802.3ck D2.2 Comment Resolution
Annex 120G (C2M)

Matt Brown, Huawei, P802.3ck Editor-In-Chief



120G channel IL
48

Cl 120G SC 120G.41 P276 L14 =
Ran, Adee Cisco
Comment Type T Comment Status D channel IL

"For comrect operation, the actual differential-mode to differential-mode insertion loss could
be higher or lower than that given by Equation (120G-3) due to the channel ILD, retum
loss, and crosstalk”

This sentence is meaningless as written, and not helpful for readers, whatever the intended
meaning is.

Looking at 83E, there was no such statement; the insertion loss that was provided in
Equation (83E-1) was described as "typical application” with no attempt to make iteven a
recommendation. 120E changed it to a recommendation but did not add the quoted
statement either.

This seems like a statement from the days when channels were specified by insertion loss
limits, and that was a poor specification. We have no ground for making Equation 120G-3
anything other than a recommendation; and as such it does not need any disclaimers.

SuggestedRemedy
Delete the quoted sentence.

Proposed Response Response Stafus W
PROPOSED REJECT.

It is not clear what value the reference sentence has, however there may have been some
sound logic for including it.
For task force discussion.

IEEE P802.3ck Task Force, September 2021

120G.4 Channel characteristics

120G.4.1 Channel differential-mode to differential-mode insertion loss (informative)

The channel differential-mode to differential-mode insertion loss 15 expected to be equal to or less than
Equation (120G-3). which 15 illustrated i Figure 120G-12. For comect operation, the actual differential-
mode to differential-mode nsertion loss could be higher or lower than that ziven by Equation (120G-3) due
to the channel ILD, retun loss, and crosstalk. Note that for this equation the differential-mode to
differential-mode insertion loss at the Nyquist frequency 15 less than or equal to 16 dB. The differential-
mode to differential-mode msertion loss budget 15 illustrated m Figure 120G-2.

ILdd(f) = ‘l' 005+ 1.8.f+02513f 001<£22656 } (120G-3)
-124181+1.07f 26.56 < f=40
where
ILdd({H 15 the channel differential-mode to differential-mode insertion loss in dB
f 15 the frequency in GHz
0 T T T T T T T T T
5t .
Meets equation constraints
10 o . . -4
@ 15 = . ' . . - -
¥ %) ]
25 o . ' . ‘ . . - . -4
0 4
35 1 1 1 1 1 1 1 1 1
] 5 © 15 2 25 2 35 40 45 50
Frequency (GHz)
Figure 120G-12—Recommended channel differential-mode to differential-mode insertion
loss



120G EO mask, part 1
Comments 95, 101

Cl 120G SC 120G.5.2 P2719 L6
Dawe, Piers Nvidia
Comment Type TR

Cl 120G SC 120G.5.2 P279 L43
Dawe, Piers Nvidia
Comment Type TR

eyes to pass, while giving the impression that the histcgram width still applies. With a

weighting standard deviation of 0.02 Ul, the eye height is measured at around +/-0.03 Ul
rather than the +/-0.05 Ul in the previous draft. Compare 120E with ESMW of 0.2 or 0.22

Ul

SuggestedRemedy
Remove the Gaussian weighting and set the eye height and VEC limits (which need
revision anyway) appropriately.

Proposed Response Response Status W
PROPOSED REJECT.
The current method of determining eye height and VEC using a weighted window was
introduced in D2.2 based on approved D2.1 comment #39. A final straw poll indicated

acceptance of the response with a ratio (yes:no) of 21:11.
For task force discussion.

IEEE P802.3ck Task Force, September 2021

g T—

Comment Stafus D EO mask
The Gaussian weighting has the effect of destroying the histogram width, allowing bad fast

Proposed Response

([ —

Comment Status D EQO mask

This draft has a weighted rectangular eye mask spec with mask height = max{EHmn,
EANECmax) and effective mask width ~2x0.03 Ul, although it s described as a histogram
2x0.05 Ul wide. Measuring a diamond eye with a rectangular mask provides weak and
uncertain protection against too much jitter; de-weighting the sides of the histogram
weakens it further; the effectve BER criteron is hard to establish but seems to be around
1e4, not 1e-5 as intended.

We need an eye mask that's more eye shaped, so that a higher proportion of the samples
near the boundary are measured at full weight and contribute properly to the
measurement. Eye mask measurament with 3 10-sided mask has been pre-programmed
nto scopes for about 20 years, we should use established tools and methods where they
work well.

SuggestedRemedy

Change from a 4-comered waighted mask with comers att=ts+/-005, V=y+-H2wa
10-comered unweighted mask with comers at t = ts+/-1/16, ts+/-0.05, ts+/-2332. V =y +/-
H/2, k +/-H'04, y_ y is near VCmid, VCupp or VClow (vertically floating, as in D2.2).

H is max({ EHmin, Eye Ampiitude * 10*(-VECmax/20) ). Eye Amplitude is AVupp, AVmid or
AViow, asin D2.2

This simple scalable method can remain as the EH and VEC limits are revised.

Response Status W

PROPOSED REJECT.

This comment is a restatement of D2.1 comment #1086 and D2.0 comment #180 for which
there was no consensus to make the proposed changes.

No new evidence or consensus has been provided.



120G EO mask, part 2
Comments 95, 101

D2.0 comment #180

Cl 120G SC 120G.5.2 P253 L23 #
Dawe, Piers Nvidia
Comment Type TR Comment Sfatus R EHNEC method

This draft has a primitive rectangular eye mask (H = either EHmin or EAVVECmax),
although it is described as a histogram. It's an inefficient/inaccurate way of measuring a
signal quality vertically and provides weak and uncertain protection against too much jitter.
This is worse with the higher VEC limit in the Iatest draft that allows worse and more vared
signals, and s a particular concem for very short host channels (see Mike Dudek's work)
that can have faster edges than higher loss ones.

SuggestedRemedy
Change from 3 4-comered mask with comers att = ts+/-0.05, V= k +-H2 to a 10-comerad
mask with comers att = ts+/-0.05, ts+/-1/16, ts+/-3/32. V=k +/H2 k +-H04 k. kis
VCmid, VCupp or VClow.
In case it's not clear, H is either EHmin or Eye Ampltude * 10%-VECmax/20).
This simple scalable method can remain as the EH and VEC limits are revised. Scopes
have been measuring with 10-sided masks for many years, #'s not more difficult than a
rectangular mask.

Response
REJECT.
The curently methodology was chosen over an eye mask method ke that being proposed
in this comment.

See slide 3 of the folowing tation was reviewed by the task force:

https://wwaw.ieee802 org/Jck/public/21_01/brown_3ck_04_0121.pdf

The comment does not provide sufficient justification to support the proposed changes.
IEEE P802.3ck Task Force, September 2021

Response Status U

D2.1 comment #106

Cl 120G
Dawe, Piers Nvidia
Comment Type TR

Response

SC 120G.5.2 P 266 L3

g —

Comment Status A EO method

This draft has a primitive rectangular eye mask spec with mask haight = max(EHmn,
EANVECmax) and mask width = 0.1 Ul, athough 1 is described as a histogram. Measuring
a diamond eye with a rectangular mask is an inefficient, inaccurate way of measuring
signal quality and provides weak and uncertain protection against too much jitter. Its
effective width is less than its actual because of the 1e-5 probability criterion and the
De-weighting the sides of the histogram/mask would make this worse, equivalent to
increasing the target BER by 10x or so. A higher VEC / smaller EH limit with the
rectangular mask would allow more jttersd and more varied signals, particularty for very
short host channels (see Mike Dudek's work) that can have faster edges than higher loss
ones. The target BER is not going to change.

We need an eye mask that's more eye shaped, so that a higher proportion of the samples
are near the boundary and contribute 1o the measurement.

SuggestedRemedy

Change from a 4-comered mask with comers att = ts+-0.05 V =y +/-H2 to 3 10-comer=d
mask with comers at t = ts+/-0.05, ts+/-1/16, ts+/-3/32, V =y +/-H2 k +-H'0.4, y. yis near
VCmid, VCupp or VClow (vertically floating, as in D2.1).

H is max{ EHmin, Eye Amplitude * 10*-VECma20) ). Eye Amplitude is AVupp, AVmid or
AViow, as in D2.1.

This simple scalable method can remain as the EH and VEC limits are revised.

have been measuring with 10-sided masks for many years, it's not more difficult than a

rectangular mask and gives better results.
Response Status U grror: #127 should have
been #180
This comment is a restatement of D2.0 comment{#127 |which was rejected on the basis of
nsufficient justfication and insufficient analysis to Show equivalent or better interoperability.

Straw polls 5, 6, and 7 indicate there is no consesus to make the proposed
However, the resolution to comment #38 addresses the concem expressed nthis

comment.

ACCEPT IN PRINCIPLE.



120G EO mask, part 3
Comments 95, 101

Cl 120G SC 120G.5.2 P 266 L25 #
Ran, Adee Cisco systems
Comment Type TR Comment Status A EQ method

As has been reported in calvin_3ck_adhoc_01_083021, the authors have been “unable to
reliably close the calibration loop on TP 1a at 12.5d8 VEC with precision lab equipment”
for insertion loss of 16.4 dB. This suggests that the VEC specification may be unfeasible.

Allowing 3 higher (worse) VEC for transmitters (host'module outputs) might pass bad
receivers with very closed eyes, which will put more burden on receivers (even if the signal
n stressed input test does not change, receivers will have to work with transmitters that
have the same VEC due 1o other reasons, £.g. 3 “rectangular eye” closed by high noise
that cant be equalized. rather than ISI).

Instead of lowering the VEC bar for transmitters, we should look at the definiton of VEC
and make it more suitable to the expected eye shape of good transmitters after processing
with the reference recewver (this shape is not rectangular), taking into account the expected
behavior of real receivers.

The calculation of VEC and EH from a CDF accumulated over ts = 0.05 Ul gives the same
weight to all phases. This makes sense i the receiver's phase is distributed uniformly in
hsmwnsupposedymakessensenwedmihmwheremeremerwlsanple
within this region andaooountforsamphngerrur Bmmeeyesndmdependem

iver - it is shaped by the iver's equalization, and in the ref we
assume a certain behavior.

A recever is expected to optimize its equalization (CTLE+DFE orequi#ent)anhe
sampling point ts - this is part of the procadure | y steps kand [} -
which would result in the maximum vertical openmgbengans We should assume the
average sampling phase is then ts; any difference between the optimized phase and the
average phase is an implementation penalty that should be covered by the minimum EH.

A real receiver's COR does not have a uniform phase distribution around its mean; the
probabmtyofsanphngaemer-OMUIor+005UIfmmtS|ssmsermmmeprobabulny
closer to ts. The rare events where the sample s taken far from ts contribute
lessﬁolheaverageBER.someyshwdbenevneddmnmmecalculanonofmecof:s
Having equal weights as in the current method is overly pessimistic in both EH and VEC.

It is therefore proposed to apply 3 weighting & to the pled data based on the
phase.

SuggestadRemedy
A detadied proposal will be provided in a p ion

Response Response Status C

ACCEPT IN PRINCIPLE.

This comment does not apply to the sub i by 1 IEEE P802.3ck D2.1
mdDZOctﬂveunsaﬂsﬁednegatrvewnmemsmmmalm

Hence it is not within the scope of the recirculation ballot.

