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Prior Commit Requests for COM 4.7
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❑ [4p6_1] Change MLSE_U1_c_178A code module  to align with 
shakiba_3dj_01_2407 
• Submitter:  Rich Mellitz

❑ [4p6_2] Change MLSE_U1_c_178A code module  to align with 
healey_3dj_01a_2407
• Submitter:  Rich Mellitz

❑ [4p6_3] Change read_ParamConfigFile code module  to align clean up 
package syntax in configuration spreadsheet to no longer require 
dummy Zp and Zc  entries
• Submitter:  Rich Mellitz

❑ [4p6_4] MLSE Sequence Truncation Feature (not implemented yet)
• Update TO [4p6_3]

❑ [4p6_5] Quantization Noise Feature (not implemented yet)

❑ [4p6_6] Align to D1.2 Annex 178A MLSD

COM 4.7beta1

COM 4.7beta3



[4p6_6] Align to D1.2 Annex 178A MLSD
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❑ No new functional COM configuration keywords 
• Allow MLSD (178A alignment) keyword to be used for the old MLSE keyword

❑ Remove eye diagram display if MLSD or MLSE is set
❑ Remove functions MLSE_U1_c, MLSE_U3, and WIENER_HOPF_MMSE 

(obsolete) 
❑ Remove code for delta COM Q factor in [4p6_2]
❑ Add COM adjusted CDF and noise scaling in COM with MLSE pre D1.2 

Annex 178A aligned with healey_3dj_01_2409
❑ COM sub functions functions 

• Update main COM script com_ieee8023_93a_470beta3, MLSE_FOM, and 
MLSE_U1_c_178A for parameter passing

• Add new function scaleCDF
• Update MLSE_U1_c_178Ato align with D1.2
• Update get_PSDs to align with D1.2
• adjust “read_ParamConfigFile” for MLSD command 
• Add to comments to file “zzz_list_of_changes.m”



Implement D1.2 179A.1.11.1 updates
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❑ CDF, Pan, is defined in 178A.1.11.1

“The value of gan that is used to calculate COM for the MLSD 
reference receiver is the value that makes the quantity 
20*log10[P-1

an(DER0)/P
-1(DER0)] equal  to the specified value 

of COMan . If the value of COMan is not specified, it 
defaults to the minimum COM limit defined by the clause or 
annex that specifies the use of this calculation. “

❑ We can take advantage of the PDF and CDF structures in 
to simple P(y) to Pan(Y)

❑ COM pdf structure, p has x (voltage) bins vs y (probability) 
fields which make it easy to scale at the anchor points 
define at DER0. 
•  A function called scaleCDF was added to do this

❑ Another feature of the PDF/CDF structure is that the 
variance may be calculated as follows.
• 𝜎2 = σ 𝑝. 𝑥2 ∗ 𝑝. 𝑦 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑏𝑖𝑛𝑠 

C O M a n



Compute an and gn
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❑ 𝜎𝑎𝑛
2 = σ 𝑝𝑎𝑛. 𝑥2 ∗ 𝑝𝑎𝑛. 𝑦 𝑓𝑜𝑟 𝑎𝑙𝑙 𝑏𝑖𝑛𝑠

❑ Re-arrange eq 179A-39 and 179A-39 

𝜎𝑎𝑛
2 = 𝜎𝐺

2 + 𝑓𝑏 𝜋−׬

𝜋
𝑔𝑛𝑆𝑟𝑛(𝜃) |𝐻𝑟𝑥𝑓𝑓𝑒 𝜃 |2𝑑𝜃 

❑ 𝑔𝑛 = ൗ𝜎𝑎𝑛
2− 𝜎𝐺

2 (𝑓𝑏 𝜋−׬

𝜋
𝑆𝑟𝑛(𝜃) 𝐻𝑟𝑥𝑓𝑓𝑒 𝜃 2𝑑𝜃) 

• Use definitions from function get_PSDs for 𝜎𝐺, 𝑆𝑟𝑛(𝜃),and 𝐻𝑟𝑥𝑓𝑓𝑒 𝜃



Recompute DERMLSD Eq 178A–37
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❑ For j = 1 to infinity
• Or limit j to truncation (shakiba_3dj_01_2407)

❑ For Eq 178A–37, recompute Ani(n) and Vj 



Recompute COM
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❑ Implement equation 178a-35 using DERMLSD and CDF Pan.

❑ 𝐶𝑂𝑀 = 𝐶𝑂𝑀𝐷𝐹𝐸 + 20𝑙𝑜𝑔10 ൗ−𝑃𝑎𝑛
−1 𝐷𝐸𝑅𝑀𝐿𝑆𝐷

𝐴𝑠

❑ Report delta COM as 20𝑙𝑜𝑔10 ൗ−𝑃𝑎𝑛
−1 𝐷𝐸𝑅𝑀𝐿𝑆𝐷

𝐴𝑠



Added temporary plot if MLSD is used 
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❑ Visualize new CDFs for MLSD



Summary
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❑ Added functionality to MLSD to D1.2

❑ Remove some obsolete MLSE functions

❑ Draft 4.7 is planned to clean up some reporting and include other 
submit requests
• Recommend COM output consensus meeting



Thank You!
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Backup details
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Function scaleCDF added
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function [pdf_out, cdf_out, scale_factor] = scaleCDF(pdf,delta_com,DER0,A_s)
% scale CDF at DER0 to delta_com
pdf_out=pdf;
P=cumsum(pdf.y);
ider0=find(P>=DER0,1,'first');
anias=pdf.x(ider0)/A_s; % ani/as
new_db = 20*log10(-1/anias)-delta_com;
new_value = -1*1/10^(new_db/20);

scale_factor=1/10^(-delta_com/20);

pdf_out=scalePDF(pdf,scale_factor);
cdf_out=cumsum(pdf_out.y);



For Equation 178A-78: changes to pass blim into  MLSE_U1_c_178A

IEEE P802.3dj 200 Gb/s, 400 Gb/s, 800 Gb/s, and 1.6 Tb/s Ethernet Task Force 13



CDF Pan(y) computed 
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❑ Give CDP P computed from PDF p, PSD having p.y and p.x, variances are 
directly computed.

❑ The variance difference is used to compute gan in equation 178A-39 and 
the variance, s2

an , equation 178A-40



Equation 178A-37 adjusted to stay with Pan 
and delta COM compute as in equation 
178A-36
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Also pass H2
rxffe out of get_PSDs
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