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CC: PCSL interleaving, FEC performance
Comment 6

There is a related presentation:
https://www.ieee802.org/3/df/public/22_12/ran_3df_01_2212.pdf

https://www.ieee802.org/3/df/public/22_12/ran_3df_01_2212.pdf


4IEEE P802.3df Task Force, December 2022December 6, 2022

CC: PCSL interleaving, known lanes
Comment 167
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CC: PCSL interleaving, clock content (part 1)
Comments 166, 169, 126, 127
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CC: PCSL interleaving, clock content (part 2)
Comments 166, 169, 126, 127
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CC: PCSL interleaving, clock content (part 3)
Comments 166, 169, 126, 127
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CC: PCSL interleaving, clock content (part 4)
Comments 166, 169, 126, 127
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CC: PCSL interleaving, clock content (part 5)
Comments 166, 169, 126, 127

Slides 10 and 17 from adopted baseline:
https://www.ieee802.org/3/df/public/22_10/22_1004/shrikhande_3df_01a_221004.pdf

https://www.ieee802.org/3/df/public/22_10/22_1004/shrikhande_3df_01a_221004.pdf
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CC: Precoding (part 1)
Comment #175 - explained

In 802.3ck, precoding capability was specified for 
100GAUI-1, 200GAUI-2, and 400GAUI-4 (as shown by 
the last paragraph of 120F.1, below). 135.5.7.2 was 
updated to include 100GAUI-1, but 120.5.7.2 was not 
updated to specify this option for 200GAUI-2 and 
400GAUI-4.

120F.1 Overview
…
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CC: Precoding (part 2)
Comment #171 - explained

The comment addresses the fact that test patterns are defined 
without mention of precoding.

Patterns for transmitter testing should be defined without 
precoding.

However, a receiver may require precoding for meeting its 
requirements, and therefore precoding should be allowed for 
the PRBS31Q pattern.

This should be updated in both clause 120 and clause 135, 
but Clause 135 is out of scope for 802.3df since it deals only 
with 100GbE and 50GbE.
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CC: Precoding (part 3)

Precoder control bits for RX 
input and TX output need to 
be expanded from 4 to 8 
lanes.

Precoder control bits for TX 
input and RX output need to 
be expanded from 2 to 8 
lanes.
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CC: Precoding (part 4)

Precoder control bits are 
missing for TX inputs and 
RX outputs.
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CC: Precoding (part 5)
Comments #175 and #171 - Proposed change for 173.4.7.2

Replace 173.4.7.2 with the following (based on 135.5.7.2 and 120.5.7.2)…
173.4.7.2 Precoding for PAM4 encoded lanes
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 
800GBASE-CR8 or 800GBASE-KR8 PMD, or are part of an 800GAUI-8 C2C link.

The PMA shall provide 1/(1+D) mod 4 precoding capability on each transmit lane and may optionally provide 1/(1+D) mod 4 decoding 
capability on each receive lane. Precoding is implemented as specified in 135.5.7.2.

The precoder is enabled independently on the Tx output , Rx input, Tx input, and Rx output on each lane. Precoding is enabled and disabled 
using variables precoder_tx_out_enable_i, precoder_rx_in_enable_i, precoder_rx_out_enable_i, and precoder_tx_in_enable_i (where i is in 
the range 0 to 7). If a Clause 45 MDIO is implemented, these variables are accessible through registers as shown in Table 173-2.

If the PMA is connected to the service interface of an 800GBASE-CR8 or 800GBASE-KR8 PMD and training is enabled by the management 
variable mr_training_enable (see 136.7), then precoder_tx_out_enable_i and precoder_rx_in_enable_i shall be set as determined by the PMD 
control function in the LINK_READY state on lane i (see 136.8.11.7.5 and Figure 136–7). The method by which the PMD control function 
affects these variables is implementation dependent.

If the PMA is connected to the service interface of an 800GBASE-CR8 or 800GBASE-KR8 PMD and training is disabled by the management 
variable mr_training_enable, or if the PMA is part of an 800GAUI-8 link, then precoder_tx_out_enable_i, precoder_rx_in_enable_i, 
precoder_tx_in_enable_i, and precoder_rx_out_enable_i are set as required by the implementation. The method described in 135F.3.2.1 may 
be used for 800GAUI-8 C2C.
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CC: Precoding (part 6)
Comments #175 and #171 - Proposed change for 173.4.7.2

In 173.5, Table 173-2 add the following control variables.
precoder_rx_out_enable_0:7, precoder_tx_in_enable_0:7

In Clause 45, add control bits for the following:
precoder_tx_out_enable_4:7, precoder_rx_in_enable_4:7, precoder_rx_out_enable_2:7, precoder_tx_in_enable_2:7
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CC: Precoding (part 6)
Comments #175 and #171 –
Precoding for test patterns
The following changes address ambiguity in the test pattern definitions regarding 
precoding.