The fi Z ion analy ‘meeﬁeetofmewnemlyspectﬁedmeasurenm(
th ‘Asmi h ired to make any changes.
HtmsIMw\meeeBmorg‘&'ckIp\bln‘ZO 10{hedey 3ck_01a_1020.pdf

Frdranss S

The by the task force:
https: /e, ee=802. ag@ehlptbhle O7/ran_3ck_01a_0721.pdf

Per straw polls 5, 8, and 7 thers was consensus to implement the propesal in ran_01a
(shde 9) with sigma_r set to 0.02 UL

Implement the method in ran_01a (slide ) with sigma_r set to 0.02 Ul

Straw poll #5 (chicago rules) direction

Straw poll #5 (pick one) direction

For the eye opening method in 120G.5.2 | would support:
A: a weighted method similar to comment #39 and ran_01a
B: a mult-sided eye mask simiar to comment #108

C: no change

D: need more information

#5:A:25 B:15C:13D: 1

#:A:158B:8C:11D:5

Straw poll #7 (decision)

| support resolving comment #39 using the proposa in ran_01a (slide 2) except with
standard dewiation (sigma_r) of 0.02 UL

Yes: 21

No: 11

D2.1 comment #39



120G EO method
104

Cl 1206 SC 120652 P17 L47 =

Dawe, Piers Nwidia

Comment Type T Comment Sfatus D EO method
This needs explanation/cormection/deletion: “Unless specified otherwise the probabities

are relative to the number of PAM4 symbols measured.” For a histogram, it should be the
expectation of number of bad samples in the histogram / total number of samples “in the
histogram®. In conventional eye mask terminology. hit ratios are hits in 3 keepout region /
number of samples, assumed evenly distrbuted across 1 Ul (see 86.8.3.2.1). Anyway, are
there any probabilities outside eye height / VEC, which is coverad |ater in this subdlause
and is indeed done per sample not per symbol.

SuggestedRemedy
Delete the sentence.

Proposed Response
PROPOSED REJECT.
This comment does not apply to the substantve changes betwsen |EEE P802.2¢k D22
and D2.1 or the unsatisfied negative comments from previous drafts. Hence i is not within
the scope of the recirculation ballot.

It is not clear what value the reference sentence has, however there may have been some
sound logic for including it.
For task force discussion.

Response Status W

IEEE P802.3ck Task Force, September 2021

k)

1)

120G.5.2 Eye opening measurement method

The eye opening parameters eye height and vertical eye closure are measured with the effect of a reference
receiver which includes receiver input referred noise, a continuous-time filter as defined m 934143, a
receiver noise filter as defined in 93A.1.4.1, and a decision-feedback equalizer as defined in 93A.1.6, using
the parameters specified in Table 120G-12. All parameters in Table 120G-12 apply to TP1a, TP4 far-end,
and TP4 near-end unless indicated otherwise. The pattern used for output eye diagram measurements is
PRBS13Q. Unless specified otherwise the probabilities are relative to the number of PAM4 symbols
measured. Eye height and vertical eye closure parameters are defined by the following procedure.

The referenced sentence was imported from 120E, when some
of the method was localized instead of referring to 120E, as a
resolution to D1.1 comment #137.

120E.4.2 Eye width and eye height measurement method

Eye diagrams in 200GAUI-4 and 400GAUI-8 chip-to-module are measured using a reference receiver. The
reference receiver includes a fourth-order Bessel-Thomson low-pass filter response with 33 GHz 3 dB
bandwidth, and a selectable continuous time linear equalizer (CTLE) to measure eye height and width. The
pattern used for output eye diagram measurements is PRBS13Q. Unless specified otherwise the probabilities
are relative to the number of PAM4 symbols measured. The following procedure should be used to obtain
the eye height and eye width parameters, as illustrated by Figure 120E-13:

Given that the procedure is now quite explicit how the CDF is
calculated from the samples, it seems that the reference
sentence is not relevant.

already in y(K).

Compute Vmid. Vupp, Vlow. VCmud, VCupp. VClow from the eye diagram using 120E 4.2 steps 4)
through 6) with the exception that the CDF of the s1znal voltage 15 calculated from the set of voltage
samples within the time interval #; = 0.05 UI and with accumulated probability for each sample
weighted by the function w(s) defined by Equation (120G—4). As an example, UPPCDF1 may be
calculated using Equation (120G-6) from a set of N samples {v;, #;}.

The eye height 15 the minimum of Voud, Vupp, and View.



120G MI Sl calibration, part 1
72, 131, dudek_ 01

Cl 120G
Dudek, Mke Marvell
Comment Type TR

Proposed Response

SC 120G.34.32 P24 L17

Comment Status D M S calibration

The optimum value of CTLE peaking (gdc+gdc2) when calibrating the high loss stressed
module receiver test is only 10.5dB. See Dudek_3ck_01_0921. Requiring atleast 12dB is
degadmghesgnalmamgndﬂﬁcdtbgeneratemesq\d(seeeg Snapshot of
Recsver Module Input Tests (no convergence on high-loss TP1a channel) and private
discussions).  Note also that the maximum aflowed peaking for testing the host output
should not be signficantly different from this valus. A presentation will be made.

SuggestedRemedy

Change -13d8B to -10.5d8. Also in Table 120G-11 change the gdc values for TP1a range
for-1<GDC2<0to-2to-11.

the range for -2<GDC2 <-1 to <4 to -10, and

the range for -3<GDC2 <-2t0o 4 10 -2

Response Status W

PROPOSED ACCEPT IN PRINCIPLE.

This comment does not apply to the substantive changes between |EEE P202.3ck D2.2
and D21 or the unsatisfied negative comments from previous drafts. Hence it is not within
the scope of the recirculation ballot.

However, the proposed change is an improvement to the draft.

Comment #131 proposes changes 1o the wording to the text referenced i this comment.
The following related presentation was provided for review...
hitps/www.ieee802.org'3/ck/public/21_08/dudek_3ck_01_0921.pdf

Implement the suggested remedy.

For task force discussion.

IEEE P802.3ck Task Force, September 2021

g C—

Cl 1206 SC 12063432 P274 L17 Ll TET I
Dawe, Piers Nwidia
Comment Type T Comment Sfatus D Mi Si calibration

This is open to misinterpretation: "For the high-loss case, the reference receiver CTLE s
limited to settings where gDC + gDC2 is less than or equal to -13 dB. This restriction does
not apply for the low-loss case.” Ewven the previous text, “The CTLE setting, gDC+gDC2.
has to be less than or equal to -12 dB” was misinterpreted to mean that there is no
constrant on gDC + gDC2 for the low loss case. Yet the limits for the approprate test
point in Table 120G-11 stll apply.
Actually, for a stressed signal calibration, we are looking for a signal where the optimum
CTLE setting cbeys the rules (so that the signal is not low stress but cutside the expacted
range, but nght stress and in the expected range).
See another comment for whether -12 dB is the nght value.

SuggestedRemedy
Change "Eye height and VEC are measured at TP 13 as described in 120G.5.2" 1o "Eye
height and VEC are measured at TP1a as described in 120G.5.2. with an additonal
constraint for the high-loss case: the reference receiver CTLE setting that minimizes VEC
has gDC + gDC2 less than orequal to-12 dB.”
Delete “For the high-loss case, the reference receiver CTLE is Iimited to settings where
gDC + gDC2 is less than or equal to -13 dB. This restriction does not apply for the low-loss
case.”

Proposad Response Response Status W
PROPOSED ACCEPT IN PRINCIPLE.
This comment does not apply to the substantve changes betwsen |EEE P802.3ck D22
and D2.1 or the unsatisfied negative comments from previous drafts. Hence 1 is not within
the scope of the recirculation ballot.
However, the proposed change is an improvement to the draft.
Comment #72 proposes to change the limit on the CTLE peaking gain.
Change "Eye height and VEC are measured at TP 13 as descrbed in 120G.5.2" 1o "Eye
height and VEC are measured at TP 13 as described in 120G.5.2 with the exception for the
high-loss case that the reference receiver CTLE setting that minimizes VEC has gDC +
gDC2 less than orequal to -13 dB.”
Delete “For the high-loss case, the reference receiver CTLE is Imited to settings where
gDC + gDC2 is less than or equal to -12 dB. This restriction does not apply for the low-loss
case.”



g) Eye height and VEC are measured at TPla as described m 120G.5.2. The pattern generator random
jitter and differential peak-to-peak voltage are adjusted so that the eye height of the smallest eye
matches the target value and VEC 15 within the limits in Table 120G-10. The differential peak-to-
peak mput voltage tolerance given in Table 120G-9 15 not exceeded. For the high-loss case. the
reference receiver CTLE 15 limited to settings where gpc + gpc 15 less than or equal to —13 dB.
This restriction does not apply for the low-loss case. The pattem generator pre-emphasis and
reference receiver settings that mmmmize VEC are used.

The result of the combined proposed responses would be as follows:

Eye height and VEC are measured at TP1a as described in 120G.5.2_with the exception for the high-loss case that the
reference receiver CTLE setting that minimizes VEC has gDC + gDC2 less than or equal to -13 dB. The pattern generator
random jitter and differential peak-to-peak voltage are adjusted so that the eye height of the smallest eye matches the
target value and VEC is within the limits in Table 120G—10. The differential peak-to- peak input voltage tolerance given
in Table 120G-9 is not exceeded. For the high-loss case, the reference receiver CTLE is limited to settings where gDC +

gDC2 is 1ess than or equal to —-1-310 5 dB —”Fhis-fesfﬂeﬁerrdees—net—appﬁ—fer—&telew-}ess—ease -Fhepatterrgenerator

IEEE P802.3ck Task Force, September 2021



120G EO RR bbmax/g_DC
100, 98, 99, 115

Table 120G-11—Eye opening reference receiver parameter values (continued)

Cl 1206 SC 120652 P77 L32 #
Dawe, Piers Nvidia
Comment Type TR Comment Stafus D EO RR bbmax

My recent simulations don't use gDC as strong as the table allows, but occasionally. the
first DFE tap hits the limit of 0.4

SuggestedRemedy
Increase bbmax{1) from 0.4 to 0.5, increase the minimum for gDC at TP1a and TP4 long
far end.

Proposed Response Response Status W
PROPOSED REJECT.
This comment does not apply to the substantive changes between IEEE P202.3ck D2.2
and D2 1 or the unsatisfied negative comments from previous drafts. Hence it is not within
the scope of the recirculation ballot.
The comment provides only annecdotal evidence.
For task force discussion.

Revised response:

<out of scope boilerplate>

The comment provides only anecdotal evidence. The suggested
remedy does not provide alternate value(s) for the minimum
g_DC.

The comment does not provide sufficient evidence to support
the proposed changes nor does the suggested remedy provide
sufficient detail to implement.

IEEE P802.3ck Task Force, September 2021

Parameter Symbol Value Units
Continuous time filter, pole frequencies Jo1 20 GHz
y 28 GHz
Contnuous time filter, low-frequency pole/zero JF /40 GHz
Decision feedback equalizer (DFE) length Ny - u
Nomnalized DFE coefficient maximum limit bbpax(n)
n=1 04
n=2 0.15 —
n=3o0r4 0.1
Nonnalized DFE coefficient minimum limit Bdmin(n)
n=1 0.1
n=2 -0.15 —
n=3o0r4 -0.05
One-sided noise spectral density o 41x10% V3GHz

This comment relates to the reference receiver used for VEC/EH
measurements at both TP1a (host output) and TP4 (module output).

It seems to be requesting that bb_max(1) be set to 0.5 for all test
scenarios. It is also requesting increasing minimum g_DC for TP1a
and TP4 long-mode but provides no values.




120G EO RR bbmax/g_DC
100, 98, 99, 115

Cl 1206 SC 120G.5.2 P17 L38 #
Dawe, Piers Nvidia
Comment Type TR Comment Status D EORR gdc

The limits for TP4 gDC, gDC2 should not be the same for short and long output modes.
Cbviously, different channels wil need different CTLE settings. Cbviously, CTLE settings
that only signals outside what the spec is designed for use. should be excludad, to make
implementers set up their product comrectly.

SuggestedRemedy
Create separate limits for TP4 short and long output modes, so 4 sets for TP4+, in the
style of TP1a. If you don't have any better numbers, create them anyway with the same
numbers in each set - but see another comment.

Proposed Response Response Status W
PROPOSED REJECT.
This comment is a restatement of D2.1 comment #103 and D2.0 comment #183, which
were rejected on the basis of providing msufficient justfication and detad.
This comment provides expanded justification, but the suggested remedy does not provide
sufficient detail to implement.

