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Background – 𝑁𝑝 Usage in 802.3ck D2.1

• This serves as ‘alternative’ remedy to comment <#29> proposed by Adee Ran

• 𝑁𝑝 is the parameter used in ‘linear-fit’ to derive TX SNDR (min)

– Defined in 85.8.3.3.5 and modified in 120D.3.1.3 & 162.9.3.1.1

• The method applied to both of TX SNDR measurement as well as RITT calibration 
for SNR_TX in COM calculation

• Different 𝑁𝑝 parameters in different test specs

– 𝑁𝑝 for SNDR (min) in TX spec (Table 120F-1, Table 162-10, Table 163-5)

• All of them adopted 162.9.3.3  same 𝑁𝑝 values (200 in D2.0  29 in D2.1)

– 𝑁𝑝 for RITT & RJTT calibration tests for SNR_TX in COM
• Different 𝑁𝑝 values for different clauses
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Different 𝑁𝑝 values in 802.3bs – Recap (1/2)

• 𝑁𝑝 for TX SNDR spec

– 𝑁𝑝 shall be appropriate to enable ‘linear 

fit’ to catch “linearity” of TX response, 
measured at TX test point (including test 
fixture), due to the “fit-error” is counted 
as “distortion” (nonlinearity) in SNDR 
calculation in (120D-7)

– Adopt appropriate value (200) to avoid 
“under-fitting” (test fixture reflection) 
or “over-fitting”

• 𝑁𝑝 = 200 proposed in healey_3bs_02_0916.pdf
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Clauses 802.3bs 
(C2C)

802.3cd 
(KR)

802.3cd
(CA)

Np (TX 

SNDR)

200 200 200

Np (RITT) 13 13 13

https://www.ieee802.org/3/bs/public/16_09/healey_3bs_02_0916.pdf
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Different 𝑁𝑝 values in 802.3bs – Recap (2/2)

• RITT calibration for SNR_TX
– Derivate the value of SNR_TX to 

achieve calculated COM value as close 
as possible to threshold ( 3 dB )

– Broadband noise was added to make 
measured SNDR of TX (maybe PG or 
equipment-quality TX) aligned with 
calculated SNR_TX

– Why Np = 13, instead of 200?
• Avoid “over-stress” of RX by test system with “bad 

reflection” after 13 UI
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Clauses 802.3bs 
(C2C)

802.3cd 
(KR)

802.3cd
(CA)

Np (TX 

SNDR)

200 200 200

Np (RITT) 13 13 13
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Comments against 802.3ck D2.0 – Np parameters
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• D2.0 comment #228

– Np = 15  29 for RITT

– Not for 𝑁𝑝 in TX output SNDR spec

• D2.0 comment #197

– Align 𝑁𝑝 in RITT with Np in TX SNDR –

this means 𝑁𝑝 in RITT = 15  200
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The 𝑁𝑝 Changes in 802.3ck D2.1

• 𝑁𝑝 = 15  29 in 162.9.4.3.2 for 

CA RITT test

– This is the intent of D2.0 
comment #228

– No problems on this!

• 𝑁𝑝 = 200  29 in ‘162.9.3.1.1 Linear 

fit to the measured waveform’ for TX 
SNDR test

– This is NOT the original intent of D2.0 
comment #228

– Not sure whether it’s the intent of 
D2.0 comment #197

– This change applies to all of 
CA/KR/C2C, due to all of them refer 
to Clause 162
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Summary of 𝑁𝑝 in 50G & 100G Signaling Rates
Clauses 802.3bs 

(C2C)
802.3cd 
(KR)

802.3cd
(CA)

802.3ck
(C2C)

802.3ck 
(KR)

802.3ck 
(CA)

Draft D2.0 D2.1 D2.0 D2.1 D2.0 D2.1

Np (TX 

SNDR)

200 *1 200 *2 200 200 29 *5 200 29 *5 200 29 *4

Np (RITT) 13 13 13 11 11 29 29 15 29 *3
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Note: *1. SNR_ISI >= 34.8 dB required for C2C in 802.3bs. However, this value is significantly influenced by the measurement setup.
*2. The differential output return loss (min) and SNR_ISI (min) requirements are replaced by the transmitter effective return loss (ERL) spec.
*3. Np value for SNR_TX calibration in RITT had been proposed to change from 15 to 29 based on D2.0 comment #228 & wu_3ck_01a_0521.pdf.
*4. Based on D2.0 comment #197 & #228, Np = 200 had been changed to 29 for TX SNDR, Vf, & pulse peak ratio calculations, which was NOT the 

intent of D2.0 comments #197 & #228. D2.1 #29 was proposed to fix this!
*5. TX SNDR of Clause 120F & 163 follows 162.9.3.3.