Add the the following text to 120.5.11.2:
All test patterns specified in this subclause are defined without precoding.

Add the following text to 120.5.11.2.2:
Precoding may be applied to the PRBS31Q pattern by enabling precoding in the PMA 
output or input as required.
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Test Patterns (part 1)
Comments 27, 186

From P802.3df D1.0

From IEEE Std 802.3-2022

From P802.3df D1.0

For scrambled idle, an idle block is continuous inserted here.

The scrambled idle is distributed over all 32 PCS lanes.

This is not accurately/clearly described in 119.2.4.9 for 800GbE.

X
This response needs to be updated.

X
This response needs to be updated.
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Test Patterns (part 1)
Comments 129, 143

Replace the text in 172.2.4.9 as follows, making it more relevant to 800GbE…

172.2.4.9 Test-pattern generator

The PCS shall have the ability to generate a scrambled idle test pattern which is suitable for receiver tests and for certain transmitter 
tests. When a scrambled idle pattern is enabled, the test pattern is generated by the PCS. The scrambled idle test pattern is the output of 
the PCS when the input to the PCS at the 800GMII is a control block with all idle characters.

If a Clause 45 MDIO is implemented, then control of the test-pattern generation is from the BASE-R PCS test-pattern control register 
(bit 3.42.3).
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Test Patterns  (part 2)
Comments 129, 143

From IEEE Std 802.3-2022

From P802.3db Draft 3.2
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Clause 169 (Matt)
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Clause 169: Figure Lanes
Comment 149

The interfaces as 
shown in Clause 
116 were overly 
cluttered and 
difficult to read.

In new clauses 169, 
173, etc., a parameter 
vector is used to 
convey a multitude of 
lanes, greatly reducing 
the clutter.
Number of lanes is 
evident both due to the 
vector format and the 
related note in the 
legend.
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Clause 169: AN linked device
Comment 148 From P802.3df D1.0…

From IEEE Std 802.3-2022

From P802.3ck D3.3…
From P802.3df D1.0…

The final remedy should be:
Change “linked device” to “device”.
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Clause 169: PMA description
Comment 147

From IEEE Std 802.3-2022, regarding 200G/400G PMAs

From P802.3df D1.0 regarding 800G PMA

Note that 802.3cw defines a new 400GBASE-ZR PMA with different functionality than 
the 400GBASE-R PMA. Likely for 800 Gb/s 40 km SMF and maybe for 10 km SMF, we’ll 
see a similarly unique PMA defined.
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Annex 120F+120G, Clause 162+163
(Adee)
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Tx Signaling rate range
Comments 50, 140

Table 120G-1 footnote a has corresponding text for C2M Table 163-5 footnote a has corresponding text for KR
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Long annex titles - comment 174

120F.5.2.2 120G.5.2.2

Corresponding changes in Annex 120G-1 for C2M
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C2M Test points - comment 177

Original figure

(one per lane)

(one per lane)

Corresponding changes in Figure 120G-4 for TP1, TP4

For each lane
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Training pattern PRBS seed - comments 137, 138

Content in clause 136 (reference)
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Training pattern PRBS seed - comment 139

For reference: adopted baseline proposal 
https://www.ieee802.org/3/df/public/22_09/lusted_3df_01a_2209.pdf

The corresponding text in 45.2.1.168 (per proposed response to bucket comment 122) is:

The polynomial identifier for each lane should be unique to avoid a risk of impairment of the PMD 
control function. If the same polynomial identifier is used for multiple lanes, different initial seeds 
should be used for each of those lanes.

162.8.11.1 Training pattern polynomials and seeds

The PRBS generator for each lane shall implement four generator polynomials. The polynomial used in each 
lane i is selected by the variable identifier_i.

At the start of the training pattern in each lane i, the state of the PRBS generator shall be set to a value in the 
variable seed_i. A value of all zeros is not valid.