IEEE P802.3ck Task Force, September 2021

D2.0 comment #183

Cl 1206 SC 120652 P252 L16 #
Dawe, Piers Nvidia
Comment Type TR Comment Sfatus R RR CTLE
The limits for TP4 gDC, gDC2 should not be the same for short and long output modes.
SuggestedRemedy
Create separate Imits for TP4 short and long output modes.
Response Response Siatus U
REJECT.

The comment does not prowide sufficient justification to support any changes and the
suggested remedy does not provide sufficient detail to mplement.

D2.1 comment #103

Cl 120G SC 120G.5.2 P 265 L16 =
Dawe, Piers Nvidia
Comment Type TR Comment Stafus R RR gdc
The limits for TP4 gDC, gDC2 shouid not be the same for short and long output modes.
SuggestedRemedy
Create separate limits for TP4 short and long output modes, so 4 sets for TP4+, in the
style of TP1a.
Response Response Status U
REJECT.

This comment is a restatement of D2.0 comment #172, which was rejected on the basis of
nsufficient justfication and detal. It adds request to provide 4 sets of values in the style
used for TP1a but does not provide specific values. No further justification is provided.

The comment does not prowide sufficient justification for the proposed changes nor does
the suggested remedy provide sufficient detail to implement.

10



120G EO RR bbmax/g_DC
100, 98, 99, 115

Cl 1206 SC 120652 P17 Las #
Dawe, Piers Nwvidia

Comment Type TR Comment Sfatus D EO RR gdc
As a lot of the channel for TP4 far-end is known exactly and the max loss to TP4 farend is
less than to TP 13, the range of gDC, gDC2 combinations should be a subset of the TP1a
ones.

SuggestedRemedy
For Continuous time filter, DC gain for TP4 far-end (gDC). change to sets of limits that

depend on gDC2 in the same style as for TP1a. The alowed values should be subsets of
those for TP1a. For TP4 long far end. use minimum gDC 1 dB higher than allowed for
TP1a; for TP4 short far end, 2 dB higher than for TP1a.

Proposad Response Response Status W
PROPOSED REJECT.
This comment is a restatement of D2. 1 comment #104 and D2.0 comment #178, which
were rejected on the basis of providing insufficient justfication and detail.
This comment provides no new justification, but does provide more details for
implementation.

IEEE P802.3ck Task Force, September 2021

D2.0 comment #178

Cl 120G SC 120G.5.2 P252 L25 #
Dawe, Piers Nvidia
Comment Type TR Comment Status R RR CTLE

As a3 lot of the channe! for TP4 far-end is known exactly, one would expect that 3 known
subset of gDC, gDC2 combinations would be the only candidates to try. As for TP1a, |
believe the strongest gDC and gDC2 should add to a constant.

SuggestedRemedy
For Contnuous time fiter, DC gain for TP4 far-end (gDC), change to a set of limits that
depend on gDC2 in the same style as for TP1a. with the strongest gOC and gDC2 adding
to 3 constant. The aflowed values should be a subset of those for TP1a.

Response Response Status U
REJECT.

The comment does not provide sufficient justification to support any changes and the
suggested remedy does not provide sufficient detail to implement.

D2.1 comment #104

Cl 120G SC 120G.5.2 P 265 L25 = |TE.
Dawe, Piers Nvidia
Comment Type TR Comment Status R RR gdc

As a lot of the channel for TP4 far-end is known exactly and the max loss to TP4 farend is
less than to TP 13, the range of gDC, gDC2 combinations should be 3 subset of the TP 13
ones. As for TP1a. | believe the strongest gDC and gDC2 should 3dd to a constant.

SuggestedRemedy
For Contnuous time fiter, DC gan for TP4 far-end (gDC), change to a sat of limits that
depend on gDC2 in the same style as for TP1a, with the strongest gODC and gDC2 adding
1o 3 constant. The allowed values should be a subset of those for TP1a.

Response Response Status U
REJECT.
This comment is a restatement of D2.0 comment #178, which was rejected on the basis of
nsufficient justfication and detad. No further justification or implementation detal is
provided.
The comment does not prowide sufficient justification for the proposed changes nor does
the suggested remedy provide sufficient detail to implement.

11



120G EO RR bbmax/g_DC
100, 98, 99, 115

Cl 120G  SC 120G.5.2 P217 L29 = E
Dawe, Piers Nvidia
Comment Type T Comment Sfatus D EO RR gdc

In D2.1, max gDC for TP4 near-end was increased from -2 to -1. Whie hosts typically
have bigger packages and more trace loss than modules, neither is required (e.g. an on-

board repeater).
SuggestedRemedy
Consider if max gDC for TP 1a should be increased simiarfy.
Proposed Response Response Status W
PROPOSED REJECT.

The comment does not provide sufficient justification to implement the proposad changes
nor does the suggested remedy prowde sufficient detad to implement.

IEEE P802.3ck Task Force, September 2021
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120G HO/MO output swing, part 1

37, 38, 96,150

Cl 1206 SC 120G.31 P261 L3
Ran, Adee Cisco
Comment Type TR

#
Comment Status D HO output swing (CC)

Followsng up on unsatisfied c #37 against D2.1:

As demonstrated in https//www.ieee802. a'g!3/ck/pubhd21 07/ran_3ck_04b_0721 pdf the
differential peak to peak specfication measured with PRBS13Q is broken, especially for

host output. because the result is strongly dependent on the host channel and equalzation
applied.

Since the proposal to define/measure this parameter with other pattems was not accepted.

this comment proposes a new specification, based on PRBS13Q, to verify that the output

swing |snottooh|gh Namely, v_f using the linear fit procedure, similar to 162.0.3.1.2, with

the exception that the transmitter equalization is not specified (it is whatever the host sets it
to).

v_f represents the asymptote of the (linear) step response of the transmitter, including any
equalization applied. It can be used to predict the effect of arbitrarily long runs which are
not present in PREBS13Q itseif.

The suggested limit corresponds to Vdiffptp of 200 mV which was the assumed value for
the host in all earlier C2M specifications. This limit may be somewhat too high but
changing it is a different topic.

SuggestedRemedy

Add a row to Table 120G—1 with Parameter: Steady-state voltage v_f (max), Ref
120G.5.4, Value: 450, Units: mV.

Add subclause 120G.5.4 with the following text:

120G.5 4 Steady-state voltage

The steady-state voltage v_f is defined as the sum of the finear fit pulse p(1) through
p(MxNy) divided by M with the specic equalization used by the transmitter. Ny is set equal
to Np. The linear fit procedure for obtaining p and the values of M and Np are defined in
162.9.3.1.1.

Proposed Resp Resp Status W

PROPOSED REJECT.
Comment #38 suwests conditionally reducng the hmt 1o 300 mV.
The tation was pr

hnps/'mm neeeaoz orgraleklpmhc/adhoo'septZZ ZInwctharambul 3ck_adhoc_01_0922

ﬂneproposedsolmmrequneseonsademonbymetaskforce
For task force review.

IEEE P802.3ck Task Force, September 2021

Cl 120G SC 120G.31 P261 L3 #
Ran, Adee Cisco
Comment Type TR Comment Stafus D HO output swing (CC)

The host output differential peak-! voltage is defined at TP1a so it is close to what 3
module input will have. The limt of 870 mV is too high for modem module host-side
receivers which may used low-voltage CMOS processes. The reference CTLE is fully insar
but real CTLEs may become nonlinear with such large signals and it may messs with its
adaptation and CDR functionality and create much worse BER than what the reference
receiver predicts.

Note that the module output “short” setting, which assumes a low-loss host channel (such
that the receiver is close to the measurement point TP4), has a dfferential peak to peak
limit of 600 mV.

SuggestedRemedy
Change the value of Diferential peak-to-peak output voltage (max) with transmitter enabled
from 870 to 600 mV.

In addition, if the steady-state voltage specification is added (subject of another comment),
set the limit of that speciication to 300 mV.

Proposed Response Response Status W
PROPOSED REJECT.
Comment #1350 proposes an alternate solution.
The referenced comment regarding steady-state voltage is comment 237,
The proposed solution requires consideration by the task force.
For task force review.

The following presentation relating to comments 37, 38, and

150 was previously reviewed.

https://www.ieee802.orqg/3/ck/public/adhoc/sept22 21/kochuparambil 3ck

adhoc_01_092221.pdf



https://www.ieee802.org/3/ck/public/adhoc/sept22_21/kochuparambil_3ck_adhoc_01_092221.pdf
https://www.ieee802.org/3/ck/public/adhoc/sept22_21/kochuparambil_3ck_adhoc_01_092221.pdf

120G HO/MO output swing, part 2

37, 38, 96,150

Cl 1206 SC 120G.3.1 F 261 L1e =
Dawe, Piers Nvidia
Comment Type T Comment Status D HO output swing (CC)
We under-estmated the pattemn dependency on Vpkpk
SuggestedRemedy
Reduce 870 mV to 800 mV
Proposed Response Response Status W
PROPOSED REJECT.

Comment #33 proposes an altemnate solution.
The proposed solution requires consideration by the task force.

For task force review.
Cl 1206 SC 120G.32 P264 L10 =
Dawe, Piers Nvidia
Comment Type T Comment Status D MO DPPV value

For module output, the differential peak-to-peak output voltage (envelope) is weakly pattem
dependent, predictably so because the loss to the observation point (TP4) is moderate and
mostly known. The spec is cdear and unambiguous and not broken because it tells the
reader which pattem applies. The envelope at a “long mode” host IC would be lower than
at TP4. However, it may be that we intendad that the envelope at TP4 in service should be
200 mV, which | believe was the intention in other VSR-Ike specs.

SuggestedRemedy
If s0, reduce the "000" in Table 120G-3 by ~4% to 845.
Proposed Response Response Status W

PROPOSED REJECT.
The proposed solution requires consideration by the task force.
For task force review.

IEEE P802.3ck Task Force, September 2021
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120G MO/MI DC CM voltage, part 1

94, 9

Cl 1206 SC 1206.322 P 264 L #
Dawe, Piers Nvidia
Comment Type TR Comment Stafus D MO/MI DC CM voltage

There used 1o be a footnote under the table: "DC common-mode voltage is generated by
the host. Specification inciudes effects of ground offset voltage.”, as m OIF VSR, and
annexes 83E and 120E. That note told the reader how the system worked, and told him
why these numbers aren’t the same as in Table 120G-1, and everyone could get oin with
eaming their living. Now, there is a gratuttous, silly "DC common-mode voltage tolerance”
spec row, which fussy customers will ask to see satisfied with a test report. If 3 module
uses traditional capacitors, that's pointless. Notice that there is no equivalent spec n
162.11 Cable assembly characteristics (nor in annexes 83E and 120E).

SuggestadRemedy

Restore the DC common-mode voltage rows to the way they were and reinstate the table
footnote. Delete 120G.3.2.4. Similary in Table 120G-2, and delete 20G.3.4.5.

Proposed Response Response Status W

PROPOSED REJECT.

The information in the footnotes was not lost a5 1t was moved to subclauses 120G.3.2.4
and 120G.2 4.5 The specications as previously written had the implication as currently
specified but required some extrapolation to come to that realization. The specifications as
they were previously written were ambiguous. The assumption that there will be AC-
coupling capacitors on the module is circular, since the specified common-mode voltages
may force the use of a capacitor.

IEEE P802.3ck Task Force, September 2021

Cl 120G  SC 120G.34.5 P276 LS #
Brown, Matt Huawei
Comment Type T Comment Stafus D MO DC CM voitage
The term “ground offset voltage” is not defined.
SuggestedRemedy
Provide explanation for what is meant by “ground offset voltage™.
Proposed Response Response Status W
PROPOSED REJECT.

Adding an explanation as requestad would be an mprovement to the draft. however the
suggested remedy does not provide sufficient detail to implement.

15



120G MO/MI DC CM voltage, part 2
94,9

From Draft 2.2 (current) ...

