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▪ Background and motivation

▪ Recap of ERL and DFE floating tap

▪ Apply DFE floating tap to ERL

▪ Proposal and next step



Background and Motivation
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▪ ERL (Effective Return Loss) - proposed & developed in IEEE 
802.3cd
• consider DFE capability

▪ DFE floating tap - adopted as reference RX of KR & CR in 
IEEE 802.3ck D1p0

▪ ‘ERL is very sensitive across Nbx boundary’ - issue raised in 
wu_3ck_02a_1119

▪ ERL capable of DFE floating tap had been proposed in 
wu_3ck_adhoc_01_010820
• Try to response comments or concerns raised in Jan. 8th ad-hoc 

meeting in this contribution

http://www.ieee802.org/3/ck/public/19_11/wu_3ck_02a_1119.pdf
http://www.ieee802.org/3/ck/public/adhoc/jan08_20/wu_3ck_adhoc_01_010820.pdf


Our Solution? 
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Modify ERL to 
include DFE 
‘floating tap’



Recap ERL in 802.3cd –𝐺𝑟𝑟 𝑡
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Source: IEEE 802.3cd-2018, 93A.5.2



Recap ERL in 802.3cd –𝐺𝑙𝑜𝑠𝑠 𝑡
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Source: IEEE 802.3cd-2018, 93A.5.2



𝑁𝑏𝑥 Trade off
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 𝐺𝑟𝑟 𝑡 applies to the range of 
fixed 𝑁𝑏𝑥 -tap DFE

 Small 𝑁𝑏𝑥=𝑁𝑏: too 
pessimistic

 Large 𝑁𝑏𝑥=𝑁𝑓: too optimistic

 𝑵𝒃𝒙=24, proposed by Rich for 
device (mellitz_3ck_01_1119): only 
covers PKG trace length <= 30 
mm

 Q: 24-tap may be beyond DFE 
floating-tap capability, which 
is total (12+3*3=21) taps

KR ERL analysis of wu_3ck_02a_1119
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Issue: ERL is very sensitive across 𝑵𝒃𝒙 boundary

http://www.ieee802.org/3/ck/public/19_11/mellitz_3ck_01_1119.pdf
http://www.ieee802.org/3/ck/public/19_11/wu_3ck_02a_1119.pdf


Recap –DFE Floating Tap
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Source: IEEE 802.3ck D1p0

…

12 UI 25 – 40 UI?



ERL Cable of 
Floating Tap –

Procedure
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ERL Cable of Floating Tap – Procedure
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▪ Set 𝑵𝒃𝒙=𝑵𝒇 for 𝐺𝑟𝑟 𝑡 & 𝐺𝑙𝑜𝑠𝑠 𝑡

▪ Decide the locations of DFE floating tap
• 𝑵𝒃=12, 𝑵𝒃𝒈=1, 𝑵𝒃𝒇=3 (updated)

• Follow similar procedure in 93A.1.6 & 93A.1.6.1 in 802.3ck D1p0
• Apply 𝑷𝑻𝑫𝑹 𝒕 , instead of 𝑏 𝑛

▪ Modify 𝐺𝑟𝑟 𝑡 by considering floating tap
• Set 𝐺𝑟𝑟

0 𝑡 = 𝐺𝑟𝑟 𝑡
• Set 𝐺𝑟𝑟 𝑡 as below (93A-61a)

▪ 𝐺𝑟𝑟 𝑡 =

0 𝑡 < 𝑇𝑓𝑥

1 𝑇𝑓𝑥 ≤ 𝑡 < 𝑇𝑓𝑥 +
𝑁𝑓+1

𝑓𝑏

1 𝑡 ≥ 𝑇𝑓𝑥 +
𝑁𝑓+1

𝑓𝑏

• For locations covered by DFE, including fixed and floating taps, set 
𝐺𝑟𝑟 𝑡 = 𝐺𝑟𝑟

0 𝑡

1



ERL Cable of Floating Tap –Demo
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DFE floating tap range

Source: mellitz_3cd_01_0118

http://www.ieee802.org/3/cd/public/Jan18/mellitz_3cd_01_0118.pdf


Apply only 1 floating tap bank for ERL
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▪ Valuable comments from Mike Dudek, Rich & 
Adee
• 3 floating tap banks would be used for all double 

reflection from device, device to channel interaction, 
& channel itself

• Apply all 3 banks for ERL raised concerns and may be 
too optimistic

• Q: if we stick to fixed DFE, 𝑵𝒃𝒙 shall be 21 (12+3*3=21), 
instead of 24! It’s beyond DFE’s capability

▪ Instead of all 3 banks, we proposed 1 bank only 
for ERL
• 𝑵𝒃=12, 𝑵𝒃𝒈=31, 𝑵𝒃𝒇=3



Proposal
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▪ Adopt the procedures in slide 11 for DFE 
floating tap ERL calculations

• KR & CR

▪ Next steps…

• Modify COM code

• Correlation analysis