Table 162–10a specifies the default identifier, the corresponding polynomial, and the default seed for each lane, 
as well as the first 13 symbols of the training pattern for each modulation and precoding mode created using the 
default polynomial and seed.

https://www.ieee802.org/3/df/public/22_09/lusted_3df_01a_2209.pdf
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Training pattern PRBS seed - comment 122 (bucket; for reference only)

45.2.1.168 PMD training pattern lanes 0 through 73 (Register 1.1450 through 1.14573)

The assignment of bits in the PMD training pattern lane 0 register is shown in Table 45–133. The assignment of bits in the PMD 
training pattern lanes 1 through 73 registers are defined similarly to lane 0. Register 1.1450 controls the PMD training pattern for 
PMD lane 0; register 1.1451 controls the PMD training pattern for PMD lane 1; etc.

Register bits 12:11 contain a 2-bit identifier that selects the polynomial used for training in the particular PMD lane according to the 
definition in 92.7.12 and 136.8.11.1.3. The polynomial identifier for each lane should be unique to avoid a risk of impairment of the 
PMD control function. If the same polynomial identifier is used for multiple lanes, different initial seeds should be used for each of 
those lanes; two physically adjacent lanes having the same identifier could impair operation of the PMD control function. The 
default identifiers are (binary): for lane 0, 00; for lane 1, 01; for lane 2, 10; for lane 3, 11; for lane 4, 00; for lane 5, 01; for lane 6, 
10; for lane 7, 11. For 8-lane use cases different initial seeds should be used where the same polynomial is being reused.
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Clause 172 (Kapil)



32IEEE P802.3df Task Force, December 2022December 6, 2022

PCS functions (part 1)
Comment #47
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PCS functions (part 2)
Comment #47 - proposed changes 

The PCS Synchronization process continuously monitors PMA:IS_SIGNAL.indication(SIGNAL_OK). When SIGNAL_OK indicates 
OK, then the PCS synchronization process accepts data units via the PMA:IS_UNITDATA_0:31.indication primitive. It attains 
alignment marker lock based on the common marker (CM) portion that is periodically transmitted on every PCS lane. After 
alignment markers are found on all PCS lanes, the individual PCS lanes are identified using the unique marker portion (UM) and 
then reordered, and deskewed, and the align_status flag is set. Note that a particular transmit PCS lane can be received on any 
receive lane of the service interface due to the skew and multiplexing that occurs in the path.

The PCS Receive process aligns, deskews, reorders the 32 PCS lanes, and sets the align_status flag to indicate whether the PCS 
has obtained alignment. The reordered PCS lanes are separated into two sets of 16 PCS lanes belonging to each flow. The PCS 
Receive process separates the reordered PCS lanes into two sets of 16 PCS lanes belonging to each flow. Within a flow, the data 
from the 16 PCS lanes is de-interleaved, processed by the FEC decoder, and re-interleaved on a 10-bit basis to form a single data 
stream. The alignment markers are removed, the data is descrambled and reverse transcoded back to 66-bit blocks. A 66-bit block 
collection function merges the 66-bit blocks from the two flows in a round-robin fashion into a single stream of blocks that are then 
64B/66B decoded.

In 172.2.1, the last two paragraphs are edited per the comment
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AM Sync (part 1)
Comment #90
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AM Sync (part 2)
Comments related to #90: [91, 159, 108, 180, 9, 60]
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AM Sync (part 3)
AM insertion in the Baseline

Baseline Proposal Diagram Slide 12 
(shrikhande_3df_01a_221004.pdf)

The transmit diagram in the 
baseline (slide 12) shows Alignment 
insertion as a single block across 2 
flows. 

The key information showing how 
the AM insertion is “synchronized” 
across the two flows is present in 
the figure on slide 13, which shows 
the two Alignment marker groups of 
flow 0 and flow 1 are followed by 
66-bit blocks numbered (0,2,4,6) in 
flow 0 and (1,3,5,7) in flow 1. 

Only stating that the AM insertion 
should be “synchronized” or 
showing a single AM insertion block 
is not sufficient.

