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Introduction

 Defining MLSE for COM reference receivers was highlighted as one of the priorities in phase 1 
(lusted_3dj_elec_01_231207.pdf)

 MLSE seems necessary for KR/CR receivers

 MLSE may be necessary for AUIs, depending on the loss target (TBD)

 Some options are:

1) Include MLSE COM calculations based on the existing proposal

2) Use MLSE coding gain as a rough estimate (costs accuracy)

3) Further simplify and relax COM margin by a constant amount (costs more accuracy)

4) Find a better replacement for MLSE (currently no clear path)

5) Ignore MLSE for channel compliance (channels need to become better)
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https://www.ieee802.org/3/dj/public/adhoc/electrical/23_1207/lusted_3dj_elec_01_231207.pdf
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History

 A detailed proposal for calculating the MLSE COM improvement using simple equations and 
compatible with the COM flow was proposed first in November 2022 in the IEEE Plenary 
(shakiba_3df_01a_2211.pdf)

 Calculates real SNR improvement of MLSE over DFE on a channel-by-channel basis

 COM flow (Annex 93A) compatible

 COM function friendly and fast and only needs few lines of code to post-process COM-generated data

 The proposal was further detailed and presented in January 2023 802.3 Joint Task Force 
Session (shakiba_3dj_01_230116.pdf) and in February 2023 802.3 dj Electrical ad hoc Meeting 
(shakiba_3dj_elec_01_230223.pdf)

 This proposal was implemented in the COM Matlab function ver4.0 in February 2023 
(mellitz_3dj_elec_01a_230223.pdf)
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https://www.ieee802.org/3/df/public/22_11/shakiba_3df_01a_2211.pdf
https://www.ieee802.org/3/dj/public/23_01/23_0116/shakiba_3dj_01_230116.pdf
https://www.ieee802.org/3/dj/public/adhoc/electrical/23_0223/shakiba_3dj_elec_01_230223.pdf
https://www.ieee802.org/3/dj/public/adhoc/electrical/23_0223/mellitz_3dj_elec_01a_230223.pdf
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History

 Based on the feedback, two updates have been provided since then:

1) April 2023 802.3 dj Electrical ad hoc Meeting (shakiba_3dj_elec_01_230420.pdf):

a) COM improvement calculation was updated based on the target detector error ratio (DER0)

b) A more comprehensive and accurate method for calculating MLSE noise PDF was explained

c) Effect of noise coloring was analyzed and added

2) April 2023 802.3 dj Electrical ad hoc Meeting (shakiba_3dj_elec_02_230420.pdf):

a) Error propagation in MLSE was analyzed and shown to be always better than DFE (approaches DFE as 𝛼
approaches 1)
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https://www.ieee802.org/3/dj/public/adhoc/electrical/23_0420/shakiba_3dj_elec_01_230420.pdf
https://www.ieee802.org/3/dj/public/adhoc/electrical/23_0420/shakiba_3dj_elec_02_230420.pdf
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Proposal Recap

 The proposal specified following steps:

1) Use COM analysis to find DFE tap, 𝛼

2) From COM data calculate SNRDFE

3) Use analysis to calculate DERMLSE at SNRDFE

4) Use analysis to calculate SNRDFE, equivalent for
the same DFE that yields the same DERMLSE

5) Increase from SNRDFE to SNRDFE, equivalent gives
a good estimate of COM improvement of
MLSE
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What was Added in Matlab COM Function v4.0 Beta1L

 After COM calculation (no change) the following values are passed to the MLSE calculator:
a) DFE tap value (𝛼)

b) Signal amplitude (𝐴𝑠)

c) Total noise PDF and CDF (𝑃𝐷𝐹𝑛𝑜𝑖𝑠𝑒 and 𝐶𝐷𝐹𝑛𝑜𝑖𝑠𝑒)

