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Introduction

 In contribution shakiba_3dj_02_2405.pdf effects of including ADC quantization noise in COM 
channel compliance verifications was analyzed and  its significance was demonstrated

 Similarly, contribution healey_3dj_01b_2405.pdf also considered adding a new eta_1 noise 
term between CTLE and RxFFE to represent quantization noise

 This contribution also suggested another option that scales the existing eta_0 noise term

 Straw poll #1 in the May interim meeting did not support 
addition of a new noise term

 Despite that, there has been continuous interest and request to include this capability to the 
COM Matlab code for the purposes of investigations and explorations

 With the capability added, parameter ENOB, which represents ADC number of bits, can be set 
to a large value to disable the feature for standard COM channel compliance purposes
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https://www.ieee802.org/3/dj/public/24_05/shakiba_3dj_02_2405.pdf
https://www.ieee802.org/3/dj/public/24_05/healey_3dj_01b_2405.pdf
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Background

 Quantization noise is a new noise term added between CTLE and RxFFE

 It is modeled by a uniform distribution over –LSB/2 to +LSB/2

 ADC clip level is chosen so that clipping frequency is equal to the target error rate

 For details see contribution shakiba_3dj_02_2405.pdf
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https://www.ieee802.org/3/dj/public/24_05/shakiba_3dj_02_2405.pdf
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Changes to the Code (1 of 8)

1) Insert 4 lines:
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Changes to the Code (2 of 8)

2) Insert 24 lines:
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Changes to the Code (3 of 8)

3) Insert 4 lines
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Changes to the Code (4 & 5 of 8)

4 & 5) Insert 23 lines and change 1 line
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Changes to the Code (6 of 8)

6) Change 1 line
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Changes to the Code (7 of 8)

7) Insert 2 lines
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Changes to the Code (8 of 8)

8) Insert 1 line
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Example Outputs

 It is recommended that this change be made along with the change for MLSE truncation

 There is a negligible difference in DER_DFE (see the backup slide)
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Com_ieee8023_93a_470beta1
(N_tc = 128)

Com_ieee8023_93a_470beta1_quant
(ENOB = 6)

Com_ieee8023_93a_470beta1_quant
(ENOB = 32)
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Thank You 

Hossein Shakiba

Huawei Technologies Canada

October 2024
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Backup

 The negligible difference in DER_DFE was traced back to the way COM decides on the range of 
the noise PDF

 In one case COM limits the range to ±32.89mV and in the other to ±672.4mV and although 
the PDFs are exactly the same within the overlapping range, integration of the extra tail of the 
extended range PDF causes a slight numerical difference in calculating error rate DER

 This is a normal behavior in numerical calculation of functions and is limited by the accuracy of 
computations
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