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Incoming signals in SNDR

Comment 423
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Incoming signals in SNDR
Comment 423

C2M host output SNDR measurement refers to the 
definition in 179.9.4.5.
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Incoming signals in SNDR
Comment 423

The CR SNDR requires two measurements, distortion (σe, using linear fit) and noise (σn). 
Neither one requires connecting any signals to the Rx lanes.

If the host has high NEXT, the input signal can create significant noise at the output which the module will suffer from. This 
crosstalk should affect SNDR.
Module SNDR has a similar concern although the crosstalk from the module is attenuated by the host’s IL.
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Incoming signals in SNDR
Comment 423

Previous generations of C2M specs had a “Crosstalk generator” fed into the input as part of the 
host/module output tests (which resulted in EH and VEC).

The crosstalk generator output is specified to 
be an asynchronous pattern with maximum 
differential peak-to-peak and minimum 
transition time at TP4. Equalization is not 
specified.
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Incoming signals in SNDR
Comment 423
The suggested remedy is:
Add an additional exception "- For the measurement of SNDR for the host output, the inputs to the host compliance board at TP4a shall be 
1000mV peak to peak PAM4 signals with 5ps risetime and PRBS31Q, or PCS data. " Consider whether a similar requirement should be added 
for the module output with 500mV peak to peak amplitude and 10ps risetime.

However, 1000 mV peak to peak at TP4a would likely violate the vf specification, and the initial setting of the 
module may be different. Also, rise time is currently unspecified.
The editor’s proposal is to add a similar requirement with slightly different wording, as shown below, and include 
a NOTE informing the reader of the importance of the input signals.

If the initial setting in ILT is changed from 
“preset 1” to something else, the requirement 
here should change accordingly.



7IEEE P802.3dj Task ForceNovember 2024

Steady-state voltage in ILT

Comments 136, 137, 138, 139, 140
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Steady-state voltage in ILT
Comments 136, 137, 138, 139, 140

Obsolete reference
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Steady-state voltage in ILT
Comments 136, 137, 138, 139, 140

Text in questionProposed response to #138

Note that the steady-state voltage is specifically defined in 
179.9.4.1.2 with transmitter set to preset 1; so the current 
wording does not make sense.
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Steady-state voltage in ILT
Comments 136, 137, 138, 139, 140

The transmitter’s equalization 
capability is currently specified (as a 
minimum) in Table 178–6, Table 
179–7, Table 176C–1, and Table 
176D–1, all referencing 179.9.4.1.5 
(“Coefficient range”).

It is assumed that the sum of the 
coefficients does not exceed 1, such 
that the “preset 1” setting creates the 
maximum swing (otherwise, the vf 
specification becomes pointless); the 
words “the combination of coefficients” 
are supposed to address that. 
However, this is not stated explicitly 
in 179.9.4.1.5 (nor anywhere else).
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Steady-state voltage in ILT
Comments 136, 137, 138, 139, 140

Proposed addition to 179.9.4.1.5

Proposed changes in 178B.11.4
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ILT presets and initialization

Comments 125, 425, 426, 457, 512, 513, 514, 515, 516
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ILT presets and initialization
Comments 125, 425, 426, 457, 512, 513, 514, 515, 516

The comment generalizes the idea proposed by comment #336 
against D1.1 (see below), which was accepted but was 
implemented outside of the UPDATE_IC pseudo-code.

In addition, implementing this suggestion (with some additions) 
can enable changing the equalization setting at the beginning of 
training - as requested by other comments.
(without this change it would be harder)

The subsequent slides show the editorial changes suggested to 
address all comments in this group - independent of what the 
initial setting should be (a separate technical discussion).

Also, come changes are suggested to clarify that equalization 
changes are not supported for O1 interfaces.
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ILT presets and initialization
Comments 125, 425, 426, 457, 512, 513, 514, 515, 516

Current content of 178B.11.2

Addressed by #125

Redundant,
see subsequent slide

Addressed by #125
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ILT presets and initialization
Comments 125, 425, 426, 457, 512, 513, 514, 515, 516

This comment, along with similar comments 512 and 514-516, suggests using a 
different setting at the beginning of ILT.

Related comment 457 suggests a similar change. Related comments 425 and 
426 suggest a similar change with different values of c(0).

Preset 1 is specified in PMD clauses and AUI annexes to be used for linear fit 
(179.9.4.1.1) and for some electrical specifications. It is preferred to keep it.
However, It seems reasonable to enable an initial setting that is different from 
preset 1. The initial conditions definitions (e.g. Table 179-8 below) contain 
provision for this in the OUT_OF_SYNC row. This can be used for another set of 
coefficients.
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ILT presets and initialization
Comments 125, 425, 426, 457, 512, 513, 514, 515, 516

QUIET state in Figure 178B-8OUT_OF_SYNC state in Figure 178B-10

The marked part should be modified to enable a separate initial setting.

