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Addresses Comments: R2-15, R2-16, R2-17, R2-18, R2-126, R2-141, R2-144, R2-188, R2-189, R2-206  

Note: This presentation is being circulated to build consensus and may change before it is presented. 



Supporters
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Introduction

• With the changes introduced in 3.2, there are a few things that need 
cleaning up in clause 180.9.6

• The DFE is based on a:
• Mean zero input signal
• Balanced and scaled alphabet, {-1, -1/3, 1/3, 1}

for the transmitted sequence
• SSPRQ is specified as a sequence from the unbalanced alphabet

{0, 1, 2, 3}
• The signal out of the reference receiver is not mean zero

• It is referred to as “optical power” in the clause, which cannot be negative
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, with the mean value subtracted from the signal

, and 𝑥𝑛 is given by Equation (180-3), 𝑋𝑛  {0, 1, 2, 3}𝑋𝑛

𝑥𝑛 =  2/3 𝑋𝑛 −  1, 𝑥𝑛  {−1, −1/3, 1/3, 1} (180-3)

Comments: R2-141, R2-188, R2-206 

a vector of feed-forward tap coefficients, given by Equation (180-4)

decisions are modeled as being correct, i.e., the decision feedback path is fed by the 
sequence {𝑥𝑛} corresponding to the transmitted test pattern sequence without errors 

𝒘 = 𝑤 𝑎 , 𝑤 𝑎 + 1 , … , 𝑤 𝑎 + 14 (180-4)

R2-206

R2-141



Comments: R2-144, R2-189
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𝛼𝑥𝑛, where 𝛼 is a scaling factor chosen such that the tap weights in 𝒘 sum to 1. 

Explanation (not to be included in the standard):
Because we require that sum(w) = 1, we are not really minimizing MSE between 𝑦𝑛 and 𝑥𝑛,  we are 
minimizing MSE between 𝑦𝑛 and a scaled version of 𝑥𝑛. One way to do this is to first minimize MSE 
between 𝑦𝑛 and 𝑥𝑛. Let that solution be w_0 and b_0.  Let 𝛼 = 1/𝑠𝑢𝑚 𝑤0 , and scale w and b such 
that 𝑤1 = 𝛼𝑤0 and let 𝑏1 = 𝛼𝑏0.  Then 𝑤1 and 𝑏1 minimize MSE between  𝑦𝑛 and 𝛼𝑥𝑛.

Note that, with 𝑥𝑛 ∈ {−1, −1/3, 1/3, 1} , 𝛼 ≈
𝑂𝑀𝐴𝑜𝑢𝑡𝑒𝑟

2
≈

𝑂𝑀𝐴𝑇𝐷𝐸𝐶𝑄

2
. The relation is not exact because 

we are not measuring OMA as steady state values. If we were, the equality would be exact.
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Use of 𝛼 obviates the need to define 𝑂𝑀𝐴𝑇𝐷𝐸𝐶𝑄 

Comments: R2-15, 
R2-144, R2-188

𝛼
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𝑋𝑛

Use 𝑋𝑛 instead of xn

𝑋𝑛

𝑋𝑛

𝑋𝑛

𝑃𝑡ℎ1, 𝑃𝑡ℎ2, 𝑃𝑡ℎ3 are thresholds adjusted from 𝑃0,𝑡ℎ1, 𝑃0,𝑡ℎ2, 𝑃0,𝑡ℎ3 within limits described below

Addresses Hajduczenia Comment R2-18. 

𝑦𝑛 is implicitly a 
function of 𝑋𝑛 

Comments: R2-188, R2-18 
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𝑟 𝑡  is no longer a power, as the mean has been subtracted off, and 𝑦𝑛 is a discrete-time signal, not a 
continuous-time signal. The method defined in 180.9.5 is for a continuous-time signal with runs of threes 
and runs of zeros.  If we define the thresholds in terms of 𝛼 (the scaling factor applied to 𝑥𝑛), we do not need 
to define 𝑂𝑀𝐴𝑇𝐷𝐸𝐶𝑄 at all.

Comments: R2-189, R2-16, R2-17 (background) 
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𝑥𝑛−1 changes value to 𝑥𝑛 at time 𝑡 = 𝑛𝑇 + 𝜙0 + 𝑇/2.

Original:

I suggest:

Comments: R2-189, R2-16, R2-17 

2𝛼

The eye diagram can be constructed, for example, by using the equalizer taps optimized at 

𝜙0 and varying the phase 𝜙 in Eq. 180-2 to generate samples 𝑦𝑛 at multiple phases.
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0

,

where 𝛼 is the scaling factor applied to 𝑥𝑛 to achieve an MMSE fit to 𝑦𝑛 where the tap coefficients in 𝒘 

sum to 1.

Comments: R2-189, R2-16, R2-17 

−
2𝛼

3

+
2𝛼

3
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nominally

Comment: R2-126 



Thank you
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