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Description

By creating measures of the amount of risk taken by cyclic prefix (CP) settings and
rolloff (R) period settings, comparing to estimates of the amount of bandwidth taken or
liberated by the settings of these CP&R settings, one can set policy, optimize, and
implement procedures to adjust these settings in real time, triggered by events, or
periodically as needed, to optimize risk and manage capacity of available bandwidth.
Note this is separate from but can be implemented in concert with other resiliency
capacity mechanisms including profiles in DOCSIS.

This enables dynamic cyclic prefix and dynamic rolloff period settings, thought dynamic
cyclic prefix may carry more utility.

Cyclic prefix and rolloff period settings are defined in DOCSIS to be finite, but could be
more granular if defined so, or may be in other specifications. But in any case, as they
relate to digital communications, there are finite number of settings. Therefore
exhaustive search is possible for any digital communication specification but is
reasonable for DOCSIS.

One can manage these in a few ways. Some direct methods include (with method flows
described but not fully constructed yet):

1) setting CP to max with RP at max for the most resiliency, and monitor
capacity, then reduce CP and RP as needed to manage risk as capacity
becomes constrained, noting that capacity demand can be bursty whereas CP
and RP settings address issues that should be more static. When capacity is
grown by taking CP and RP too far based on risk models, or policy for CP and
RP settings, address with action that may include maintenance, node splits,
adding frequencies to the band plan, and other solutions.

2) Running a procedure with CP and RP settings at high then backing them down
to levels just higher than the existing impairments (reducing until impairments
found then raising just above, which may require telemetry to determine which
CP or RP is hitting a limit, then adjusting the limited one higher and reducing the
other until it hits a limit then adjusting it higher to get the settings) would provide
the initial settings for current impairments in the network, then monitor for the
impairments and adjusting up as needed. This assumes that either other
resiliency mechanisms (like PMA) will adjust to correct for bit errors, or the
service will suffer until detected, identified, and then CP and RP adjusted to
manage. This method requires monitoring the CP and RP limits, which are
stochastically impacted by demand bustiness, so that further action can be
triggered including but not limited to maintenance, node splits, frequency
additions, and more.

3) Selecting CP and RP settings that are sufficient for a section of plant (all CM
on an R-PHY node, etc.) and possibly typical for ease of implementation and



management, along with sufficient bandwidth as a starting position, then
monitoring capacity, demand business (parametric, statistical, pdf, cdf)

PNM is a cable specific concept of fault management. This idea transforms PNM into a
general fault management concept by creating the process for using traditional PNM
(field impairment maintenance) and other proactive maintenance activities to address
resiliency directly, specifically the resiliency mechanisms of CP and RP.

In any optimization approach, the monitored parameters are in pairs determining the
capacity against demand (bandwidth, echo resiliency, channel interference resiliency
and bit loading).

In some of the optimization approaches one or more of these limits are at the highest
setting so does not need monitoring of the headroom but only the demand because any
time the setting is insufficient, action is required.

In each case, for each monitored parameter, a risk model or probability of exhaust is
useful for optimization.

When a capacity limit is exceeded, resiliency is challenged so that another resiliency
mechanism must assist, or service is impacted (always the case with bandwidth).

If adjustments to the resiliency-capacity tradeoff cannot restore service, or risk of
service impact is too great (based on a cost-benefit model, service level agreement,
service policy, specification limit, or statistical process control limit for examples), then
some sort of maintenance is required. In short term, PNM is likely the solution as RP
can be extended if there is sufficient CP, and CP can be extended if there is sufficient
bandwidth, which is most quickly and-or preferably addressed by removing any echo
impairments if they exist,

or next by changing the bit loading on frequencies that overlap guard bands or adding
bandwidth by adding channels or changing channel plans or adjusting the bandwidth
usage [including FDX],

or last by engineering node splits or technology upgrades.

Note that the preference for these actions is up to the decision of the implementer
operator.

Background

Many operators do not consider the tradeoffs involved in managing the CP and RP
dynamics and their impact on capacity; many just use the default settings. Some
operators are starting to question whether optimizing these settings may free up
bandwidth for service such that it is worthwhile. Defining the problem and procedures
for managing these parameters is important and timely.
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