Table 120G-3—Module output characteristics at TP4

DC common-mode voltage tolerance (range) 120G3.24 F rom D raft 2 - 1 e
Upper limit 285 v
cer limit 35 7
L = b Table 120G-3—Module output characteristics (at TP4)
*The signaling rate range is derived from the PMD receiver input. . -
¢ : 55 - -
120G.3.2.4 Module output common-mode voltage tolerance DC common-mode vokage (min) 1206.5.1 =350 my
DC common-mode voltage (max)* 120G.5.1 2850 mV
DC common-mode voltage 15 generated by the host. A module shall meet all output specifications with any o : e :
: 5 e 1906 S % 2 .o . s . 20 signaling rate range is denv m MD recetver input.
DC common-mode voltage (see 120G.5.1), as measured at TP4, within the range specified in Table 120G-3. *DC cq O lAE T il by 4 Wst' Spacifitalien Tacaien & ok offset volinge.
NOTE—The specified voltages allow for the effects &f ground offsat voltage. I
Table 120G-9—Module input characteristics Table 120G-9—Module input characteristics
= = e DC -mode vol in)® 120G.5.1 TP1 -350 v
DC common-mode voltage tolerance (range) 120G345 TP1 SO Modh walugs (aly) 2 =
Upper limit 2.85 N, DC common-mode voltage (max)® 120G.5.1 TP1 2850 mV
Lower limit -0.35 v
* Meets BER specified in 120G.1.1.

* Meets BER specified in 120G.1.1.  DC common-mode voltage generated by the host. Specification includes effects of ground offset voltage.

120G.3.4.5 Module input common-mode voltage tolerance

DC common-mode voltage 15 generated by the host. A module shall meet all input specifications with any
DC common-mode voltage (see 120G.5.1), as measured at TP1, within the range specified in Table 120G-9.

NOTE—The specified voltages allow for the effacts 1f ground offset voltage. ]

IEEE P802.3ck Task Force, September 2021 16



120G MO EH
93

Cl 1206 SC 120632 P2s4 L11 #
Dawe, Piers Nwidia
Comment Type TR Comment Sfatus D MO EH

If the eye height limit is the same at long near end as at long far end, there is huge margn
at near end and the implementer is encouraged to optimise for far end or beyond, only
limited by the NE VEC spec, whis we want modules to be set up consistently, for the full
range from near to far. EH is naturally larger at NE than FE for a well st up output and the
spec should reflect that Host designers know their own loss and medium-loss hosts can
take advantage of a better signal that cost the module nothing.

SuggestedRemedy
Change the eye height, long near end, so that it is 3 dB above long far end, e.g. 15 mV
(far) and 21 mV (near) if long far is not changed. 3 dB is about half the loss from long near
end to long far end, so long far end remains the harder one to meet.

Proposed Response Response Status W
PROPOSED REJECT.
This comment is a restatement of D2. 1 comment 28, for which there was no consensus
to make the proposed changes.
The intent of specifications is to enforce what is necessary not what is possible. However,
as this comment states, a long-mode might be able to take advantage of the exira eye
height.
For task force discussion.

Table 120G-3—Module output characteristics at TP4

Parameter Reference Value Units
Signaling rate, each lane (nominal) 53.125° GBd
AC common-mode output voltage (max, RMS) 120G.5.1 25 mV
Differennal peak-to-peak ourput voltage (max) 120G5.1
Short mode 600 mV
Long mode 900 mV
Eye height (min) 120G322 15 mV
Tlawrisal avn slarses T fonaw) 1M1 " AD

IEEE P802.3ck Task Force, September 2021

Cl 1206 SC 120G.3.2 P2353 L1

I |
Dawe, Piers Nvidia

Comment Type TR Comment Sfatus R MO VEC/EH
uge

If the eye height limit is the same at long near end as at long far end, there s h I
at near end and the implementer is encouraged to optimise for far end or beyond, only
limited by the NE VEC spec, while we want modules to be set up consistently, for the ful
range from near to far. EH is naturally larger at NE for a well set up output.

i

SuggestedRemedy

Increase the eye height, long mode near end, by 2 dB from 15 mV to 21 mV
Response Response Status U

REJECT.

This comment pertains to the module output eye height (min) for long mode, near end.
The comment does not provide sufficient evidence that the proposed change is necessary.

The comment relates to module output eye height (min).

The comment proposes that for the long mode near-end

measurement only, the eye height requirement be increased to

21 mV, resulting in:

Eye height (min)

short mode, near end and far end: 15 mV (no change)
long mode far end: 15 mV (no change)

long mode near-end: 21 mV (new value)



120G MO reference host channel

D2.1 comment #102

97 ( R) Ci 1206 SC 12063221 P254 LS # D
Dawe, Piers Nvidia
Cl 120G SC 120G6.32.21 P265 Lag & Comment Type TR Comment Sfatus R AO SI host reference channe!
D Bi : The near end and far end should be placed far enough apart so that the module
R e Nvidia implementer has little choice what emphasis to use, so that all modules are set up
Comment Type TR Comment Sfatus D MO SI channel similarly. As short is easier than long. this means that far minus near (mm or dB) for short

The near end and far end should be placed far enough apart so that the module
implementer has little choice what emphasis to use, so that all modules are set up
similarly. As short is easier than long. this means that far minus near (mm or dB) for short
shouid be more than far minus near for long. As real host channefs are not exactly like the
theoretical reference host channel and host makers hate avoidable precision,
measurement and record-keeping, there should be a healthy owerap of short and long to
give the host room for its implementation. D2.0's 160 mm delivered on both these critena,
D2.1's 133 mm doesn't.

SuggestedRemedy
Change 133 to 150, change 80 to 90

Revised response:

PROPOSED REJECT.

This comment is a restatement of D2.1 comment #102 for which
there was no consensus to make a change. However, the
response notes that there may be some benefit to explore this
further.

However, no further analysis or significant additional justification
has been provided.

IEEE P802.3ck Task Force, September 2021

should be at least as much as far minus near for long. As real host channels are not
exactly like the theoretical reference host channel, there should be a healthy overlap of
short and long to give the host room for ts implementation. D2.0’s 160 mm delivered on
both these criteria. D2.1's 133 mm doesn't.

SuggestedRemedy
Change 133 to 150, change 80 to 90

Response Response Status U
REJECT.

The comment does not prowvide sufficient justification for the proposed changes.

There may be some benefit to balancing the length range between short and long modes.
Further analysis is encouraged.

120G.3.2.2.1 Near-end and far-end eye measurement methodology
The signal measured at TP4 15 first convolved with a reference host channel. The reference host channel 15
the host receiver printed circuit board (PCB) signal path SHOPR) defined in 162.11.7.1.1 with the

exceptions that the length I for each test 15 provided in Table 120G-5. and Cp and C; are both 0 nF. The eye
height and VEC are measured using the method in 120G.5.2.

Table 120G-5—PCB length for module output measurements

Module output mode Host channel type PCB length, b (mm)
Short near-end 0
Short far-end 133
Long near-end 80
Long far-end 2447 18



120G MI Sl FDA, part 1
8,15, 110

Cl 1206 SC 120G.3.4.32 P13 L54 #
Brown, Matt Huawei
Commeni Type T Comment Stafus D M! SIFDA

In D2.2 3 precise definition of the target insertion loss for the frequency dependent
attenuator was added. However, the frequency range over which to "match” the red
channel is not specified.

SuggestedRemedy
Specify the frequency range over which the the frequency dependent attenuator must
approomate the target insertion loss.
Perhaps 0.01 to 40 GHz.

Proposed Response Response Status W
PROPOSED ACCEPT IN PRINCIPLE.
Implement the suggested remedy and remove the editor’s note.

Cl 120G  SC 12063432 P274 L9 = D

Lusted, Kent Intel Corporation

Comment Type  ER Comment Status D Mi SI FDA (bucket!)
There is an editor’s note to be removed in the next draft, pendng changes to the Z_p value
and the frequency range.

SuggestedRemedy
Resolve the value of z_p and adjust the frequency range as necessary

Proposed Response Response Status W

PROPOSED ACCEPT IN PRINCIPLE.
Resolve using the response to comment 28,

IEEE P802.3ck Task Force, September 2021

Cl 1206 SC 120G6.3432 P215 L14 #
Dawe, Piers Nvidia
Comment Type T Comment Status D MI SIFDA

The formula and target exist at all frequencies. The loss board consists of PCB and good
grade microwave connectors. We should not be encouraging implementers to do a bad
job above 40 GHz. It's 3 target, there is no spec on how “approximate” is good enough.

SuggestadRemedy
Graph the target up to the signalling rate as done in Figure 1638-1, delete the editor’'s note
on the previous page.

Proposed Response Response Status W
PROPOSED ACCEPT IN PRINCIPLE.
Resolve using the response to comment 28,

Comment #8 proposes the constraint is from 0.1 GHz to 40 GHz.

Comme #110 proposes no frequency range for constraint, but suggests
graphing up to the signaling rate (53.125 GHz).

References:
KR/C2C test fixture is constrained up to 26.5625 GHz.
KR channel recommended ILdd is constrained from 0.01 to 40 GHz.

C2C channel recommended ILdd is constrained from 0.01 to 53.125
GHz.

KR/C2C example test fixture provides exemplary s-parameters. The
resulting ILdd is plotted out to 53.125 GHz.

19



120G MI SI FDA, part 2 163.9.2.1.1 Test fixture insertion loss

The insertion loss of the test fixture shall be between 1.7 and 5 dB at 26.56 GHz. The magnitude of the

8 1 5 1 1 0 insertion loss deviation of the test fixture shall be less than or equal to 0.2 dB from 0.05 to 26.56 GHz.

J J Insertion loss deviation is calculated as specified in 93A 4, where T, is 0.01 ns, and f;, and {; values are taken
from Table 163-10.

120G.3.4.3.2 Module stressed input test calibration
f)  For the low-loss signal calibration. the output of the pattern generator iz fed directly to the MCB
input (TP1). For the high-loss signal calibration, the frequency-dependent attenuator 1 configured
[ such that the scattenng parameters approximate those calculated from Equation (93A-13) and] This example test fixture is defined using the PCB trace model in 162.11.7.1, with z,=71 mm, and

163B.2 Characteristics

parameter values m Table 162-19, with the exception that Cj and C are both 0. Thus results m a TP) to

Equation (93A-14) using z, = 464 mm in length and the parameter values given in Table 162-20, TP0a insertion loss of 2.8 dB at 26.5625 GHz. The reference values are calculated for the transmitter

representing JLdd from the output of the pattern generator to TPla of 18.2 dB at 26.56 GHz. This charactenstics of Clause 163. The reference transmitter device and package model uses the parameter values
represents 16 dB channel loss with an additional allowance for host transmitter package loss. The L=T75ps £=075 "fl;= 39.8438 G}'{L e 31 mm, and A4y=0.413 V. The values of vpeqt and vy are
ILdd of the target scattering parameters 15 illustrated in Figure 120G-11. caculed ith f; = 53.125 GBA and Ny = 200,
Editor’s note (to be removed in next draft): The value of z, was adjusted from 461 mm as proposed in D2.1 P‘e mleggtll‘m of the example test fixture 15 approximated by Equation (163-1) which is illustrated in
comment #39 to 464 mm fo obtain 18.2 dB at 26.56 GHz. Also, the frequency range was not specified the IER. :
comment, so ILdd curve in Figure 120G-11 was plotted arbitrarily to 40 GHz.
e e o IL() = 0074+02104,(f+00674f 005 <f<53.125 (163B-1)
i where
4 IL(f) 15 the insertion loss at frequency fin dB
i 15 the frequency in GHz

0 5 10 5 -1} 25 0 35 40 45 50
Frequency (GHz)
Figure 120G-11—Module stressed input target high-loss frequency-dependent
attenuator differential-mode to differential-mode insertion loss

Frequency (GHz)
Figure 163B-1—Example test fixture insertion loss

IEEE P802.3ck Task Force, September 2021 20



120G MI Sl FDA, part 3
8,15, 110

163.10.2 Channel insertion loss

The maximum recommended insertion loss of the channel 15 ziven by Equation (163-4).

