
1IEEE P802.3dt Task ForceNovember 2026

802.3dt D1.0 Editorial
Comment Resolution

Eugene Opsasnick (Broadcom), 802.3dt Chief Editor



2IEEE P802.3dt Task ForceNovember 2026

Introduction

● This slide package was assembled by the 802.3dt editorial team to provide 
background and detailed resolutions to aid in comment resolution.
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Ordered sets and O code

Comment #52 and others
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Comment #52 - Ordered Sets in 802.3-2022 and 802.3dt

● Ordered sets in the current Clause 81 & 82
○ 802.3 Clauses 81 & 82 only define “sequence ordered sets” (with O code of 0x0)
○ 802.3 reserves some O code values for use by other SDOs in a footnote of Table 82-1, but 

does say anything else about them. Their format and use is defined by the other SDO.
■ 0xF for Fiber Channel
■ 0x5 for OIF
■ 0xC for ITU-T

○ These “other” ordered sets (not “sequence ordered sets”), up to now, must use 
non-standard methods to transmit and receive them (with non-zero O code).

● A main goal of 802.3dt is to formally define methods within 802.3 to 
transmit and receive “other” ordered sets in a general way.

○ 802.3dt gives all “other” ordered sets a name: “control ordered sets”, and creates a method 
to transmit and receive them.

○ Other SDOs can continue to define their own format and use (with their assigned O code)
○ Other SDOs may use the new 802.3dt methods to transmit and receive control ordered sets 

using their own O code or can continue to use their previous non-standard methods.
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Comment #52 - Ordered Sets - 66-bit block definition

● Changing D4-D7 in block type 0x4B from 0x000_0000 to general (D)ata 
is backward compatible with all uses of 0x4B since zeros are still valid.
○ Sequence ordered sets defined in Clause 81 set D4-D7 to all zeros on xMII

○ There is no definition for the “other” ordered sets (non-zero O code) in 802.3
■ It is left to the other organizations.
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Comment #52 - Ordered Sets - CL 82 PCS: Control code values

xMII control codes (8-bits) are shown in 
Table 82-1 (as defined in Tables 81-3 
and 81-4) with the mapping to the 7-bit 
values used in the 66-bit blocks (last 
column) or if it is otherwise encoded (by 
the block type filed)

The footnote reserves other O codes:
Fibre Channel: 0xF (for signal)
OIF: 0x5 (for FlexE)
ITU-T: 0xC (for MTN)

This is the only reference to these 
“other” O code values in the current 
PCS for 50+ GbE.
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Comment #52 - Ordered Sets - CL 82 PCS: 66-bit block mapping

● The “generic data” in D4-D7 works with current definition of sequence ordered sets (for fault signaling).
● Other SDOs continue to define the details of the format and use of their control ordered sets using 0x4B block 

type with their assigned O code value. The other SDOs can continue to set D4-D7 as all zeros OR can now 
“legally” use those 3.5 bytes for data.

Old: New:
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Comment #52 - Ordered Sets in Clause 46 RS and Clause 49 PCS (10GBASE-R)

In Clause 46&49, ordered sets are 4-byte values on XGMII (Sequence = 0x9C), and only pass 3 bytes of data into the 
66-bit blocks. The O code is not transmitted on the xMII. O code of 0xF is used for “signal ordered sets” and is reserved 
for Fibre Channel (/Fsig/). The XGMII control code (0x5C) distinguishes it from the sequence ordered sets (0x9C) and 
allows the PCS to translate the XGMII values to the corresponding O code values.

802.3dt uses the 8-byte ordered set format which allows for the O code to be included on the xMII.  802.3tj uses the 
character 0x5C on the xMII for “control ordered sets” even though 0x9C could have been used since the O code value 
would distinguish them. 0x5C make it easier in the draft to talk about these “other” ordered sets. The xMII is an “internal 
interface and is not exposed for 50+ GbE.
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Comment #52 - Ordered Sets - CL 49 PCS: 66-bit block mapping
In Clause 49 (XGMII) packets and control 
blocks are 4-byte aligned. Note: Ordered sets 
use only 3.5 bytes (0 code + 3 bytes data).

Two ordered sets can be stuffed into a single 
66-bit block (0x55).

A single ordered set (in block type 0x4B) 
contains control characters (i.e. Idles) in 
C4-C7 (28 bits), since ordered sets are defined 
as 4-bytes on the XGMII.