Baseline Proposal Diagram Slide 13 
(shrikhande_3df_01a_221004.pdf)
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AM Sync (part 4)
AM insertion in D1.0 172.2.4.4 
172.2.4.4 Alignment marker mapping and insertion

The alignment marker mapping and insertion in each flow is identical to the 
400GBASE-R alignment marker and insertion function specified in 119.2.4.4 with 
the following exceptions:

-Alignment marker encoding values for flow 0 are specified in Table 172–1.
-Alignment marker encoding values for flow 1 are specified in Table 172–2 and 
the variable x in 119.2.4.4.2 takes the values of PCS lane number minus 16.
-The first 66-bit block of the 257-bit transcoded block following the alignment 
marker group in flow 1 shall be the 66-bit block that followed the first 66-bit 
block of the 257-bit transcoded block in flow 0 from the original 66-bit block 
stream from the 64B/66B encoder. 

D1.0 uses the highlighted text in 172.2.4.4 to specify the AM 
insertion requirement shown in slide 13 of the baseline, without 
defining a specific implementation. 
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AM Sync (part 5)
Proposed changes in 172.2.4.4 

Include the following diagram in 172.2.4.4, with editorial license.  

Change the 3rd exception bullet in 172.2.4.4 to the following, with 
editorial license. 

“The alignment marker insertion within each flow shall occur at the 
same point relative to the original stream of 66-bit blocks before block 
distribution. This requirement is illustrated in Figure 172-x where the 
alignment marker group is inserted prior to the 257-bit block containing 
the 66-bit block “n” for flow 0 and prior to the 257-bit block containing 
the 66-bit block “n+1” for flow 1. ”
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Clause 172: FEC bin counters (part 1)
Comments 189, 4, 63, 64 Comment #189 indicates that although these counters were 

added in Clause 161 in 3ck, they were not explicitly called out 
in the adopted 3df PCS baseline.

Comment #4 states that it is not clear whether the counters 
should be optional (as in clause 161) or mandatory.  

From P802.3df D1.0

From P802.3ck D3.3
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Clause 172: FEC bin counters (part 2)
Comments 189, 4, 63, 64 

Comments #63 and #64 indicate that if these counters are to 
be included in the draft, they need to be mapped to a set of 
PCS MDIO registers and not a set of RS-FEC MDIO registers 
(as they are in the current draft, and likely a hold over from the 
reference to Clause 161 from P802.3ck) .  
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Clause 172: FEC bin counters (part 3)
Comments 189, 4, 63, 64 

FEC bin counter background

❖ Added in 3ck for Clause 161 (RS-FEC-Int sublayer)
➢ https://www.ieee802.org/3/ck/public/20_03/gustlin_3ck_0

1_0320.pdf
❖ Comprises 15 x 32 bit counters

➢ # of codewords with 1 symbol error
➢ # of code words with 2 symbol errors, etc …. 

❖ These counters are valuable  because:
➢ Indicate margin to FEC cliff
➢ Provide insight into error statistics (random or burst)

❖ Optional in Clause 161 as feature added late in the day
❖ Although not specifically included in Clause 119, many 

implementations include these counters  (for reasons cited 
above)

Source: 

https://www.viavisolutions.com/en-us/literature/test-and-validate-fec
-implementations-white-papers-books-en.pdf
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Clause 172: FEC bin counters (part 4)
Comments 189, 4, 63, 64 

Proposed straw polls

Straw poll #xxx
I support keeping the FEC bin counters 
(FEC_codeword_error_bin_i) and FEC cw 
counter (FEC_cw_counter) currently defined 
in 172.3.6 and 172.3.5 respectively. 

Y:
N:

Straw poll #xxx
I support the FEC bin counters 
(FEC_codeword_error_bin_i) and FEC cw 
counter (FEC_cw_counter) currently defined in 
172.3.6 and 172.3.5 respectively, being:

A: Mandatory
B: Optional 
C: Need more information
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Clause 173 (Gary)



44IEEE P802.3df Task Force, December 2022December 6, 2022

PMA service interface clarifications
(in support of comments 29, 162, 196 and 197) 

Gary Nicholl - Cisco
Matt Brown, Xiang He -  Huawei

Jeff Slavick - Broadcom
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Introduction

❖ Several comments were received related to the PMA service interface
❖ These comments were primarily related to the IS_SIGNAL.indication primitive and the 

fact that:
➢ this signal is not supported over an 800GAUI-8 interface
➢ this signal is not received by a PHY 800GXS

❖ The editorial team also noted that the 800GXS service interfaces are not explicitly 
defined in Clause 171
➢ simple reference to the PCS clause (Clause 172) is not really sufficient, 

especially for the “PHY 800GXS”
➢ need to define the “DTE 800GXS” and “PHY 800GXS” service interfaces in 

Clause 171 (i.e. PHY 800GXS service interface receives IS_SIGNAL.request 
and does not generate IS_SIGNAL.indication)

❖ The editorial team also found that Figure 169-3 needs to up updated related to the 
comments identified above.
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Related Comments
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PHY 800GXS service interface

❖ The editorial team noted that the highlighted 
text  in 173.3 defines an additional service 
interface primitive for the PHY XS. 