1. Proposed in 
healey_3bs_02_0916.pdf

2. Adopt appropriate value (200) 
to avoid “under-fitting” (test 
fixture reflection) or “over-
fitting”

1. Proposed in 
wu_3ck_01a_052
1.pdf & D2.0 
comment #228

1. Proposed to align 
“Np for RITT” same 
as “Np for TX SNDR” 
in D2.0 comment 
#197, i.e. 15  200

1. Neither D2.0 comment #228 
nor #197 proposed to 
change Np for TX SNDR spec 
from 200 to 29

2. This changes applied to all of 
C2C, KR, &CA!

https://www.ieee802.org/3/ck/public/21_05/wu_3ck_01a_0521.pdf
https://www.ieee802.org/3/bs/public/16_09/healey_3bs_02_0916.pdf
https://www.ieee802.org/3/ck/public/21_05/wu_3ck_01a_0521.pdf
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Comments against 802.3ck D2.1 – Np parameters
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• Adee proposed to change Np in D2.1 
comment <#29>

• Suggested Remedy in <#29>

– “Np=200” for steady-state voltage & 
linear fit pulse peak

– “Np=29” for TX SNDR

• My ‘alternative’ remedy

– Change “Np=29” back to “Np=200”

– This applies to all of steady-state 
voltage, linear fit pulse peak, & TX 
SNDR
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Summary and Proposal

• 𝑁𝑝 values for TX SNDR measurement & RITT calibration for SNR_TX in 

COM calculation shall be different

– They are different due to some different purposes

• Reasons to adopt 𝑁𝑝 = 200 & 𝑁𝑝 = 29 for TX SNDR & RITT calibration had 

been disclosed

• Proposal

– Change 𝑁𝑝 form 29 back to 200 for TX SNDR measurement in ‘162.9.3.1.1 

Linear fit to the measured waveform’

– This will apply to all of CA/KR/C2C clauses

– This serves as ‘alternative’ remedy to comment <#29> proposed by Adee Ran
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Thank You
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Comment to decide Np = 200 for TX SNDR in 802.3bs

• For TX spec

– 802.3bs D2.0 comment <#24> : TX SNDR in 
TX output spec uses Np = 200 in 802.3bs 
D2.1

• Issues of small Np value raised by Adam 
Healey in healey_3bs_02_0916.pdf

– If Np is too small, ‘test fixture reflection” 
was counted in TX SNDR  not the intent 
of TX SNDR

– If Np is too large, SNDR starts to fit the 
non-linear distortion when Np gets too 
large

– Proposed Np = 200 in 802.3bs
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https://www.ieee802.org/3/bs/public/16_09/healey_3bs_02_0916.pdf
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Comment to decide Np = 200 for TX SNDR in 802.3bs

• For TX spec

– 802.3bs D2.0 comment <#24> : 
TX SNDR in TX output spec uses 
Np = 200 in 802.3bs D2.1

• Issues of small Np value raised by 
Adam Healey in 
healey_3bs_02_0916.pdf

– If Np is too small, ‘test fixture 
reflection” was counted in TX 
SNDR (under-fitting)  not the 
intent of TX SNDR

– If Np is too large, SNDR starts to 
fit the non-linear distortion when 
Np gets too large (over-fitting)

– Proposed Np = 200 in 802.3bs
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Courtesy of Adam Healey

https://www.ieee802.org/3/bs/public/16_09/healey_3bs_02_0916.pdf


P802.3ck

Comment to decide 𝑁𝑝 = 13 in 802.3bs

• Concerns raised in 802.3bs D3.0 #i-64

– 𝑁𝑝 = 200 allows the test system to 

have bad reflections after 13 UI that 
won’t appear in the measurement of 
TxSNDR. This will overstress the RX.

– 𝑁𝑝 for RITT calibration

• 𝑁𝑝 = 200  13

• Alternative idea proposed in this 
comment

– Add an extra very tight spec of 
SNR_ISI of 45 dB for the test 
transmitter (with 𝑁𝑝 = 200)
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