IL(H= | 0.693+ 2.161./f+ 0.607f 0.01 ££<26.5625 l (163—4)
L =19.12+ 1.773f 26.5625 < f=40 I
where
IL(fH 15 the insertion loss in dB at frequency f
v 15 the frequency in GHz
The 1 loss limit 15 1k d by Figure 163-6.
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Figure 163-6—Channel insertion loss limit

IEEE P802.3ck Task Force, September 2021

120F.4.2 Channel insertion loss (informative)

The channel insertion loss should be equal to or less than Equation (120F-2). Actual channel loss could be
hugher or lower than that mven by Equation (120F-2) due to the channel ILD, retum loss, and crosstalk.
Note that for this equation the channel loss at the Nyquist frequency 15 less than or equal to 20 dB.

Insertion_loss(f) < 1.083 + 1.444.[f+0432f (dB) (120F-2)
for 0.01 ££<53.125
where
15 the frequency in GHz
Insertion_loss(f) 15 the informative C2C msertion loss

nsertonloss (dB)
g &

N
w

& 8

0 5 W B 2D X5 B B 40 45 50 55
Frequency (GHz)
Figure 120F-5—Channel insertion loss limit
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120G HI SI method
128

Sinusoidal jitter

Cl 1206  SC 12063352 Pa10 L3 # v R I

Dawe, Piers Nvidia € Random jitter ;

Comment Type E Comment Stafus D HI SI method Paltgnt“ E -
“fransition time ... at TP43", “tter profie of the signal at the pattern generator output”. g Bounded ' .
These are the same place apart from the DC block. and # that makes a difference it would 44— uncorrelated ! i
be better to calibrate after it. Also 120G.3.5.2.2 says "at the output of the pattem Jitter ! s
generator” (words in a different order, so a search won't find both). — !

Termination TP1a dewmsemem

SuggestedRemedy and crosstalk .\

Change "at the pattem generator output” to “at Tp4a". calibration | DC = e B
EEE—— -

Proposed Response Response Status W or H N e &

PROPOSED REJECT. 7 "' TP4a '

This comment does not apply to the substantve changes between IEEE P202 3ck D2.2
and D21 or the unsatisfied negative comments fom previous drafts. Hence it is not within
the scope of the recirculation ballot.

The comment does not prowide sufficient justification to support the proposed change. Note VNA
also that the proposed change is technical, not editorial.
For task force discussion.

] —p  Arrow showing signal flow

1

' —>  Arrow showing mechanical insertion

1 Electrical signals shown single ended for clarity
.

¢) Random jitter and bounded uncormrelated jitter are added to the simmusoidal jitter such that the jitter
profile of the signal at the pattern generator output zpproxmmates Jpyg (max) and J4u (max) and
complies with the even-odd jitter (max) specification m Table 120F-1. These are imitial jitter values.
that will be modified by the addition of crosstalk in step e and adjustment of random jitter m step z.

Figure 120G-9—Example host st

IEEE P802.3ck Task Force, September 2021 22



120G HI SI method
130

Cl 1206 SC 12063352 P270 L19 =
Dawe, Piers Nvidia
Comment Type T Comment Sfatus D HI SI method

If “differential paak-to-peak voltage” is su| to convey the idea that the MSE and LSB
are not adjusted separately as in 120E.33.2.1 and D2.0, tdossn't do it. Also, dfferential
peak-to-p=ak voltage is limited at TP4, not the PG.

SuggestedRemedy
Change “differential p=ak-to-peak voltage are adjusted” to “amplitude are adjusted”.
Change “voltage tolerance given” 1o “voltage tolerance at TP4 given™.
See another comment aganst p268 Iine 45 about introducing the pattern generator.
Simiarly n 1206343 2step g.

Proposed Response Response Status W
PROPOSED ACCEPT IN PRINCIPLE.
This comment does not apply to the substantwe changes betwsen |EEE P802.3¢k D22
and D2.1 or the unsatisfied negative comments from previous drafts. Hence it is not within
the scope of the recirculation ballot.
However, the proposed change is an improvement to the draft.
The other comment referenced in the suggested remedy is comment #118.
The amplitude rather than the DPPV is adjusted, so a change in wording may be warrantsd
here.
The label in Table 120G-7 is "Differential peak-to-peak input voltage tolerance” without "at
TP4", aithough TP4 is shown in the test point column. There is no ambiguity with the
reference as written. No changes in this regard is warranted.
For task force discussion.

Table 120G-7—Host input characteristics

120G.3.3.5.2 Host stressed input test calibration

Eye height and VEC are measured at TP4 as described in 120G.5.2. The pattern generator random
jitter and differential peak-to-peak voltage are adjusted so that the eye height of the smallest eye
matches the target value and VEC 1s within the limits in Table 120G-8. The differential peak-to-
peak input voltage tolerance given in Table 120G—7 is not exceeded. The pattern generator pre-
emphasis and reference receiver settings that minimize VEC are used.

g)

The sentence constraining the voltage tolerance is poorly written
even with the proposed changes. The paragraph might be
rewritten as follows:

Eye height and VEC are measured at TP4 as described in 120G.5.2. The pattern
generator random jitter and differential-peak-te-peak—veltage-amplitude are adjusted so

that the eye height of the smallest eye matches the target value and VEC is within the
limits in Table 120G—8. The differential peak-to-peak voltage measured at TP4 does
not exceed the differential peak-to-peak input voltage tolerance given in Table
120G—7-+snetexeeeded. The pattern generator preemphasis and reference receiver
settings that minimize VEC are used.

120G.3.4.3.1 Module stressed input test setup

g) Eye height and VEC are measured at TP1a as described in 120G.5.2. The pattern generator random

jitter and differential peak-to-peak voltage are adjusted so that the eye height of the smallest eye
matches the target value and VEC is within the limits in Table 120G-10. The differential peak-to-
peak input voltage tolerance given in Table 120G-9 is not exceeded. For the high-loss case, the

reference recetver CTLE is limited to settings where gpc + gpc) 1s less than or equal to —13 dB.
This restriction does not apply for the low-loss case. The pattern generator pre-emphasis and

Parameter Reference 'I'e'st Value Units
point
Signaling rate, each lane (range) 120G.3.3.1 TP4a 53.125 =100 ppm GBd
Differential peak-to-peak input voltage tolerance (min) 120G.5.1 TP4
for short mode 600 mV
for long mode 900

reference receiver settings that minimize VEC are used.
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120G HI Sl method (preemphasis adjustment)
7

Cl 120G  SC 120G.33.5.2 P270 L19 2
Brown, Matt Huawei
Comment Type T Comment Sfatus D Hl 51 method

In item g, the adjustment of jitter, voltage, and equalization to minimze VEC are iteratve,
but this is not clear in the description.

SuggestedRemedy g) Eye height and VEC are measured at TP4 as described in 120G.5.2. The pattern generator random
Update the description to refiect the interative nature. Update item g in 1206.34.32in 3 jitter and differential peak-to-peak voltage_ are adjius_ted_ so0 that the eye height qf the spnllest eye
similar way. matches the target value and VEC 15 within the limits in Table 120G-8. The differential peak-to-

Proposed Response Response Status W peak input voltage tolerance ziven in Table 120G-7 15 not exceeded. The pattem generator pre-
PROPOSED REJECT. emphasis and reference recerver settings that mmmze VEC are used.

While addressing D2.1 comment #8, there was some agreement that the text should be
updated to address the concems expressed in ths comment, however sufficient detail was
not provided at that tme. However, the suggested remedy for this comment does not
provide sufficient detail to implement.

The comment might be resolved using the following modifications to the text:

Eye height and VEC are measured at TP4 as described in 120G.5.2. The pattern generator random
jitter and differential peak-to-peak voltage are adjusted, . while the pattern generator preemphasis

and reference receiver settings are adjusted to minimize VEC. so that the eye height of the smallest eye
matches the target value and VEC is within the limits in Table 120G—8. The differential peak-topeak

input voltage tolerance given in Table 120G-7 is not exceeded.-Fhepatterngenerator-preemphasts
and-referencereeetver-settings-thatminimize- VEC-areused:
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120G HI SI method (crosstalk pattern)
45

G126 501263332 £ 1 " e)  The counter-propagating crosstalk signals are calibrated at TP1a using a test system with a response
R Ad*_r ” rs:a:(t:? 5 padl as defined m 120G 3.1, rather than the reference receiver of 120G.5.2, to the differential peak-to-
i PRESHI0 il o i clook: T s euist 31U oy peak .\_oltag.e anel transition time (see 120G.3.1.4) specified in Table 120G—8. The erosstalk 51.gnal
between the PRBS13Q pattems on one lane and any other lane” transition time is calibrated with a PRBS13Q pattern. If the PRBS13Q pattern 1s used with a
common clock, there is at least 31 UI delay between the PRBS13Q patterns on one lane and any

This sentence seems out of place after the calibration of the crosstalk signal transition >
time. Also it's unclear why 31 Ul are required with a PRBS13Q. other lane. The pattern may be changed to PRBS31Q (see 120.5.11.2.2), scrambled 1dle (see 82.2.11

| ocking back ak e comespanding exd in S35 mhess fhis requirement was hesiied from. i and 119.2.49), or another valid 100GBASE-R, 200GBASE-R, or 400GBASE-R signal for
refers to PRBS31, and appears in reference to the effect of the crosstalk signals on the amplitude calibration.
stress signal, not to the calibration of the crosstalk signal.

It seems that this text should refer to PRBS31Q after the crosstalk calibration is complete,
to ensure that the different crosstalk sources are not in-phase (and appear uncormrelated).

This comment also applies to 120G.3.4.3.2 (module stressed input).
SuggestedRemedy

Move th quoed sentenc ot end o o pragrph (m ) and chinge PRES130" 0 The amended text would be as follows:
] 1Q°.
implement simiary in 1206.34.3.2. The counter-propagating crosstalk signals are calibrated at TP1a using a test system with a
Pm:;;sz“:;n::CEPT INR:;”:('::LSEG“ . response as defined in 120G.3.1, rather than the reference receiver of 120G.5.2, to the differential
\) o . . .
This comment does not apply to the substantive changes between IEEE P202.3ck D2.2 peak-to-peak voltage and transition time (see 120G.3.1.4) specified in Table 120G-8. The
s e e e e crosstalk 51gna1 transition time is calibrated with a PRBS1 3Q pattern. —I-f—t-he—P-RB—S—l—}Q-paﬁefn—rs

However, the proposed change is an improvement to the draft.
The way this procedure step is written PRBES13Q is a candidate pattemn for the crosstalk

signais, while allowing replacement with other pattems, including PRBS31Q, once }a-n&aﬂd-aﬁyheﬂaef—}me The pattern may be changed to PRBS3 1Q (see 120 5. 11 2.2), scrambled
S ekl e s e byl ey el idle (see 82.2.11 and 119.2.4.9), or another valid 100GBASE-R, 200GBASE-R, or 400GBASE-R
xm However, 3 similar consideration for PRBS31Q might be warranted. signal for amplitude calibration. If the PRBS13Q or PRBS31Q pattern is used with a common

"If the PRBS13Q pattem is used with a common clock, there is at least 31 Ul delay clock. there is at least 31 UI delay between the PRBS13Q patterns on one lane and any other lane.

between the PRBS13Q pattems on one lane and any other lane.”

Insert the following sentence at the end of item e:

“If the PRBS13Q or PRBS31Q pattem is used with 3 common clock, there is at least 31 Ul
delay between the PRBS13Q or PRBS31Q patterns on one lane and any other lane.”
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120G HI SI method (crosstalk pattern)
46

Cl 1206 SC 1206.33.52 P270 L13 #
Ran, Adee Cisco
Comment Type TR Comment Sfatus D Hi SI method

“The pattern may be changed to PRBS31Q (see 120.5.11.22), scrambled idle (see 82.2.11
and 119.2.4.0), or another valid 100GBASE-R, 200GBASE-R. or 400GBASE-R signal for
ampitude calibration.”

