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Summary 
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- Addressing comments #171, 172, 173, 181 against IEEE 802.3 dj draft 2.1

- The comments (same but for multiple PMDs) are that more explicit specification is 
needed for OMA measurement used for TDECQ; the proposed solution is to measure 
at input of FFE

- This presentation digs further into the gap of OMA measurement for TDECQ and 
identifies a discrepancy in OMA definitions existing in the link budget calculation and 
the one used in the TDECQ / TECQ penalty estimate

- This discrepancy is shown to be able to cause significant variation in OMA-TDECQ that 
disappears if a consistent definition is used. The proposed solution in the comment is 
one of these consistent definitions that would make OMA-TDECQ more consistent. 
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Outline
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- IEEE definitions of OMAouter 
for ER
for TDECQ estimate

- Which OMA for OMA – TDECQ metric in link budget?
- Example of discrepancy between OMAouter 
- Source of discrepancy: step response difference
- Possible reconciliations
- Effect of DFE tap in TDECQ reference receiver
- Summary / proposal
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ER, OMA measurements
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OMAouter is measured 
“before the reference 
equalizer”
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TDECQ measurement
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For TDECQ, OMAouter is 
measured “on the 
equalized signal”

This sentence should have been 
“on the unequalized signal”   
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Link budget: OMA-TDECQ
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For Link budget calculation, it 
is ambiguous whether the 
OMAouter considered is 
measured “before the 
reference equalizer” or “on the 
equalized signal”

Since OMAouter-TDECQ is 
understood as the “usable” 
OMA of the TX as seen by the 
reference RX, both quantities 
need to be defined 
consistently. 
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Example of discrepancy between OMAouter
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3 modules characterized with 
different OMAouter/ER “before 
the reference equalizer” or “on 
the equalized signal” 

⇒ 1 dBm of OMAouter-TDECQ 
difference, as currently 
defined

⇒ Consistent definitions lead to 
difference <0.2dBm 

⇒ 1.2dB of difference of TDECQ
⇒ closer to 0.2dB after 

normalization to “un-
equalized OMAouter” 

OMAeq = OMAouter at equalizer output
TDECQmod  = TDECQ w/ OMAeq  = OMAouter as input 

Module #1 #2 #3  
Txpower 4.17 4.10 4.05 dBm

OMAouter 3.18 3.27 3.32 dBm
ER 3.66 3.81 3.91 dB 
TDECQ 1.83 2.33 2.97 dB
OMAouter-TDECQ 1.35 0.94 0.36 dBm

OMAEq 2.59 3.24 3.86 dBm
OMAEq -TDECQ 0.76 0.91 0.89 dBm

TDECQmod 2.42 2.35 2.43 dB
OMAouter-TDECQmod 0.76 0.91 0.89 dBm
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Qualitative results
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All reference receiver 15 tap equalizer responses respect tap weight limit for 
all 3 modules

 

Min tap limit 

Max tap limit 
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Source of discrepancy  

9IEEE 802.3dj

3 modules differ in their underlying overall channel step response: 

Un-equalized channel responses show similarity within 3 UI of step. 
Equalized response shows already significant amplitude difference within the 3rd UI 
following the step

Note: 2 and 3 UI after step is what is used for OMAouter measurement, with runs of 7 
threes and  6 zeros  

3UI



Source of discrepancy  
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A discrepancy of equalized and un-equalized channel responses comes from the 
inconsistency between the OMA pattern length and the number of taps of reference 
equalizer. 

It gets worse with the increase of taps of reference equalizer

Here, step responses differ following an increase of number of post-cursors: 

Use of prior 400GBASE-DR4 5 taps reference equalizer was consistent with measurement of 
raw waveform as currently defined in IEEE.
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Possible reconciliations
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A. Perform OMAouter measurement 12 UI after step on un-equalized signal in sequence of 
length 15. Problem: PRBS13Q has length of 0s/1s of duration 6/7 only – SSPRQ has 
length of 0s/1s of duration 14 only 

B. Use OMAouter measured on the unequalized signal in TDECQ metric computation 
(formula 121-12).

3UI

12UI 12UI
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Effect of DFE tap
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With inclusion of DFE in reference Rx equalizer, OMAouter used in TDECQ is altered after 
normalization of FFE to unity => TDECQ penalty therefore also needs adjustment to be in 
line with OMAouter for link budget computation, when using a DFE 

Module  
Txpower 4.17 dBm

 
OMAouter 3.23 dBm
OMAEq (FFE) 3.21 dBm
OMAEq  (FFE+DFE) 2.64 dBm
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Summary / proposal
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- Currently, the TDECQ metric is associated with OMAouter being measured on the 
equalized signal, while OAMouter used in the link budget via the OMA-TDECQ 
performance metric is measured on the unequalized signal.   

- With the extension to 15 tap reference equalizer (min 12 post-cursors), those two 
OMAouter  quantities may differ significantly. Hence, the OMA-TDECQ is not longer 
consistent across different modules.  

- Furthermore, inclusion of a DFE in the reference receiver also alters the OMAouter on 
the equalized signal used for the TDECQ penalty, thereby introducing a similar 
inconsistency in the link budget computation when using a DFE. 

- The proposed solution in the comment is one of these consistent definitions that would 
make OMA-TDECQ more consistent. 

 

IEEE 802.3dj



Thank you 
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