 MLSE calculator calculates:
a) Signal: 𝑚𝑎𝑖𝑛 = 𝐿 − 1 𝐴𝑠 (where 𝐿 = 4 for PAM4)

b) Noise: 𝜎𝑛𝑜𝑖𝑠𝑒 from noise PDF

c) 𝑆𝑁𝑅𝐷𝐹𝐸 =
1
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𝐿+1

𝐿−1

𝑚𝑎𝑖𝑛2

𝜎𝑛𝑜𝑖𝑠𝑒
2

d) 𝑆𝐸𝑅 ≈ 2 𝑗=1
∞ 𝑗

𝐿−1

𝐿

𝑗
1 − 𝐶𝐷𝐹𝑛𝑜𝑖𝑠𝑒

𝑚𝑎𝑖𝑛

𝐿−1
1 + 𝑗 − 1 1 − 𝛼 2 + 𝛼2

e) 𝑆𝑁𝑅𝐷𝐹𝐸,𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡 ≈
𝐿−1

𝑚𝑎𝑖𝑛
𝐶𝐷𝐹𝑛𝑜𝑖𝑠𝑒

−1 1 −
1

2
𝑆𝐸𝑅𝑀𝐿𝑆𝐸

1

𝐿−1
+ 𝐶𝐷𝐹𝑛𝑜𝑖𝑠𝑒

𝑚𝑎𝑖𝑛

𝐿−1
1 − 2𝛼

2

𝑆𝑁𝑅𝐷𝐹𝐸

f) ∆𝐶𝑂𝑀 ≈ 10 log10
𝑆𝑁𝑅𝐷𝐹𝐸,𝑒𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑡

𝑆𝑁𝑅𝐷𝐹𝐸
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Step 1

Step 2

Step 3

Step 4

Step 5

Updates since then:
1) A minor tweak to change 

SER to DER
2) A more comprehensive 

method to calculate MLSE 
sequence noise

3) A new way to calculate 
noise to include coloring



IEEE 802.3dj Task Force ad hocJanuary 04, 2024

MLSE Function in the COM Matlab Code (v4.0 Beta1L):

7

This fix in needed:
must be placed in brackets 

(similar to line 1960)
Only affects calculations with 
Gaussian noise assumption
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What is Really Being Calculated

 COM code directly followed the steps by which the MLSE COM analysis was conducted and 
presented

 The interim steps that were purposely included for clarity of the analysis description can be 
skipped, boiling down the MLSE COM calculation to:

 Passing 𝛼, 𝐴𝑠, and 𝐶𝐷𝐹𝑛𝑜𝑖𝑠𝑒 to the MLSE calculator

 Calculating:

𝐷𝐸𝑅𝑀𝐿𝑆𝐸 ≈ 2 

𝑗=1

∞

𝑗
3

4

𝑗

1 − 𝐶𝐷𝐹𝑛𝑜𝑖𝑠𝑒 𝐴𝑠 1 + 𝑗 − 1 1 − 𝛼
2 + 𝛼2

∆𝐶𝑂𝑀 ≈ 20 log10
1

𝐴𝑠
𝐶𝐷𝐹𝑛𝑜𝑖𝑠𝑒

−1 1 −
1

2
𝐷𝐸𝑅𝑀𝐿𝑆𝐸

1

3
+ 𝐶𝐷𝐹𝑛𝑜𝑖𝑠𝑒 1 − 2𝛼 𝐴𝑠
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This is already implemented 
in the COM Matlab function.
It is simple and costs almost 

no extra run time.
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Presented Updates (1st, Must)

 Change the target error from SER (symbol error rate) to DER (detector error ratio)

 The MLSE COM calculation reduces to:

𝐷𝐸𝑅𝑀𝐿𝑆𝐸 ≈ 2 

𝑗=1

∞
3

4

𝑗

1 − 𝐶𝐷𝐹𝑛𝑜𝑖𝑠𝑒 𝐴𝑠 1 + 𝑗 − 1 1 − 𝛼
2 + 𝛼2

∆𝐶𝑂𝑀 ≈ 20 log10
1

𝐴𝑠
𝐶𝐷𝐹𝑛𝑜𝑖𝑠𝑒

−1 1 −
2

3
𝐷𝐸𝑅𝑀𝐿𝑆𝐸
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Requires a minor tweak and 
in fact simplifies the 

implemented calculation.
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Presented Updates (2nd, Recommended)

 For some computation overhead, adopt the approach presented in 
shakiba_3dj_elec_01_230420.pdf to more accurately calculate PDF of the MLSE sequence 
noise

 The MLSE COM calculation becomes:

𝐷𝐸𝑅𝑀𝐿𝑆𝐸 ≈ 2 

𝑗=1

∞
3

4

𝑗

1 − 𝐶𝐷𝐹𝑛𝑜𝑖𝑠𝑒,𝑗𝐸𝐸 𝐴𝑠 1 + 𝑗 − 1 1 − 𝛼
2 + 𝛼2

where 𝐶𝐷𝐹𝑛𝑜𝑖𝑠𝑒,𝑗𝐸𝐸 is calculated from 𝑃𝐷𝐹𝑛𝑜𝑖𝑠𝑒,𝑗𝐸𝐸:

