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Introduction

● This slide package was assembled by the 802.3dj editorial team to provide 
background and detailed resolutions to aid in comment resolution.

● Specifically, these slides are for the various common (not one specific track) 
comments.



3IEEE P802.3df Task ForceJune 2023

Precoding
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Precoding
Comments  21, 547, 582, 146, 145, 147, 148, 540, 541

In addition to C2M links, all PAM4 optical PMDs require precoding as well. See 
next slide. Note that it is implicit that this PMA would not ever be connected to a 
PMD or AUI with lane signaling rates lower than 200 Gb/s, so no further 
clarification is required. [except 1.6TAUI-16]

Editor’s recommendation:

Change the first sentence in 176.9.1.2 to the following:
“The precoding specifications in this subclause apply to the input and output lanes of a 
PMA that are connected to the service interface of an xBASE-KRn, xBASE-CRn, 
xBASE-DRn, or xBASE-FRn-500 PMD, or are part of an xAUI-n C2C or C2M link.”
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Precoding
Comments  21, 547, 582, 146, 145, 147, 148, 540, 541

https://www.ieee802.org/3/dj/public/24_05/motions_3dj_2405.pdf

https://www.ieee802.org/3/dj/public/24_05/ghiasi_3dj_04a_2405.pdf

Per motion #2 at the May Interim meeting, transmitter precoding was adopted along with 
OLT for all of the PMDs in Clause 180 through Clause 183.
For PMDs defined in Clause 180 and 181, the transmit precoding function is specified in 
Clause 176 (200G/400G/800G/1.6TBASE-R SM-PMA).
For PMDs defined in Clause 182 and 183, the transmit precoding function is specified in 
Clause 177 (200G/400G/800G/1.6TBASE-R Inner FEC)
 

https://www.ieee802.org/3/dj/public/24_05/motions_3dj_2405.pdf
https://www.ieee802.org/3/dj/public/24_05/ghiasi_3dj_04a_2405.pdf
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Precoding
Comments  21, 547, 582, 146, 145, 147, 148, 540, 541
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Current specifications of precoding and gray mapping

Note that precoding and inverse precoding are not explicitly labelled. Rather they are defined 
as processes for input lanes and output lanes, respectively. Similar for Gray mapping and 
inverse Gray mapping.

When referencing these subclauses, we need to be careful with the language we choose.
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Precoding
Comments  21, 547, 582, 146, 145, 147, 148, 540, 541

Editor’s recommendation for 177.4.7

Replace 177.4.7 including the editor’s note in 177.4.7.2 with the following:

177.4.7 PAM4 encoding
The PAM4 encoding function includes Gray mapping as specified in 177.4.7.1 and precoding as specified in 177.4.7.2.

177.4.7.1 Gray mapping
The Gray mapping for PAM4 encoded lanes is implemented as specified for output lanes in 120.5.7.1.

177.4.7.2 Precoding
The Inner FEC shall provide 1/(1+D) mod 4 precoding capability on each transmit lane.
Precoding is implemented as specified for output lanes in 135.5.7.2.
Tx precoding is enabled and disabled using variables precoder_tx_out_enable_i (where i is in the range 0 to 7).
If training is enabled by the management variable mr_training_enable (see 176A.11), then precoder_tx_out_enable_i shall be set as determined by the 
inter-sublayer link training function in the LINK_READY state on lane i (see Figure 176A-6). The method by which the inter-sublayer link training function 
affects this variable is implementation dependent.
If training is disabled by the management variable mr_training_enable precoder_tx_out_enable_i is set as required by the implementation (see 177.5.1).
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Precoding
Comments  21, 547, 582, 146, 145, 147, 148, 540, 541

Editor’s recommendation for 177.5…

Create new subclause prior to current 177.5.1 as follows:

177.5.1 PAM4 decoding
The PAM4 decoding function include inverse 1/(1+D) mod 4 precoding as specified in 177.5.1.1 and inverse gray mapping as specified in 177.5.1.2. Although the 
PAM4 decoding function is depicted as a discrete, serial function in Figure 177-2, it may be implemented anywhere in the receive function providing the net 
behaviour is the same.

177.5.1.1 Inverse precoding
The Inner FEC may optionally provide inverse 1/(1+D) mod 4 precoding capability on each receive lane.
If inverse precoding is implemented, it is enabled or disabled as determined by the implementation.
If inverse precoding is enabled, the Inner FEC receive function processes the detected data equivalent to the process specified for input lanes in 135.5.7.2.
If inter-sublayer link training function is enabled by the management variable mr_training_enable (see 176A.11), the precoding state on the link partner 
transmitter is requested using the inter-sublayer link training function.
If inter-sublayer link training function is disabled by the management variable mr_training_enable, the precoding state on the link partner transmitter is set by 
management.

177.5.1.2 Inverse Gray mapping
The inverse Gray mapping for PAM4 encoded lanes is identical to the process specified for input lanes in 120.5.7.1.
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Precoding
Comments  21, 547, 582, 146, 145, 147, 148

These comments are resolved using the response provided on the previous page.
 


