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Proposal: Apparent Channel Bandwidth
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❑ Add computation and report for apparent channel bandwidth

❑ Ref: 400 GBPL Electrical Objective Kaleidoscope: Reach, Loss, Cutoff, 
Noise, and COM, 802.3 400GPL Study Group Electronic 
Teleconference Meeting July 30, 2026

https://www.ieee802.org/3/400GPL/public/260730/mellitz_400GPL_01_260730.pdf
https://www.ieee802.org/3/400GPL/public/260730/mellitz_400GPL_01_260730.pdf
https://www.ieee802.org/3/400GPL/public/260730/mellitz_400GPL_01_260730.pdf


Method: First Persistent CICP Deviation

4IEEE 802.3 400 Gb/s/Lane Signaling Study Group

Define cumulative inverse-channel penalty (CICP):

𝐶𝐼𝐶𝑃(𝑓) =
0׬

𝑓
∣ 𝐻(𝜈) ∣−2 𝑑𝜈

0׬

𝐹𝑚𝑎𝑥 ∣ 𝐻(𝜈) ∣−2 𝑑𝜈
• CICP : a fraction of total inverse-channel penalty accumulated below f
• f : evaluation frequency
• Fmax:  Upper analysis frequency used for normalization, typically the maximum 

frequency of the available S-parameter data
• H (f): the insertion loss

Inspired by inverse-channel weighting used in Salz-style equalization analysis.

Fit dB of CICP 

𝐶𝐼𝐶𝑃fit = a0 + a1 f + a2f + a3f 2 
• Using best adaptive fit

Derivative of smoothed rms fit residual

𝐷(𝑓) =
𝑑𝜎rms(𝑓)

𝑑𝑓
, 𝜎rms(𝑓) = 𝑟2, 𝑟(𝑓) = 𝐶𝐼𝐶𝑃dB(𝑓) − 𝐶𝐼𝐶𝑃fit(𝑓)

Determine frequency of first persistent departure using threshold Tdev 
𝑓dev = min 𝑓 ∶  𝐷(𝜈) ≥ 𝑇dev for all 𝜈 ∈ [𝑓, 𝑓 + 𝛥𝑓]

• Δf : persistence window over which the deviation must be sustained.



Added Functions in Branch:
aparent_channel_bandwidth
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New
❑ get_ACBW.m

• get_CICP_fit_sweep.m
• get_BW_from_CICP_residual

Modified
❑ FD_Processing.m

• Added get_ACBW of Keyword is set
• Added ACBW to losses plot

❑ read_ParamConfigFile.m
• Added new keywords

❑ get_ILN.m
• Added fit alpha to function output

https://opensource.ieee.org/richard.mellitz/com_code/-/tree/aparent_channel_bandwidth?ref_type=heads


I/O 

New Configuration variables 
❑ ACBW (0/1)

• 1 enables the computation and 
output report of apparent channel 
bandwidth

• Default: 0

❑ T_dev (dB/GHz)
• Threshold for derivative of 

smoothed rms fit residual (D(f)
• Lower number moves BW lower
• Default: 1 

New output if ACBW=1
❑ ACBW_GHz

ACBW 1 logical 
T_dev 1 db/GHz 
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Configuration sheet example

Added xline for ACBW



Thank You!
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Backup Details
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Changes: FD_Processing.m
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Changes: read_ParamConfigFile.m & get_ILN.m
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[Bch_GHz,CICP_db,CICP_fit_db,CICP_residual,alpha,diff_residual] = get_ACBW(Hch,fGHz,OP,param)
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%% get_ACBW

% Estimates Adaptive Channel Bandwidth (ACBW) from the channel transfer

% function using a Cumulative Inverse-Channel Penalty (CICP) analysis.

%

% The procedure:

% 1. Computes the normalized CICP response from the channel transfer

% function.

% 2. Determines an adaptive CICP reference fit using a frequency-range

% sweep and residual flatness criterion.

% 3. Forms the residual:

% CICP_residual = CICP_db - CICP_fit_db

% 4. Identifies channel bandwidth from the first significant increase

% in residual slope, indicating the onset of increased equalization

% burden.

%

% Interpretation:

% ACBW represents the frequency at which the channel begins to depart

% significantly from its low-frequency CICP trend, indicating the onset

% of rapidly increasing equalization demand.



[CICP_residual, CICP_fit_db, alpha, idx_fit,idx_valid,f_upper] =...
    get_CICP_fit_sweep(CICP_db, fGHz, OP, varargin)
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%% get_CICP_fit_sweep

% Performs an adaptive CICP fit-range sweep to identify a stable

% low-frequency CICP trend and corresponding residual.

%

% The routine repeatedly fits the CICP response over candidate frequency

% ranges and evaluates each fit using a residual figure-of-merit (FOM).

% The fit range whose residual exhibits the smallest overall tilt is

% selected as the preferred CICP reference trend.

%

% The selected fit is subsequently used to generate:

% CICP_residual = CICP_db - CICP_fit_db

% which can be used for channel bandwidth determination and other

% residual-based channel analyses.



[Bch_GHz, idx_BW , diff_residual] = ...
    get_BW_from_CICP_residual(fGHz, residual_db, idx_fit, T_dev, OP, varargin)
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%% get_BW_from_CICP_residual

% Finds channel bandwidth from the onset of increasing CICP-fit residual.

%

% Intended residual input:

% residual_db = CICP_db - CICP_fit_db;

% Definition:

%

% Bch = first frequency within the valid search region where the

% slope of a smoothed CICP residual exceeds a specified

% threshold (T_dev).

%

% The underlying assumption is that increasing residual slope indicates

% the onset of significant deviation from the low-frequency CICP trend,

% which corresponds to the frequency range where additional equalization

% begins to be required.
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