𝑃𝐷𝐹𝑛𝑜𝑖𝑠𝑒,𝑗𝐸𝐸 𝑥 = 𝑃𝐷𝐹𝑛𝑜𝑖𝑠𝑒 𝑥 ∗ conv𝑖=2
𝑗
𝑃𝐷𝐹𝑛𝑜𝑖𝑠𝑒 1 − 𝛼 𝑥 ∗ 𝑃𝐷𝐹𝑛𝑜𝑖𝑠𝑒 𝛼𝑥

∆𝐶𝑂𝑀 ≈ 20 log10
1

𝐴𝑠
𝐶𝐷𝐹𝑛𝑜𝑖𝑠𝑒

−1 1 −
2

3
𝐷𝐸𝑅𝑀𝐿𝑆𝐸
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Requires 𝑗 convolutions for 
each term of the summation.

The extra run time is 
reasonable and still negligible.

https://www.ieee802.org/3/dj/public/adhoc/electrical/23_0420/shakiba_3dj_elec_01_230420.pdf
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Presented Updates (3rd, Recommended)

 For more computation overhead, adopt the approach presented in 
shakiba_3dj_elec_01_230420.pdf to include the effect of noise coloring

 The MLSE COM calculation becomes:

𝐷𝐸𝑅𝑀𝐿𝑆𝐸 ≈ 2 𝑗=1
∞ 3

4

𝑗
1 − 𝐶𝐷𝐹𝑛𝑜𝑖𝑠𝑒,𝑗𝐸𝐸 𝐴𝑠

trace 𝜌𝑛𝑜𝑖𝑠𝑒,𝑗𝐸𝐸

3
2

 𝑣𝑒𝑟𝑡𝑖𝑐𝑎𝑙  ℎ𝑜𝑟𝑖𝑧𝑒𝑛𝑡𝑎𝑙 𝜌𝑛𝑜𝑖𝑠𝑒,𝑗𝐸𝐸

where 𝐶𝐷𝐹𝑛𝑜𝑖𝑠𝑒,𝑗𝐸𝐸 is calculated from 𝑃𝐷𝐹𝑛𝑜𝑖𝑠𝑒,𝑗𝐸𝐸:

𝑃𝐷𝐹𝑛𝑜𝑖𝑠𝑒,𝑗𝐸𝐸 𝑥 = 𝑃𝐷𝐹𝑛𝑜𝑖𝑠𝑒 𝑥 ∗ conv𝑖=2
𝑗
𝑃𝐷𝐹𝑛𝑜𝑖𝑠𝑒 1 − 𝛼 𝑥 ∗ 𝑃𝐷𝐹𝑛𝑜𝑖𝑠𝑒 𝛼𝑥

and 𝜌𝑛𝑜𝑖𝑠𝑒,𝑗𝐸𝐸 is calculated from the correlation coefficients of the noise:
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𝜌𝑛𝑜𝑖𝑠𝑒,𝑗𝐸𝐸 =

1
− 1 − 𝛼 𝜌−1
+ 1 − 𝛼 𝜌−2

−1 𝑗+1𝛼𝜌−𝑗

− 1− 𝛼 𝜌1
1 − 𝛼 2

− 1 − 𝛼 2𝜌−1

−1 𝑗𝛼 1 − 𝛼 𝜌− 𝑗−1

+ 1 − 𝛼 𝜌2
− 1 − 𝛼 2𝜌1
1 − 𝛼 2

−1 𝑗−1𝛼 1 − 𝛼 𝜌− 𝑗−2

−1 𝑗+1𝛼𝜌𝑗

−1 𝑗𝛼 1 − 𝛼 𝜌𝑗−1

−1 𝑗−1𝛼 1 − 𝛼 𝜌𝑗−2

𝛼2

⋯

⋯
⋮ ⋮ ⋮

⋯

⋯
⋮

Correlation 
coefficients in RED

are due to noise 
coloring.

https://www.ieee802.org/3/dj/public/adhoc/electrical/23_0420/shakiba_3dj_elec_01_230420.pdf
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Presented Updates (3rd, Recommended)

and the correlation coefficients are obtained from inverse Fourier transform of the overall noise PSD (colored):