❖ This primitive is not mentioned anywhere else 
in the draft and is not included in any of the 
service interface diagrams.

❖ This should be defined in Clause 171, including 
a full description of the DTE 800GXS and PHY 
800GXS service interfaces (rather than just 
being mentioned in 173.3)
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Figure 173-3 (32:8 PMA)

c

Figure in 802.3df D1.0: Replace with the following: 
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Figure 173-4 (8:32 PMA)

c

Figure in 802.3df D1.0: Replace with the following: 
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Figure 173-5 (8:8 PMA)

Figure in 802.3df D1.0: Replace with the following: 
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DTE 800GXS (Clause 171)

❖ The DTE 800GXS functionality and service interface is not 
explicitly defined in Clause 171

❖ The functional diagram for the DTE XS would be identical 
to the PCS as shown in Figure 172-2 (with the exception 
that “PCS” should be labelled “DTE XS”).

❖ The DTE 800GXS service interface is identical to the 
800GBASE-R PCS service interface that is defined in 
Clause 172.
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PHY 800GXS (Clause 171)

❖ The PHY 800GXS functionality and service interface is 
not explicitly defined in Clause 171. 

❖ The functional block diagram for the PHY 800GXS is 
shown on this slide.

❖ The PHY 800GXS is essentially an upside down 
800GBASE-R PCS, and as a result the service interface 
is somewhat different to the  800GBASE-R PCS service 
interface that is defined in Clause 172 (for example the 
service interface receives an IS_SIGNAL.request signal 
and rather than an  IS_SIGNAL.indication signal)

❖ Clause 171 should be updated to show the PHY 800GXS 
functional block diagram and to define the PHY 800GXS 
service interface. 
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Figure 169-3

❖ Update Figure 169-3  as shown.

X
PHY_XS:IS_SIGNAL.request
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Recommendation

❖ Update Figures 173-3/4/5 with the corresponding figures shown on previous slides, 
and update any associated text accordingly.

❖ Update Clause 171 according to previous slides,  add DTE 800GXS and PHY 
800GXS service interface definitions, and update any associated text accordingly.

❖ Update Figure 169-3 based on the figure shown in previous slide and update any 
associated text accordingly.
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Clause 173
CDR (bucket1),  Comment # 165

173.4.1 Per input-lane clock and data recovery (CDR)

If the interface between the PMA client and the PMA is physically instantiated as 800GAUI-8, the PMA
shall meet the electrical and timing specifications as specified in Annex 120F or Annex 120G as 
appropriate at the PMA service interface.

If the interface between the sublayer below the PMA and the PMA is physically instantiated as 
800GAUI-8, the PMA shall meet the electrical and timing specifications at the service interface below 
the PMA as specified in Annex 120F or Annex 120G as appropriate at the service interface below the 
PMA.
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Clause 124 (Peter)
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Reflections and return loss
Comments 105, 131

The comments are totally right. There should be no 
difference between DR4/DR8 on one hand and 
DR4-2/DR8-2 on the other hand. The usage of 
100GBASE-FR1 as a reference point was incorrect 
because of presence of a single fiber instead of a ribbon 
fiber with 4/8 fibers in one direction.

Thus, in Table-124-11 change 25 dB for Optical return 
loss (min) to 37 dB.
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Reflections and return loss
Comments 132, 133

The comments are totally right. There should be no difference between 
DR4/DR8 on one hand and DR4-2/DR8-2 on the other hand. The usage of 
100GBASE-FR1 as a reference point was incorrect. However that has 
already been taken into account.
Table 124-13 in the in-force Clause 124 has not been modified (as such not 
shown in P802.3-df D1.0) and is therefore valid for all 4 DR PMD types.
Therefore the proposed should be “reject” because no changes to the draft 
are require.

From IEEE Std 802.3-2022
(not amended in 802.3df)