The "may’” in this sentence means that the pattem may also _not_ be changed, so
PRBS13Q can be used as the crosstalk pattem for EH/VEC calibration. But PRBS13Q is

not 3 representative signal and the csths_zdk_ it creates iy be different ggfiﬂ the other e)  The counter-propagating crosstalk signals are calibrated at TP1a using a test system with a response
23::5,05,5 i A e ey e e as defined m 120G.3.1, rather than the reference receiver of 120G.5.2, to the differential peak-to-
§ : ; ) peak voltage and transition time (see 120G.3.1.4) specified in Table 120G-8. The crosstalk signal
mm;btechwm Ao 5. 69, e T pationns xismpudt ot transition time is calibrated with a PRBS13Q pattern. If the PRBS13Q pattern 1s used with a
_ : common clock, there is at least 31 UI delay between the PRBS13Q patterns on one lane and any
i commpent sl aypiies S S 200 201 22 fmodele shemed ). other lane. The pattern may be changed to PRBS31Q (see 120.5.11.2 2), scrambled idle (see 822 11
SPpindiowuy _ , and 1192.49), or another valid 100GBASE-R, 200GBASE-R, or 400GBASE-R signal for
In the quoted sentence. change "may be” to "is", and change “for amplitude calibration” to . B -
“for ampitude and stressed signal calibration”. amplitude calibration.
Implement similarfy in 120G.24.3.2.
Proposed Response Response Status W
PROPOSED REJECT.

This comment does not apply to the substantive changes between |EEE P802.2ck D2.2
and D2.1 or the unsatisfied negative comments from previous drafts. Hence it is not within
the scope of the recirculation ballot.

Since the crosstalk response passes very littie low frequency (e.g., less than 1 GHz)
signal, PRBS13Q should be sufficient as the pattem for a crosstak signal and thus is a
relevant candidate pattem.

The comment does not provide sufficient justification for the proposed changes.
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120G HI SI method

1 2 1 120G.3.3.5.2 Host stressed input test calibration

e) The counter-propagating crosstalk signals are calibrated at TP1a using a test system with a response
as defined m 120G.3.1, rather than the reference recerver of 120G.5.2, to the differential peak-to-

Cl 1206 SC 1206.3.3.52 P20 L13 # peak voltage and transition time (see 120G.3.1.4) specified in Table 120G-S8. The crosstalk signal

Dawe, Piers Nvidia transition time is calibrated with a PRBS13Q pattern. If the PRBS13Q pattern 15 used with a

Comment Type T Comment Stafus D HI S method common clock, there is at least 31 UI delay between the PRBS13Q patterns on one lane and any
This sentence used to s3y “The pattem may be changed to a valid 100GBASE-R, other lane. The pattern may be changed to PRBS31Q (see 120.5.11.2.2), scrambled i1dle (see 82.2.11
SIS o Ao = T R fm?i’ffiﬁﬁm o e ;;1”;:;!'"9"‘ and 119.249), or another valid 100GBASE-R, 200GBASE-R, or 400GBASER signal for
amplitude and transition time. and module stressed input calibration with target amplitude amplitude calibration.

and shew time. It wasn't as dear as it could have been: crosstalk pattem or victim pattem?

Amplitude cafbration of crosstalk or victm? | believe it meant that the crosstalk pattem

could be changed to a long one when calibrating the eye height of the victim. CEI . i

16.3.10.3.1 says “The crosstalk signal is calibrated at TP4 or TP1ausing a @PRBS13cel 1 he amended text in 120G.3.3.5.2 would be as follows:

pattemn, then the pattem is changed to QPRBS31-CEl for the test”.
SuggestedRemedy

Change The pattem” to “The crosstalk pattem’”, change “ampltude calibration” to The counter-propagating crosstalk signals are calibrated at TP1a using a test system with a

“stressed signal eye height and VEC calibration”. Alsoin 120G.34.2 2 step e. response as defined in 120G.3.1, rather than the reference receiver of 120G.5.2, to the differential
Proposed Response Response Status W peak-to-peak voltage and transition time (see 120G.3.1.4) specified in Table 120G—8. The
PROPOSED ACCEPT IN PRINCIPLE. i ition time i i i i
s e ab gl iy o e bl chiiiges e e e crosstal.k signal transition time is gallbrated with a PRBS13Q pattern. If the PRBS13Q pattern is
and D2 1 or the unsatisfied negative comments from previous drafts. Hence it is not within used with a common clock, there is at least 31 UI delay between the PRBS13Q patterns on one
i e ey mﬂi AL AN 1L lane and any other lane. The crosstalk pattern may be changed to PRBS31Q (see 120.5.11.2.2),
Implement the suggested remedy with editorial license. scrambled idle (see 82.2.11 and 119.2.4.9), or another valid 100GBASE-R, 200GBASE-R, or

400GBASE-R signal for amptitude-stressed signal eye height and VEC calibration.

120G.3.4.3.2 Module stressed input test calibration

e) The counter-propagating cross signals are calibrated at TP4 using a test system with a response
as defined mm 120G.3.1. rather than the reference receiver of 120G.5.2, to the differential peak-to-
peak voltage and transition time (see 120G.3.1.4) specified in Table 120G-10. The crosstalk signal
transition time is calibrated with a PRBS13Q pattern. If the PRBS13Q pattern 15 used with a
common clock, there 15 at least 31 Ul delay between the PRBS13Q patterns on one lane and any
other lane. The pattern may be changed to PRBS31Q (see 120.5.11.2.2), scrambled idle (see
82211, 119.249), or another valid 100GBASE-R, 200GBASE-R. or 400GBASE-R signal for

IEEE P802.3ck Task Force, September 2021 amplitude calibration.



120G HI SI method
112

Cl 120G  SC 120G.34.32 P273 L34 = E
Dawe, Piers Nwidia
Comment Type TR Comment Sfatus D Hi Sl method

“as X as possible” is bad language in 3 standard or any kind of spec. How hard is the
reader supposed to try? No expense spared!? This isnt a moonshot, what we ask for has
to be achievable at a reasonable cost | know in this case, the cost of getting to the
differential peak-to-peak input voitage tolerance should not be a problem, but aveid bad
language.
SuggestedRemedy
Change "The initial signal level is set as high as possible without exceeding the differential
peak-to-peak input voltage tolerance given in Table 120G-27 to "The initial signal level does
not excesd the differental peak-to-peak input voltage tolerance given in Table 120G-2, but
may be set at the high end of the range for jitter calibration”. Similarly in 120G.3.3.5.2.
Proposed Response Response Status W
PROPOSED REJECT.
The proposed changes do not improve the quality of the draft.

120G.3.4.3.2 Module stressed input test calibration

The stressed mput signal is calibrated by the following procedure.

a)  The pattern generator is set to generate a PRBS13Q pattern (see 120.5.11.2.1) with transition time
(see 120G.3.1.4) at the input to the frequency-dependent attenuator as specified in Table 120G-10.
The mitial signal level i1s set as high as possible without exceeding the differential peak-to-peak
mput voltage tolerance given in Table 120G-9.

b)  Sinusoidal jitter 1s applied with frequency and amplitude per case F in Table 162-16.

IEEE P802.3ck Task Force, September 2021
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120G HI SI method (near end)

Cl 1206  SC 1206.33.51 P 269 L12 =
Dawe, Piers Nvidia
Comment Type T Comment Sfatus D Hi 51 method
short or long mode far-end
SuggestedRemedy
short or long mode far-end test or long mode near-end test
Proposed Response Response Status W
PROPOSED REJECT.

This comment does not apply to the substantwe changes between |EEE P302.2¢ck D2.2
and D2.1 or the unsatisfied negative comments from previous drafts. Hence 1 is not within
the scope of the recirculation ballot.

The comment does not prowide any justification to support the proposed changes.

As written, the text requests that regardless of whether the host requests long mode or
short mode, only the far end test is required.

For task force discussion.

The measurement receiver used for test calibration includes:

— clock recovery unit (CRU) that acts as a high-pass jitter filter with a 3 dB corner frequency of 4 MHz
and a slope of 20 dB/decade,

— reference host channel to be configured for short or long mode far-end test as specified in
120G.3.2.2.1, and

IEEE P802.3ck Task f — @ reference receiver as specified in 120G.5.2.



120G HI SI method (near end)
123

Cl 120G  SC 120G.3.352 P270 L17 #
Dawe, Piers Nvidia
Commeni Type E Comment Stafus D HI SI method

“parameters in Table 120G-5 for far-end host channel type and the requested mode™: but
n one case, the near end needs a parameter from the table

SuggestedRemedy
parameters in Table 120G-5 for host channel type and the requested module output mode

Proposed Response Response Status W

PROPOSED REJECT.

This comment does not apply to the substantive changes between |EEE P202.3ck D2.2
and D2 1 or the unsatisfied negative comments from previous drafts. Hence it is not within
the scope of the recirculation ballot.

The stressed input tolerance test is defined using only the far-end reference host channels,
s0 only the far end parameters are required.

-

f)  The reference host channel 15 configured in the zame way as the host PCB 1n 120G.3.2.2.1 using the
parameter' in Table 120G-5 for far-end host channel type and the requested mode (shoxt or long).

. : o 1 1. 1 Ty~ 1 “ T4 1 i p 1TAAS S A ™ . 1
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120G HI SI method
148

Cl 120G SC 120G.3.35.2 P270 L2 #
Dawe, Piers Nvidia
Comment Type TR Comment Stafus D HI SI method

The host stressed input signal is emulating a module so must obey the same rules. VEC
and eye height must be in spec for both near end and far end. The signa should be
adjusted to minimise VEC for both, or possibly to minimise VEC for far end while keeping
in spec 3t near end. The eye height should match the target at far end and be graeter at
near end.

SuggestadRemedy
This procedure needs road-testing before the draft can be said to be "without technical
issues”. In the meantime, 3dd text to the draft to explain more fully what the procedurs is.

Proposed Response Response Status W
PROPOSED REJECT.
Item g) instructs that the eye height of the smallest eye match the target value in Table
120G-3. Table 120G-3 provides only one value to be used for both near-end and far-end
measurements.
Item g) instructs that VEC is within the limits in Table 120G-8. Table 120G-8 provide only
one range (with maximum and minimum) to be used for both near-end and far-end
measurements.
fTaI:e m:dule output specifications for eye height and VEC are the same for near-end and

-end.

There is no need for testing the host input with different target values and ranges for near-
end and far-end.

g) Eye height and VEC are measured at TP4 as described 1n 120G.5.2. The pattern generator random
jitter and differential peak-to-peak voltage are adjusted so that the eye height of the smallest eye
matches the target value and VEC 1s within the limits in Table 120G-8. The differential peak-to-
peak mput voltage tolerance given in Table 120G-7 1s not exceeded. The pattern generator pre-

emphasis and reference receiver settings that minimize VEC are used.
IEEE P802.3ck Task Fo
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120G HI SI method
125

Cl 120G SC 120G.3.3.53 P270 L48

ll LT |
Dawe, Piers Nvidia

Comment Type T Comment Status D HI SI method
This says that "the pattern generator is set .. with sinusocidal jtter for each case
n Table 162-16" then the HCB is detached from the MCB, implying that all SJ cases are
used together (as one might for a TV receiver that must receive one channel whis all
others are active).
Editorial: detached and plugged are an odd par.

SuggestedRemedy
After the stress has been calbrated, the pattern generator is set to generate PRBS31Q.
scrambled idie, or another valid 100GBASE-R. 200GBASE-R, or 400GBASE-R sequence.
The HCB is unplugged from the MCB and is plugged into the host under test. The host
electrical output is enabled on all lanes with any of the pattems above. The sinusoidal jitter
is stepped through the six cases in Table 162-16.

Proposed Response Response Status W
PROPOSED ACCEPT IN PRINCIPLE.
This comment does not apply to the substantive changes between |EEE P202.3ck D2.2
and D21 or the unsatisfied negative comments from previous drafts. Hence it is not within
the scope of the recirculation ballot.
However, the proposed change is an improvement to the draft.
Implement the suggested remedy.