𝑅𝑁𝑁 𝜏 = 𝐹
−1 𝑃𝑆𝐷𝑛𝑜𝑖𝑠𝑒

which is obtained as power sum of the individual noise PSDs, each calculated based on their corresponding 
shaping filters (next slides)

𝑃𝑆𝐷𝑛𝑜𝑖𝑠𝑒 = 𝑃𝑆𝐷𝑁 + 𝑃𝑆𝐷𝑇𝑋 + 𝑃𝑆𝐷𝑋𝑇 + 𝑃𝑆𝐷𝐼𝑆𝐼 + 𝑃𝑆𝐷𝐽

and finally:

∆𝐶𝑂𝑀 ≈ 20 log10
1

𝐴𝑠
𝐶𝐷𝐹𝑛𝑜𝑖𝑠𝑒

−1 1 −
2

3
𝐷𝐸𝑅𝑀𝐿𝑆𝐸

 If this method is adopted, it is also recommended that COM Matlab function be modified to 
import any of the individual input noise PSDs that is already colored

12

Requires 𝑗 convolutions and 
calculation of the correlation matrix  

for each term of the summation.
The extra run time is still reasonable 

and negligible.
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Noise Shaping Filters – eta0

 Appendix 93A:

 Now RX FFE should be added, similar to (93A-21) for TX:

 eta0 noise coloring filter:
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𝐻𝑟 𝑓 𝐻𝑐𝑡𝑓 𝑓 𝐻𝑟𝑥𝑓𝑓𝑒 𝑓White Noise
RX Colored Noise 

with Power 𝜎𝑁
2

and 𝑃𝑆𝐷𝑁

Need a similar expression for RX FFE
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Noise Shaping Filters – TX SNR

14

White Noise
TX SNR Colored Noise 

with Power 𝜎𝑇𝑋
2

and 𝑃𝑆𝐷𝑇𝑋

Thru Channel

𝐻𝑓𝑓𝑒 𝑓 𝐻𝑡 𝑓 𝐻21
0
𝑓 𝐻𝑟 𝑓 𝐻𝑐𝑡𝑓 𝑓 𝐻𝑟𝑥𝑓𝑓𝑒 𝑓𝑋 𝑓

 Appendix 93A:

 Now RX FFE should be added, similar to (93A-21) for TX:

 TX noise coloring filter:

Need a similar expression for RX FFE
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Noise Shaping Filters – Xtalk
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 Appendix 93A:

 Now RX FFE should be added, similar to (93A-21) for TX:

 Xtalk noise coloring filter:

Need a similar expression for RX FFE

White Noise
Xtalk Colored Noise 

with Power 𝜎𝑋𝑇
2

and 𝑃𝑆𝐷𝑋𝑇

Power 
Sum

Xtalk Channels

𝐻𝑓𝑓𝑒 𝑓 𝐻𝑡 𝑓 𝐻21
𝑘
𝑓 𝐻𝑟 𝑓 𝐻𝑐𝑡𝑓 𝑓 𝐻𝑟𝑥𝑓𝑓𝑒 𝑓𝑋 𝑓 𝐻𝑓𝑓𝑒 𝑓 𝐻𝑡 𝑓 𝐻21

𝑘
𝑓 𝐻𝑟 𝑓 𝐻𝑐𝑡𝑓 𝑓 𝐻𝑟𝑥𝑓𝑓𝑒 𝑓𝑋 𝑓



IEEE 802.3dj Task Force ad hocJanuary 04, 2024

Noise Shaping Filters – ISI and Jitter

 Appendix 93A:

 ISI and jitter noises are assumed to remain white, but within the Nyquist bandwidth

 ISI noise filter:

 Jitter noise filter:

16

4th-order Nyquist LPF
𝐻𝑟 𝑓

White Noise

ISI Noise
Nyquist BW White

with Power 𝜎𝐼𝑆𝐼
2

and 𝑃𝑆𝐷𝐼𝑆𝐼

4th-order Nyquist LPF
𝐻𝑟 𝑓

White Noise

Jitter Noise
Nyquist BW White

with Power 𝜎𝐽
2

and 𝑃𝑆𝐷𝐽

Arbitrary and reasonable choice
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Parameters Needed to Be Passed to the MLSE Calculator

17

Parameter Description Annex 93A Parameter Name COM Matlab Parameter Name

Without including noise coloring effect

DFE tap 𝑏 DFE_taps

Signal amplitude 𝐴𝑠 available_signal_after_eq_mV

noise PDF and CDF PDF, CDF

Additional parameters for including noise coloring effect

Noise sigma values 𝜎𝑁, 𝜎𝑋𝑇 , 𝜎𝑇𝑋, 𝜎𝐼𝑆𝐼, 𝜎𝐽 sgm_N, sgm_TX, sgm_xt, sgm_isi, sgm_rjit, sgm_p_dd

