controllable analog-to-digital converter to digitize an output of the analog filter at
a first sample rate during the operational mode and to at a second sample

rate during the standby mode.

The system of claim 11, further including:

a channel assessor and parameter selector to select the subset of carrier signals and
to configure the demodulator with respect to the selected subset of carrier

signals based on signal to noise ratios (SNRs) of the sub-carrier signals and

bit loading information associated with control packets.
The system of claim 14, wherein the channel assessor and parameter selector is
configured to:
initialize standby mode receiver parameters to correspond to a bandwidth of an
initial subset of carrier signals;
evaluate the SNR of the initial subset of carrier signals;

adjust the standby mode receiver parameters to increase the bandwidth of the
subset of carrier signals, and evaluate the SNR with respect to the subset of

carrier signals within the increased bandwidth; and

apply the standby mode receiver parameters during the standby mode when the

corresponding SNR is sufficient to demodulate the control packets.
The system of claim 15, wherein the channel assessor and parameter selector is
further configured to:
combine redundant carrier signals within the subset of carrier signals; and
evaluate the SNR with respect to the combined redundant carrier signals.
The system of claim 16, wherein the channel assessor and parameter selector is

further configured to:

determine a minimum number of carrier signals within the subset of carrier signals
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18.

19.

20.

needed to demodulate the control packets and determine corresponding bit
locations from the SNR and the bit loading information, when the

corresponding SNR is sufficient to demodulate control packets.

A computer program product including a computer readable medium having

computer program logic stored therein, the computer program logic comprising:

receive logic to cause a processor to receive signal to noise ratio (SNR) and bit
loading information associated with a multiple-carrier signal having
periodic control packets, wherein each bit of a control packet is redundant

on a plurality of the carrier signals; and

channel assessor and parameter selector logic to cause the processor to identify a
subset of the carrier signals from which to recover the control packets
based on the SNR and bit loading information, and to provide
corresponding standby mode receiver parameters to cause a digital
processor to recover control packets received during the standby mode

from the subset of carrier signals.

The computer program product of claim 18, wherein the channel assessor and

parameter selector logic includes:

logic to cause the processor to select an initial set of standby mode receiver
parameters corresponding to a bandwidth of an initial subset of carrier
signals;

logic to cause the processor to evaluate the SNR of the initial subset of carrier
signals;

logic to cause the processor to select another set of standby mode receiver
parameters corresponding to an increased bandwidth of the subset of carrier
signals, and to evaluate the SNR with respect to the subset of carrier signals

within the increased bandwidth; and

logic to cause the processor to provide the standby mode receiver parameters to
corresponding digital processor components when the corresponding SNR
is sufficient to demodulate the control packets.

The computer program product of claim 19, wherein the channel assessor and

parameter selector logic includes:
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logic to cause the processor to combine redundant carrier signals within the subset
of carrier signals;
logic to cause the processor to evaluate the SNR with respect to the combined

redundant carrier signals; and

logic to cause the processor to determine a minimum number of carrier signals
within the subset of carrier signals needed to demodulate the control packet
and to determine corresponding bit locations, when the corresponding SNR

is sufficient to demodulate control packets.
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