XGMII control code of 0x9C can get mapped 
to several block types, but always uses O code 
0x0. The block type may be 0x2D, 0x66, 0x55, 
or 0x4B.
Fibre Channel uses control code 0x5C (not 
0x9C) on the MII so that a PCS used for FC 
can map 0x5C to the same block type and set 
the O code value to 0xF. 
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Comment #52 - Ordered Sets - CL 49 PCS: Ordered Set description

From Clause 49 (PCS for 10GBASE-R):
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EMS ability/enable

Comment #7
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Comment #7 - New functionality in old PCS/FEC clauses

● 802.3dt adds new functionality to old PCS and FEC clauses
○ The new functionality must be optional to implement (old implementations won’t have it.)
○ But to support EMS, the new functionality is required.

● New functions:
○ Use the new definition of 66-bit block type 0x4B to support control order sets.

■ Needed for control ordered sets be able to use 6.5 bytes of data (not just 3 bytes of data 
and 3.5 bytes of all zero).

○ Stateless 64B/66B coding in Clause 82 (same function that is optional in Clause 119)
■ Can be used as an alternative to the state-diagram TX/RX coding that is fully 

interoperable with the state-diagram version.
○ “FEC full error marking” in RS-FEC decoder for 50G & 100G RS-FEC clauses

■ Needed for data integrity of metadata in preamble/SFD and control ordered sets
■ This is already how the RS-FEC decoder operates for 200GE+

○ Ability to disable the BER monitor in 50G & 100G PCS
■ Required when optional “FEC full error marking is enable” is used in the RS-FEC
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Comment #7 - Enabling new functionality in old PCS/FEC clauses

● Current approach in D1.0 to describe new functions and enable them separately
○ For each new function:

■ Add a new “ability” MDIO status variable which is set if the new function is supported
● User can query these ability bits to see if a device has all functions needed.

■ Add a new “enable” MDIO control variable to use the new functionality when set by user.
● Comment #7 (and other related comments) suggests an alternate approach

○ Define a set of 4 EMS ability/enable variables for an entire PHY
■ Separate ability/enable variables for link_metadata and packet_metadata

● ems_llink_ability, ems_link_enable
● ems_packet_ability, ems_packet_enable

○ The EMS ability status variables are set only if all new functions are available
○ All new functions are enabled together by the common ems_link_enable and/or 

ems_packet_enable control variables.

There are pros and cons to each approach.  Editorial team suggests tabling this discussion, and possibly schedule 
an ad-hoc meeting to discuss this topic further.  Do not make this change in D1.1 and revisit it in D2.0. 
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Comment #7 - EMS requirements for RS-FEC

● Current approach in D1.0 describes all PCS and FEC requirements in the xBASE-R PCS Clauses
○ Each xBASE-R PHY family has a few unique requirements
○ For 50GE and 100GE, the RS-FEC is in a separate Clause from the PCS

● Comment #7 points out that the EMS RS-FEC requirements:
○ For 50GE and 100GE should be in the RS-FEC Clauses.
○ For 200G/400G, (CL 119),  800GE (CL 172), and 1.6TE (CL 175), the RS-FEC is part of the 

PCS clause (no real issues).
● Further, as part of ran_3dt_01_2611.pdf:

○ A summary of EMS requirements for each xBASE-R PHY family should be added to Clause 
195 (see slide 14 of ran_01).

Editorial suggestions:
1. Move the RS-FEC requirements for EMS from the PCS Clause to the RS-FEC Clauses for 50GE and 100GE.
2. Add a new subclause in Clause 195 with a list of requirements for each xBASE-R PHY family that supports 

EMS. The 50G/100G lists should have pointers to both the PCS and FEC requirements as well as some 
“high-level” requirements. The 200/400/800G/1.6T PHY families only require pointers to the PCS 
requirements.
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Comment #7 - Suggested changes for 100GbE

● Keep the PCS requirements in 
82.5a.

● Move RS-FEC requirement to 
Clause 91 and Clause 161 (new 
subclauses).

● Move “high-level” requirements 
to Clause 195 (new subclause).

● Make similar changes for 50GE 
in Clause 133 (PCS), Clause 134 
(RS-FEC) and Clause 195.
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Comment #7 - Suggested changes for 200/400GbE

● No changes to 119.5a
These are all requirements within 
this PCS Clause.

● Add a reference to these 
requirements in Clause 195 for 
the 200GBASE-R and 
400GBASE-R PHY families.

● Make similar references to 
172.5a for 800GBASE-R and to  
175.6a for 1.6TBASE-R.