Baud rate 𝑓𝑏 baud_rate_GHz

Noise filter 3dB cutoff frequency 𝑓𝑟 f_r

Frequency vector and step 𝑓 faxis, max_freq_step

CTLE DC gains 𝑔𝐷𝐶 , 𝑔𝐷𝐶2 g_DC_HP, CTLE_DC_gaon_dB

CTLE poles and zeros 𝑓𝑝1, 𝑓𝑝2, 𝑓𝑧, 𝑓𝐿𝐹 CTLE_zero_poles, HP_poles_zero

RX FFE taps and number of pre-taps RxFFE, ffe_pre_tap_len

TX FFE taps 𝑐 TXLE_taps

TX transition times transmitter_transition_time

Channel transfer functions 𝐻21
𝑘 sdd21 and sdd21_raw

Termination resistors 𝑅𝑑 R_diepad

Number of FXET and NEXT channels num_fext, num_next

Channel s4p file names filename

Oversampling ratio 𝑀 samples_per_ui

Alternatively, 
and maybe 

more efficiently, 
calculation of 

noise PSDs can 
be done within 

the COM 
Matlab

function.
In fact, the filter 

transfer 
functions may 
have already 

been calculated.
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Test Channels

18

Channel # Channel Source

1 https://www.ieee802.org/3/dj/public/tools/CR/lim_3dj_03_230629.zip

2 https://www.ieee802.org/3/dj/public/tools/CR/lim_3dj_04_230629.zip

3 – 7 https://www.ieee802.org/3/dj/public/tools/CR/kocsis_3dj_02_2305.zip

8 – 34 https://www.ieee802.org/3/dj/public/tools/KR/mellitz_3dj_02_elec_230504.zip

35 – 40 https://www.ieee802.org/3/dj/public/tools/CR/shanbhag_3dj_01_2305.zip

40 – 44 https://www.ieee802.org/3/dj/public/tools/KR/shanbhag_3dj_02_2305.zip

45 – 80 https://www.ieee802.org/3/dj/public/tools/KR/weaver_3dj_02_2305.zip

80 – 88 https://www.ieee802.org/3/dj/public/tools/KR/weaver_3dj_elec_01_230622.zip

89 https://www.ieee802.org/3/dj/public/tools/CR/lim_3dj_07_2309.zip

90 – 96 https://www.ieee802.org/3/dj/public/tools/KR/akinwale_3dj_01_2310.zip

97 – 100 https://www.ieee802.org/3/dj/public/tools/CR/akinwale_3dj_02_2311.zip

101 – 112 https://www.ieee802.org/3/dj/public/tools/CR/weaver_3dj_02_2311.zip

https://www.ieee802.org/3/dj/public/tools/CR/lim_3dj_03_230629.zip
https://www.ieee802.org/3/dj/public/tools/CR/lim_3dj_04_230629.zip
https://www.ieee802.org/3/dj/public/tools/CR/kocsis_3dj_02_2305.zip
https://www.ieee802.org/3/dj/public/tools/KR/mellitz_3dj_02_elec_230504.zip
https://www.ieee802.org/3/dj/public/tools/CR/shanbhag_3dj_01_2305.zip
https://www.ieee802.org/3/dj/public/tools/KR/shanbhag_3dj_02_2305.zip
https://www.ieee802.org/3/dj/public/tools/KR/weaver_3dj_02_2305.zip
https://www.ieee802.org/3/dj/public/tools/KR/weaver_3dj_elec_01_230622.zip
https://www.ieee802.org/3/dj/public/tools/CR/lim_3dj_07_2309.zip
https://www.ieee802.org/3/dj/public/tools/KR/akinwale_3dj_01_2310.zip
https://www.ieee802.org/3/dj/public/tools/CR/akinwale_3dj_02_2311.zip
https://www.ieee802.org/3/dj/public/tools/CR/weaver_3dj_02_2311.zip
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Test Channels

 IL ranges from 17.9dB to 36.6dB (average 27.5dB)

 For channels 104, 111, and 112 the COM function did not converge
 Failed to find the floating tap locations (best_floating_tap_locations)