120G.3.3.5.3 Host stressed input test procedure

The amended text would be as follows (option 1):

After the stress has been calibrated, the pattern generator is set to generate
PRBS31Q, scrambled idle, or another valid 100GBASE-R, 200GBASE-R, or
400GBASE-R sequence;with-sintsotdatjttter-foreachease-n~table+62—16. The
HCB is detaehed-unplugged from the MCB and is plugged into the host under
test. The host electrical output is enabled on all lanes with any of the patterns

above._The sinusoidal jitter is stepped through the six cases in Table 162-16.
Alternately (option 2)...

After the stress has been calibrated, the pattern generator is set to generate
PRBS31Q, scrambled idle, or another valid 100GBASE-R, 200GBASE-R, or
400GBASE-R sequence;with-sintsotdatjttter-foreachease-tntable+62—16. The
HCB is detaehed-unplugged from the MCB and is plugged into the host under
test. The host electrical output is enabled on all lanes with any of the patterns

above._The test is repeated with sinusoidal jitter set to each of the six cases in
Table 162-16.

After the stress has been calibrated. the pattern generator 15 set to generate PRBS31Q. scrambled idle. or
another valid 100GBASE-R., 200GBASE-R. or 400GBASE-R sequence, with sinusoidal jitter for each case
m Table 162-16. The HCB 15 detached from the MCB and 1 plugged into the host under test. The host
IEEE P802 3ck - electnical output 15 enabled on all lanes with any of the patterns above. 32



120G HI S| method (BER)
126

120G.3.3.5.3 Host stressed input test procedure

After the stress has been calibrated. the pattern generator 15 set to generate PRBS31Q, scrambled idle, or
another valid 100GBASE-R, 200GBASE-R, or 400GBASE-R sequence, with sinusoidal jitter for each case
m Table 162-16. The HCB 15 detached from the MCB and 15 plugged into the host under test. The host
electnical output 15 enabled on all lanes with any of the patterns above.

If the test is performed with PRBS31Q, the host BER may be calculated using the bit ervor counter in the
PMA test pattern checker (see 120.5.11.2.2) as the number of bit errors divided by the number of received
bits. The host BER is the average of the BER of each of its lanes.

If the test 15 performed with scrambled 1dle or another valid I00GBASE-R, 200GBASE-R. or 400GBASE-R
sequence, the host BER may be calculated using the host FEC decoder error counters {(see 91.6 and 119.3.1),
as the number of FEC symbol errors divided by the number of recerved bits.

The number of recerved bits may be esimated based on the test ime.

Methods of extracting the received bit pattern and counting errors other than the ones desenibed above may
be used if they generate equivalent results.

120E.3.3.2.1 Host stressed input test procedure

If the test is performed with pattern 3, the host BER may be calculated using the host’s PMA test pattern
checker (see 120.5.11.2.2). If the test is performed with pattern 5 or a valid 200GBASE-R/400GBASE-R
signal, the BER may be calculated using the host's PCS Reed-Solomon decoder error counters (see 119.3.1),
as the number of FEC symbol errors divided by the number of received bits. The number of received bits
may be estimated based on the test time.

IEEE P802.3ck Task Force, September 2021

Proposed Response

Cl 1206  SC 120G.33.53 P270 L50 #
Dawe, Piers Nwidia
Comment Type T Comment Sfatus D Hi Sl method

There's a problem wath identifying which lanes are relevant. For "The host electrical output
is enabled on al lanes with any of the pattemns above”, this is to include realistic crosstalk
so it could include all 8 transmit lanes of 3 QSFP-DD, or maybe all the output lanes on the
host  t makes a difference. While for "The host BER is the average of the BER of each of
its lanes”, only the lanes in the PMA (AUI) under test (1, 2 or 4 lanes) are relevant.

"Module BER” in 120G.3.4 2.3 is even more open to misinterpretation because we are so
clear how many lanes a module has. But, temminology for this has been set up: the temm
“interface BER™ occurs 19 times in section 8, and is defined in 86.8.2.1, 86.84.7, 86.8.4.8,
858.1.1..

SuggestedRemedy
Change paragraph to:
The relevant BER is the interface BER, which is the average of the BER of each of the
lanes in the AUl under test.
If the test is performed with PRBS31Q, the BER of 3 PMA lane may be calculated using
the bit error counter in the PMA test pattern checker (see 120.5.11.2.2) as the number of
bit errors divided by the number of recaived bits.
I the test is performed with scrambled idle or another valid 100GBASE-R, 200GBASE-R.
or 400GBASE-R sequence, the interface BER may be calculated using the host FEC
decoder error counters (see 81.8 and 118.3.1), as the number of FEC symbol errors
divided by the number of received bits.
Simidarly in 120G.34.2.3.

Response Status W

PROPOSED ACCEPT IN PRINCIPLE.

This comment does not apply to the substantve changes betwesen |EEE P302.2ck D2.2
and D2.1 or the unsatisfied negative comments from previous drafts. Hence it is not within
the scope of the recirculation ballot.

However, the proposed change is an improvement to the draft.

The term “interface BER' is used exclusively in Clause 88 and Clause 85 and is related to
optical PMDs. The term "host BER” is used in Annex 120E which specifies the 200GAUI-4
and 400GAUI-8, which are 3 more relevant to 120G.

However, it doesn't make sense to use multiple terms for essentially the same thing.
Implement the suggested remedy with editorial license.

For task force discussion.
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120G.3.3.5.3 Host stressed input test procedure

1 20 G H I SI m eth Od (B E R) After the stress has been calibrated, the pattern zenerator 15 set to generate PRBS31Q, scrambled idle, or

1 2 7 another valid 100GBASE-R, 200GBASE-R. or 400GBASE-R sequence, with sinusoidal jitter for each case
m Table 162-16. The HCB 15 detached from the MCB and 15 plugged into the host under test. The host
electncal output 15 enabled on all lanes with any of the patterns above.

If the test 15 performed with PRBS31Q, the host BER may be calculated using the bit emror counter in the

Cl 120G SC 120G.3353 P271 L7 # PMA test pattern checker (see 120.5.11.2.2) as the number of bit errors divided by the number of received
: ot bits. The host BER is the average of the BER of each of its lanes.

Dawe, Piers Nvidia

Comment Type I3 Comment Stafus D HI SI method If the test 15 performed with scrambled idle or another valid 100GBASE-R, 200GBASE-R. or 400GBASE-R

"Methods tractng rece it pattern counting emmors other sequence, the host BER may be calculated using the host FEC decoder error counters (see 91.6 and 119.3.1),
m‘;{bzve may b?e used ifv;gymggr? erate ::;Jivdemnrgesults' - mmem;es as the number of FEC symbol errors divided by the number of recerved bits.
needed for something that shouldn’t need saying each time.

The number of received bits may be eshmated based on the test ime.

SuggestadRemedy
Other methods of extracting the received bit pattem and counting emors may be used Methods of extracting the received bit pattern and counting errors other than the ones described above may
they generate equivalent results. be used if they zenerate equivalent results.
Alsoin 120G.34.23.
Proposed Response Response Status W 120G.3.4.3.3 Module stressed input test procedure
PROPOSED REJECT.

This comment does not apply to the substantive changes between IEEE P802.3ck |Aﬁer the stress has been calibrated. the pattern generator 1s set to generate PRBS31Q, scrambled idle, or
and D21 or the unsatisfied negative comments from previous drafts. Hence it is ndmother valid 100GBASE-R, 200GBASE-R, or 400GBASE-R sequence. with sinusoidal jitter for each case

the scope of the recirculation ballot. mn Table 162-16. The HCB 15 detached from the MCB and the module under test 15 plugzed 1nto the MCB.
The proposed changes do not improve the quality of the draft. The module electrical output is enabled on all lanes with any of the patterns above.

If the test 15 performed with PRBS31Q, the module BER may be calculated using the bit error counter in the
PMA test pattern checker (see 120.5.11.2.2) as the number of bit errors divided by the number of received
bits. The module BER 15 the average of the BER of each of its lanes.

If the test 15 performed with scrambled idle or another valid 100GBASE-R, 200GBASE-R. or 400GBASE-R
sequence, the module BER may be calculated by placing the module under test into local loopback (see
120.5.9) and feeding the module output into a compliant host or its equivalent. The module BER 15
calculated using the host FEC decoder emror counters (see 91.6 and 119.3.1), as the number of FEC symbol
emors divided by the number of recerved bits.

The number of recerved bits may be eshmated based on the test ime.

Methods of extracting the recerved bit pattern and counting errors other than the ones described above may
IEEE P802.3ck Task Force, September 2021 be used if they generate equivalent results. 34



120G HI/MI SI PG EQ
[56, 66, 67, 132]

Cl 1206 SC 12063352 P270 L21 #
Ran, Adee Cisco
Comment Type TR Comment Status D HIMI SI PG EQ

(CC - Host stressed input and Module stressed input)

The term “pattem generator pre-emphasis” s used n both procedures without any
defintion, and does not appear anywhers else. Furthemmore, it is stated that the “settings
that minimze VEC are used”. But it is not stated from which set of settings the minimum is
taken.

Pattern generators used to create the stressed input signal may be able to apply arbitrarily
long FFEs for “pre-emphasis”. Consider the following two cases:

1. An FFE that optimzes the signal (e.g., zero-forces the |S]) after the test channel and the
reference RX with some CTLE setting (there is 3 different FFE for each CTLE setting even
without any DFE)

2. An FFE that simiarly optimzes the signal at the shicer of 3 DUT with a receiver which is
different from the reference (for example. has a more capable equalizer with lower noise).

The FFE(s) (one per CTLE) of the first case would create the best VEC durng stress
calibration (which would require adding jitter to get the VEC to the target). The specification
can be nterpreted as  one of these multiple FFEs is the "pre-emphasis” that should be
used (as there is no restriction), and each one creates a different stress. This does not
make sense, as the signal in real life will not be optimzed Fike that.

The FFE in the second case would create a signal that may look less ideal in calibdation
(s0 less jiter will be added) but is actually better for the DUT. If we allow this FFE it can be
used to game the test.

With no limitation on what “pre-emphasis” means, both cases above are equally valid: we
do not expect people to go into the trouble of finding these FFE, but different people can
use different settings and get different stressed signals which would defeat the purpose of
a standard test. And other people may use signal generators with shorter FFEs or no FFE
at all, creating even more vanability in test conditions.

If we think the allosed “pre-emphasis” settings are not uniimited, we should specify what is
allowed (and thus the optimzation space for creating the stressed signal).

Although any specfication would be better than none, the most reasonable speciication
would be the 5-tap FFE (3 pre, 1 post) in the COM mode! of clauses 162. 183, and annex
120D, which was usad in multiple presentations that anafyzed channels and stress signals,
and wil be widely implemented.

SuggestedRemedy
Insert the following paragraph after the 2rd paragraph of 120G.3.2.5.1 (Host stressed nput
test setup):

“The pattemn genrator has pre-emphasis capability equivalent to the functional model of the
transmit equalizer defined in 120F .3.1.2. with the coefficient values ranges and step sizes

in Table 120F-8."

Apply simiary for module stressed input test setup in 120G3.43.1.

Proposed Response Response Status W
PROPOSED ACCEPT IN PRINCIPLE.
This comment proposes that test results will be very inconsistent since the strength of the
tranmitter equalizer may very from just good enough to overkd. A simiar sentiment is
echoed by comments 86, 257, and #132.
#56 proposes PG EQ be constramned like the C2C TXin 120F.3.1.2
236 and #37 proposes PG EQ be contrained like KR TX in 162.0.2
£ 132 proposes PG EQ be constrained as having at most 2 taps with one post-cursor tap

with value >=0

Apply chosen constraint to both 120G.3.3.5.2 and 120G.3.43.1.

