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Agenda

• A quick review many of the presentations that have preceded this and relate to the FEC choice for 200G/lane

• A proposal to choose RS(544,514,10) as the FEC for 200G/lane AUIs (C2M and C2C)
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Review Previous Work - gustlin_3df_01a_220517

• These are from the 802.3df adopted logic architecture slides
• RS544 can operate as the FEC1/2/4

gustlin_3df_01a_220517.pdf
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Review Previous Work - welch_3df_logic_220425

• Concept of two modes, end to end or segmented dependent on AUI loss
• The optical segment might be a concatenated FEC itself
• Each end determines its own operational mode (terminated or pass-through)

welch_3df_logic_220425.pdf
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Review Previous Work - gustlin_3df_logic_220411

• Presentation proposed to adopt RS544 FEC on the large ASIC as soon as reasonable…
• For the AUIs
• Now might be the right time?

• Still some stuff to figure out: bit muxing vs. symbol muxing, 1.6Tb architecture etc.  

gustlin_3df_logic_220411.pdf
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Review Previous Work - wang_3df_01_220215

• This Presentation shows RS544 as the outer FEC code in a concatenated overall FEC 
scheme

wang_3df_01_220215.pdf
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Review Previous Work - lusted_3df_01_220927

• This Presentation proposed two AUI specifications based on loss targets
• Dominant choice of the straw poll favors having both medium and higher loss options 

motions_3df_221004.pdflusted_3df_01_220927.pdf
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Review Previous Work - ran_3df_elec_01b_220921

• This Presentation shows with certain COM choices most channels can be supported with a 
DER ~ 1e-4

• Other shorter channels may operate at 1e-5

ran_3df_elec_01b_220921.pdf
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Review Previous Work - li_3df_01a_2

• This Presentation shows with certain COM choices a DER ~ 1e-5

li_3df_01a_2207.pdf
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Review Previous Work - rabinovich_3df_elec_01b_220921

• This Presentation shows with certain C2M channel choices with a DER ~ 1e-5/5e-5

rabinovich_3df_elec_01b_220921.pdf
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Review Previous Work -mellitz_3df_01_2207

• This Presentation shows with certain C2C channel choices with a DER ~ 1e-5

mellitz_3df_01_2207.pdf
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Review Previous Work - welch_3df_01a_221011

• This Presentation shows FEC options for the DR/FR PMDs at 200G/lane
• RS544 might be viable for these optical links

• An added BCH code might not give you too much NCG, depending on various component BWs etc. 

welch_3df_01a_221011.pdf
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Review Previous Work - simms_3df_01_221005

• This Presentation shows an RS544 FEC options working for end-to-end FEC at 200G/lane
• Assumes AUI at 1e-5 or better

simms_3df_01_221005.pdf
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Proposal 

• Adopt RS544 now as the FEC for the 200G/lane AUI
• Reasons to do this now:

• Having a common RS(544,514,10) FEC strategy across 100G/Lane for all interfaces (AUIs and PMDs) 
and for the AUIs for 200G/Lane is a big benefit

• Gives guidance to the industry for developing large ASICs
• The FEC structures are quite important for power and area in these devices

• RS544 FEC looks to be able to support the 200G/lane AUIs on one side of a link
• When dedicating the gain just for the AUI

• Fully evaluating the raw BER targets for optical and electrical links is a long pole, but giving a good 
target to the task force to coalesce around is valuable

• We don’t want a higher overhead FEC on the AUI anyhow, impact on NCG due to speed increases 
reaches diminishing returns
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What More Needs to be Defined?

• Need to decide on the format of the RS544 on the AUI at 200G/lane
• Bit muxing? 

• Up to N:1, where N depends on the rate and number of lanes
• Might require precoding to reduce the burst error impacts
• Simplest option

• Symbol muxing?
• Maintains burst error tolerance better
• Slightly more complicated

• Some other option?
• Still being studied, leave for a future decision
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What More Needs to be Defined? Cont..

• What is the FEC structure on the PMD
• Possibly also RS544, and possibly with a BCH inner FEC

• At least for the shorter PMDs (500m/2km)
• Typically, with symbol muxing and or a level of permutation to spread out errors

• This can be decided in the future, does not constrain the AUI FEC choice
• If it is RS544 (with or without a BCH), then you can support the multiple modes as shown in a couple 

of slides
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What this Presentation Proposes

• We are only proposing that we decide to use 
RS(544,514,10) as the FEC for 200G/lane AUIs

• Distribution is still TBD
• # of codewords is not part of this proposal, but:

• Assume we would reuse 2CWs for 200/400GE
• And 4CWs for 800GE
• TBD for 1.6TbE

PCS Sublayer (Tx stack)

66b encode, 257b transcode, 
scrambling, AM insertion, 
distribution to FEC coding

FEC Encoder RS(544,514,10)
N codewords (2 or 4)

FEC Codeword Distribution
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Enabling Multiple Modes

• We will likely have multiple AUI reach/losses
• We should support multiple FEC modes as shown below (if there is synergy with the PMD FEC)
• The RS544 FEC is either terminated or not depending on the correction needed for a given AUI  

FE
C-

RS
54

4

PM
A

PM
A

FE
C-

BC
H

PM
D

PM
D

PM
A

PM
A

Segmented FEC (3 segments), concatenated code on the PMD

Partially segmented (2 segments), concatenated code on the PMD)

End to end FEC with a concatenation in the PMD 

AUI AUI

FE
C-

RS
54

4

FE
C-

BC
H

FE
C-

RS
54

4

FE
C-

RS
44

FE
C-

RS
44

* Diagrams are conceptual and not compliant with adopted architecture
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** A BCH FEC might or might not be required for the PMD span
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Summary

• It is clear from the bulk of the presentations that we should be retaining RS544 as the FEC for 
200G/lane AUIs

• Other details can be figured out soon
• Making this decision now will focus the task force 
• This choice does not stop us from adopting a FEC scheme that might be different for copper 

cables (if needed)
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Possible Straw Poll

• I would support adopting RS(544,514,10) as the FEC code for the 200G/lane AUIs (C2M and 
C2C)
• Y
• N
• Need more information 



Thanks!
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