19

X X

X
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COM Configuration

20

 COM Version: com_ieee8023_93a_420beta3

 COM function calculates MLSE DCOM (based on SER)

 + Post-COM MLSE Calculator

 Calculates MLSE DCOM based on SER, DER, with the 
improved MLSE noise PDF for white and colored noise
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Test Results – COM Function

 Currently COM function ignores MLSE and reports DCOM = 0 if the original COM is negative

 This was a quick patch to ignore cases with low SNR, where analysis is less accurate

 16 ignored cases for the current test channels
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Cases to Ignore

 A better option is to, instead of ignoring based on COM, ignore cases with DER threshold value 
more than a reasonable level, say 2E-2

 DER is a more direct indication of the error performance

 DER threshold is DER at COM = 0 and is already reported
by the COM function

 In either case, these are cases that most likely fail even
with MLSE

 Nevertheless, it is still good to see the failing margin
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Signal to Noise Ratio (SNR) [dB]

~2E-2

~1E-3

Channels Ignored Channel #

COM < 0 3, 4, 37, 39, 40, 89, 91, 92, 97, 98, 99, 100, 102, 103, 108, 110
(16 Channels)

DER Threshold > 2E-2 4, 40, 89, 97, 99, 100, 102, 103
(8 Channels)
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Test Results – Compare to COM Function
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16 cases have COM < 0

8 of the 16 cases pass 
DER threshold of 2E-2 
and can be added back 
to MLSE calculations

8 of the 16 cases have 
DER threshold above 
2E-2

100% correlation 
for 93 other cases

Total # of Channels
# of Channels for which COM 

Function Calculated COM
# of Channels for which COM 
Function Calculated DCOM

# of Channels for which COM 
Calculator Calculated DCOM

112 109 93 101
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Test Results – Latest Updates

 Recent updates of the MLSE proposal on average predict a little less DCOM

1) Change of SER to DER

2) + more comprehensive
calculation method
for MLSE noise PDF

3) + inclusion of noise
coloring
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[dB]
Based on SER

(as Currently Reported 
by the COM Function)

Based on DER
(“Must” Change)

Improved MLSE Noise 
PDF, White

(“Nice to ” Update)

Improved MLSE Noise 
PDF, Color

(“Nice to ” Update)

DCOM (ave) 2.13 1.98 1.86 1.81

Difference (ave) 0 -0.15 -0.27 -0.32
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Test Results – White or Colored Noise?

 The correlation between DCOM calculated with and without noise coloring is weak

 It is a good idea to include the effect of noise coloring
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Test Results – Actual or Gaussian Noise Distribution?

 Using the actual noise PDF (as calculated by the COM function) instead of assuming it is 
Gaussian makes more sense as the accuracy of the MLSE calculator improves
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Test Results – DCOM or Coding Gain?

 Coding gain correlation to DCOM weakens as DCOM calculation becomes more accurate

 Coding gain is not a representative of MLSE COM advantage when DFE tap saturates
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[dB]
Coding Gain

(1𝟎 log𝟏𝟎 𝟏 + 𝜶
𝟐 )

Based on SER
(as Currently Reported 
by the COM Function)

Based on DER
(“Must” Change)

Improved MLSE Noise 
PDF, White

(“Nice to ” Update)

Improved MLSE Noise 
PDF, Color

(“Nice to ” Update)

DCOM (ave) 2.14 2.13 1.98 1.86 1.81

Difference (ave) 0 -0.01 -0.16 -0.27 -0.33

DFE tap 
saturates 

(0.85)
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Test Results – IL Improvement

 Note that this is only a rough average estimate based a linear fit to the scattered data
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[dB]
Based on DER

(“Must” Change)

Improved MLSE Noise 
PDF, White

(“Nice to ” Update)

Improved MLSE Noise 
PDF, Color

(“Nice to ” Update)

IL Improvement with 
MLSE

6.64 6.40 6.22
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Summary and Conclusions

 MLSE seems necessary for KR/CR and maybe for AUIs

 This presentation summarized a proposal for inclusion of MLSE in COM flow (Annex 93A and 
COM Matlab function)

 Other options such as ignoring MLSE, allowing a fix COM margin, or using MLSE coding gain 
are far less accurate and non-realistic

 Currently, this proposal is the most accurate and realistic option to include MLSE for channel 
compliance

 A simple calculator can post-process data generated by the COM Matlab function

 Effects of actual noise distribution and coloring were quantified and included in the proposal

 MLSE DCOM results for additional 112 test channel cases were presented
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