Note that both diagrams enter these states in response to the same conditions, reset + mr_restart (QUIET is also entered from 
SEND_LOCAL, but only when training is disabled. In that case there is no change of coefficients).
Therefore, there is no need to set the equalization state explicitly to “preset 1” in the QUIET state (as in the current text of 178B.11.2).
Also, UPDATE_IC includes setting coef_sts to not_upd, so its assignment in OUT_OF_SYNC  (twice) is redundant.
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ILT presets and initialization
Comments 125, 425, 426, 457, 512, 513, 514, 515, 516

if ic_req = ind_ctl
ic_sts = not_upd

else if CHECK_REQ(ic_req)
Set coefficients according to ic_req
ic_sts = updated
coef_sts = not_upd

else
ic_sts = updated
coef_sts = coefficient not supported

end if

Proposed UPDATE_IC pseudo-code (based on comment #125) and subsequent text in 178B.11.2

The variables ic_req and, ic_sts, and coef_sts are defined in 178B.14.3.1. The 
transmitter equalizer coefficients corresponding to each of the five presents shall be 
within the ranges specified in the AUI annexes or PMD clauses for the selected 
preset.
The transmitter equalizer is set to preset 1 upon entry to the QUIET state of the 
training control state diagram (Figure 178B–8).
If an AUI component or PMD is requested to configure a preset and it does not have 
specified coefficient values for that preset, then no changes are made to the existing 
coefficient values, ic_sts is set to updated and coef_sts to coefficient not supported.

Redundant - see previous slide

Addressed by the pseudo-code
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ILT presets and initialization
Comments 125, 425, 426, 457, 512, 513, 514, 515, 516
Proposed actions in OUT_OF_SYNC state

OUT_OF_SYNC

k <= 0
ic_req <= initialize
UPDATE_IC
ENCODE_STS

Proposed change to initial conditions (all  tables)
(with “Coefficient update state” column removed)

The values in the “initialize” row are to be discussed separately from these changes. They may be different per case, e.g., for PMDs and 
for AUIs.
To enable the receiver to “return to initial state” using the training protocol, there has to be a preset with the same values as “initialize” (if 
necessary, a new preset will be added for this purpose).
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ILT presets and initialization
Comments 125, 425, 426, 457, 512, 513, 514, 515, 516
Proposed definition of CHECK_REQ (new function in 178B.14.3.2)

CHECK_REQ(ic_req)
This function compares the value of ic_req against the list of specified presets for the AUI component or PMD, and 
returns true if the value is supported and false otherwise.
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ILT presets and initialization
Comments 125, 425, 426, 457, 512, 513, 514, 515, 516

The following text currently appears in 178B.14.3.5 (State diagram figures), after the variable and function definitions. It should imply that some of 
the variables and functions (e.g., UPDATE_C and UPDATE_IC) are not used for O1 interfaces.
However, this is not obvious for the unsuspecting reader.

For E1 interfaces, the interface control, frame lock and coefficient update state diagrams shall be 
implemented for each lane.

For O1 interfaces, the interface control and frame lock state diagrams shall be implemented for each lane.

It is suggested to delete the text in 178B.14.3.5 above, and update 178B.14.3 as shown.

 It also contradicts the initial paragraph in 178B.14.3, which does not make a distinction between interfaces…

An AUI component or PMD implements one instance of each of the Training control, the Training frame 
lock and Coefficient update state diagrams, and the set of associated variables, functions, counters and 
timers defined in this subclause, independently for each of the n physical lanes on each of its interfaces (see 
178B.5).

An AUI component or PMD implements one instance of each of the Training control, and the Training frame 
lock and Coefficient update state diagrams, and the set of their associated variables, functions, counters and 
timers defined in this subclause, independently for each of the n physical lanes on each of its interfaces (see 
178B.5).

E1 interfaces also implement one instance of the Coefficient update state diagram and its associated variables 
and functions independently for each of the n physical lanes. For O1 interfaces, this diagram and its associated 
variables and functions are not used.
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Annex 178A topics

Comments 371, 372, 536, 537
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Computation of noise and interference distribution function
Comments 371, 372
Comments illustrate that the process for computing the probability distribution function of noise and interference may be 
difficult to follow. To improve clarity, propose to consolidate the content of 178A.1.9 and 93A.1.7.1 through 93A.1.7.3 into 
a new subclause.

Editor’s suggestion: With editorial license…
1. Remove 178A.1.9 (content to be located to new subclause)
2. Change the first sentence of 178A.1.10.2 to: “The probability distribution function of the noise and interference 

amplitude p(y) is calculated using the procedure defined in 178A.1.10.3.”
3. Add new subclause 178A.1.10.3 with the content on the following slide.
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Computation of noise and interference distribution function, continued
(New)



24IEEE P802.3dj Task ForceNovember 2024

Feed-forward filter tap indexing
Comment 536

Linear fit pulse (85.8.5.5.3, Dp pre-cursors)

Feedback filter (93A.1.6, all post-cursors)

Feed-forward filter (178A.1.8.1, dw pre-cursors)

1

1

1 dw+1

Dp+1 Np

NmaxNfix

c

Nb NfFloating tap range

Comment points out that tap indexing conventions for the feed-forward filter are unclear. A 
summary of various tap indexing conventions is below.

Add the following text to 178A.1.8.1 to explicitly state the tap indexing convention for the feed-forward filter:
“By convention, feed-forward filter tap index 1 corresponds to the earliest pre-cursor tap, tap index Nfix corresponds to the 
latest fixed-position post cursor tap, and Nmax corresponds to the highest index that can be chosen for a floating tap. This 
means that the feed-forward filter includes Nfix-dw-1 fixed-position post-cursor taps and a floating tap range of Nmax-dw-1 
taps."

However, it does not look like the Nmax values in Clauses 178 and 179, and Annexes 176C and 176D, are consistent with 
this convention. E.g., for a floating tap range of 80, Nmax should have been set to dw+1+80.
So, in addition, change Nmax in Clauses 178 and 179 to 6+1+80 = 87 and in Annexes 176C and 176D to 5+1+50 = 56.

c
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COM receiver noise filter and continuous-time equalizer
Comment 537

Comment appears to propose two separate, but somewhat related, actions:

Proposal #1: fp2 is always fb. Remove it as a variable from the COM parameter tables.

Editor’s suggestion: If it is clear that no value other than fb will ever be chosen, then remove fp3 from the parameter tables, 
assign values currently assigned to fp3 to fp2, and change fp3 to fb in Equation (178A-13). These changes would not alter 
COM results. Otherwise, reject on the basis that other values of fp2 could be chosen in the future.

Editor’s suggestion: Purpose of reorganization is not clear. Method of combination is also unclear (add pole to noise filter, 
increase Butterworth filter order, decrease fr, other?). Reject based on insufficient information to implement a change.

Proposal #2: Combine pole fp2 and noise filter.

Receiver noise filter

Equation (178A-13), continuous-time equalizer transfer function

move
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AUI-C2C

Comments 440, 443, 445
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C2C TX ACCM
Comment 440

Editor’s recommendation: Accept

The comment proposes to increases the amount of the 
ACCM distribution that is accounted for from all but 10-5 to 
all but 10-7 (as in C2M), to reflect the more stringent BER 
target for C2C.
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C2C RX RLcd
Comment 443

Meets equation constraints

Editor’s recommendation: Accept

The comment proposes an equation for (176C-1) and 
figure 176C-5 to replace TBDs.
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C2C ITT Cal
Comment 445

J4_u03

The comment proposes to replace J3u03
With J4u03 in performing the ITOL calibration.

Editor’s recommendation: Accept
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Cross-Clause

Comments 253, 260, 426    
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JTOL (cc)
Comments 253, 260

The comments propose to include broadband noise to 
the JTOL calibration for C2C and C2M.
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JTOL (cc)
Comments 253, 260

Editor’s recommendation: Reject
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Amplitude Tolerance (cc)
Comment 426 Change to 0.8 +/- 0.025

Note that preset changes are addressed by another set of 
comments.

Option 2
Add an “Amplitude tolerance” requirement to clause 178 and 
Annex 176, similar to that CR (179.9.5.2).

A new entry in Table 178–9 and a corresponding subclause 
under 178.9.3; similarly in 176C.

Implement with editorial license

Option 1

The comment proposes to address the possibility of a 1.0V pk-pk 
output from a test transmitter overstressing a receiver by either:

1) Limiting the test transmitter output to 0.8V
2) Adding a requirement for the receiver meet ITT requirements 

when the test Tx initially transmits with 1.0V pk-pk

Note that Clause 179 and Annex 176D have Receiver amplitude 
tolerance requirements that address this issue.
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KR

Comments 255, 256, 257   
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KR AC Coupling
Comments 255, 256, 257

The comments propose changes aimed at including 
on-chip AC coupling in the standard.
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KR AC Coupling
Comments 255, 256, 257

TP0d and TP5d

Note–AC coupling is shown between TP3 and TP4 but actual implementation may be on-chip.

TP0d and TP5d Editor’s recommendation: Reject.

The standard states that systems with no AC-coupling 
in the channel are considered engineered links and the 
system integrator has the responsibility to verify that Tx 
& Rx are compatible with the CM voltage differences 
that may exist.