For task force discussion.
Cl 1206 SC 12063352 P270 L2 =2 ____}
Dawe, Piers Nvidia
Comment Type TR Comment Status D HI/MI SI PG EQ

Remove ambiguity. The reader doesn't know if the writer had precursor emphasis in mind,
or calls any output emphasis "pre-". Also, we can reduce the search space and vaniation
among stressed signal setups a little.

SuggestedRemedy
Change “pattern generator pre-emphasis” to “pattern generator emphasis”™. Add "There is

no more than one pattem generator post-emphasis tap, with a positive or zer value.”
Simidardy in 120G.34.32.
Proposed Response Response Status W

IN PRI

“Pre-emphasis” mphestheemahnbomspromded by the transmitter rather than the
receiver so the wording is not ambiguous.

Resolve using the response to comment #56.
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120G HI/MI SI PG EQ
[56, 66, 67, 132]

Cl 1209  SC 12093352 P270 L21 #

Melitz, Richardd Samtec

Commeni Type TR Comment Stafus D HIMI 81 PG EQ
The statement followng statement offers little constraint on what may be used for
preemphasis. “The pattem generator pre-emphasis and reference receiver settings that
minimize VEC are used.” For example: Why couldn’t the pattem generator use a discrete
muti-tone (DMT) equalizer? There may be other examples.

SuggestedRemedy
Add a iine indicating that the pattern generator pre-emphasis may be approxmately the
capability specified n 163.2.2

Proposed Response Response Status W

PROPOSED ACCEPT IN PRINCIPLE.
Resolve using the response to comment #56.

Cl120g  SC 120g.3.45.2 P274 L19 = [D
Melitz, Richardd Samtec
Comment Type TR Comment Status D HIMI 81 PG EQ

The statement following statement offers little constraint on what may be used for
minimize VEC are usaed.” For example: Why couldn’t the pattemn generator use a discrate
muti-tone (DMT) equalizer? There may be other examples.

SuggestadRemedy
Add a Ine indicating that the pattern generator pre-emphasis may be approximately the
capability specified in 163.2.2

Proposed Response Response Status W

PROPOSED ACCEPT IN PRINCIPLE.
Resolve using the response to comment 56,

IEEE P802.3ck Task Force, September 2021

These comments propose that some constraints on the pattern generator
equalization architecture is required, but suggest different
architectures/values.

#56 proposes PG EQ be constrained like the C2C TX in 120F.3.1.2
4 taps

#66 and #67 proposes PG EQ be constrained like KR TX in 163.9.2
#132 proposes PG EQ be constrained as having at most 2 taps with one

post-cursor tap with value >= 0

~ ..C2C taps, Table 120F-1

Output waveform®
absolute value of step size for all taps (min) 1629314 0.005
absolute value of step size for all taps (max) 1629314 0.025
value at min state for ¢(-3) (max) 1629315 -0.05
value at max state for c(-3) (min) 1629315 0
value at min state for ¢(-2) (max) 1629315 0

value at max state for ¢(-2) (min) 1629315 0.1
value at min state for c(-1) (max) 1629315 03
value at max state for ¢(-1) (min) 16293.15 0
value at min state for ¢(0) (max) 1629315 05
value at min state for ¢(1) (max) 1629315 -0.1
value at max state for ¢(1) (min) 162.9.3.1.5 0

KR taps, Table 163-5

Transmitter waveform
absolute value of step size for all taps (min) 1629314 0.005 —
absolute value of step size for all taps (max) 1629314 0.025 —
value at minimum state for ¢(-3) (max) 16293.1.5 -0.06 _
value at maximum state for ¢(-2) (min) 1629315 0.12 —
value at minimum state for ¢(-1) (max) 1629315 -034 —
value at minimum state for ¢(0) (max) 1629315 0.5 —
value at minimum state for ¢(1) (max) 1629315 02 —
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120G HI SI PG BW
119

Cl 1206 SC 12063351 P269 L2 #
Dawe, Piers Nwidia
Comment Type T Comment Sfatus D HI 8i PG BW

This used to say “comer frequency between 150 MHz and 200 MHz. This value is kept
below the upper frequency limit of the pattem generator extemal modulator input” because
some pattern generators have jitter bandwidths around 100 MHz.

SuggestedRemedy
Before arbitrarily deleting technical content. | would like to hear from the PG companies
and users if this is stll a problem, and if it is, whether a tactic such as relying on the PG's
own response with no extra fiter is reasonable, or what to do.

Proposed Response Response Status W

PROPOSED REJECT.
s comment does not apply to Ihe substantive chalges between |EEE P302.

dtnr ]
d)to(snote Changedpage!romZGBmZBG]

This comment pertains to the recipe for creating bounded
uncorrelated jitter.

The concern that, while D2.0 recommends a low-pass bandwidth
range of 150-300 MHz and requires the BW to be within the
frequency range of the test equipment, D2.2 rather requires the
range to be in the 150-300 MHz range and says nothing about
the test equipment bandwidth.

However, the comment provides no actionable remedy.

IEEE P802.3ck Task Force, September 2021

D2.0

Bounded uncorrelated jitter provides a source of bounded high probability jitter uncorrelated with the signal
stream This jitter stress source may not be present in all stressed pattern generators or bit error ratio testers.
It can be generated by driving the pattem generator external jitter modulation input with a filtered PRBS
pattern. The PRBS pattem length should be between PRBS7 and PRBS9 with a signaling rate approximately
1/10 of the stressed pattern signaling rate (e.g.. 5.3125 GBd). The clock source for the PRBS generator is
asynchronous to the pattern generator clock source to ensure non-correlation of the jitter. The low-pass filter
that operates on the PRBS pattem to generate the bounded uncorrelated jitter should exhibit 20 dB/decade
roll-off with a -3 dB comer frequency between 150 MHz and 300 MHz. This value is kept below the upper
frequency limit of the pattem generator external modulator input. Random jitter and bounded uncorrelated
Jitter are added such that the output of the pattern generator approximates the output jitter profile given by
maximum Jpy ¢ and maximum J4u, and complies with the even-odd jitter specification. in Table 120F-1.
The counter propagating crosstalk signals duning calibration of the stressed signal are asynchronous with
target differential peak-to-peak voltage of 870 mV and transition time of 10 ps as measured at TP1a (without
the use of a reference receiver). The crosstalk signal transition time is calibrated with PRBS13Q. The pattem

D2.2
Bounded uncomelated jitter may not be available in all stressed pattern generators or bit ervor ratio testers. It
can be generated by dnving the pattern generator external jitter modulation mput with a low-pass filtered
pseudo-random pattern. The pattem zhould be either PRBS7 or PRBSY (see 83.5.10) with a signaling rate
approxmmately 1/10 of the stressed pattern signaling rate (e.z., 5.3125 GBd). The clock source for the PRBS

generator 15 asynchronous to the pattern generator clock source. The low-pass filter has 20 dB/decade roll-
off with a -3 dB comer frequency between 150 MHz and 300 MHz.
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120G HI Sl PG output
118

Gl 1206 SC 120G.33.5.1 P 268 L45 #
Dawe, Piers Nvidia
Comment Type T Comment Status D Hi 8i PG output
Before Fisting the impanments. this would be a good place to say that there is a pattem
generator with adjustable amplitude, yet the four PAM4 levels are kept nominally (i.e. at
low frequency) equally spaced.
SuggestedRemedy
Add sentence per comment. Similarly in 120G.3.3.4.1.

120G.3.3.5.1 Host stressed input test setup

The host stressed mnput test setup 15 illustrated 1n Figure 120G-9. The stressed signal 15 applhied at TP4a and
15 calibrated at TP4.

A

Proposed Response Response Status W
PROPOSED REJECT.
This comment does not apply to the substantwe changes between
and D21 or the unsatisfied negative comments from previous drafts.
the scope of the recirculation ballot.
The referenced Figure 120G-2 showing the presence of a pattem generator. A
amplitude is implicit in the calibration procedure in 120G.3.35.2.
However, it might be appropriate to formally constrain the relative level mismatch.
For task force discussion.

E P802.3ck D2.2
it is not within

IEEE P802.3ck Task Force, September 2021

P
The stressed s1znal includes the following impairments:
—  Sinusoidal jitter. random jitter, and bounded uncorrelated jitter and
— Counter-propagating crosstalk signals.

120G.3.4.3.1 Module stressed input test setup

e module stressed input test setup 1s llustrated i Figure 120G-10. The stressed signal 15 applied at TP1
} ibrated at TPla.

The stressed signal includes the following impairments:
—  Sinusoidal jitter, random jitter. and bounded uncorrelated jitter
— Frequency-dependent attenuation representing the host channel, which may be implemented wath
PCB traces. The frequency-dependent attenuation 15 used only for the high-loss case (see
120G.3.43.2).

— Counter-propagating crosstalk signals.
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120G HI Sl method (PG transition time)

133

120G.3.3.5.2 Host stressed input test calibration

Cl 1206 SC 120G.33.52 P 269 L51 #3 ______J

Dawe, Piers Nvidia

Commeni Type T Comment Stafus D HI SI method
Changing the "pattemn generator [pre-Jemphasis” in step g will change the pattern generator
transition time from step 3.
More generally, s asking the pattemn generator for a particular edge speed reasonable, or
should the calibration be based on the signal at TP4 rather than the signal at TP1 and the
tolerances of the mated compliance boards (and the frequency-dependent attenuator, for
module stressed input tolerance).

SuggestedRemedy
In step a. say that, exceptionally, this pattern generator transition time is defined for neutral
emphasis at the pattem generator output.
Similarly in 120G.3.4.3.2.

Proposed Response Response Status W
PROPOSED REJECT.
This comment does not apply to the substantive changes between |EEE P202.3ck D2.2
and D21 or the unsatisfied negative comments from previous drafts. Hence it is not within
the scope of the recirculation ballot.
It might make sense to specify the pattemn generator output equalization state for the
transition time measurement. However, there is no explicit requirement for the pattemn

generator to support a neutral state as proposed.
For task force discussion.

The host stressed input signal 1s calibrated by the following procedure.

a) The pattern generator 1s set to generate a PRBS13Q pattern (see 120.5.11.2.1) with transition time
(see 120G.3.1.4) at TP4a as specified in Table 120G-8. The imitial signal level 1s set as high as
possible without exceeding the differential peak-to-peak mput voltage tolerance given m

Table 120G-7.
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120G pattern numbers
114

SC 120G.31.5

Pas Lo C
Dawe, Piers Nwidia

Comment Type TR Comment Sfatus D paftem numbers
Removing any menton of the pattern numbers that have been used for module testing for
20 years, 40GBASE-CR4 and 100GBASE-CR10. and AUls 83E and 120E, is not
warranted. There is no need for the writer to obstruct module professionals. As this annex

uses several test patterns like an optical PMD, # should have 3 table of test pattems giving
the pattern number, which this draft lacks, and description, and reference for definition.

SuggestedRemedy

After

All counter-propagating signals are asynchronous to the co-propagating signals using the
PRBS13Q (see 120.5.11.2.1) or PRBS31Q (see 120.5.11.2.2) pattem
add

O 120G

PRBS13Q is also known as pattern 4 and PRBES31Q is also known as pattemn 3.

If it's worth repeating the references to 120.5.11.2.1 and 120.5.11.2.2in 1206.3.2.2 (and it
is, because a module professional doesnt have a specific reason to read 120G.3.1.5 Host
output eye height and vertical eye dosure (VEC) ). add the same sentence there. |t could
be an informative NOTE. We could assume that someone using a stressed mnput section

will read the section for one of the outputs, so I'm not asking to add the same information

to the stressed input sections.

Proposed Response Response Status W
PROPOSED REJECT.
This comment is 3 restatement of D2.2 comment 2118 with a modified suggested remedy.
D2.2 comment #1109 requested a table listing pattems and providing patttem numbers.
There was no consensus by the task force to make the proposed changes.
The reference to pattern numbers is not necessary as this is not an opitical nterface.

IEEE P802.3ck Task Force, September 2021

D2.0 comment #178

P2z L1 *
Dawe, Piers Nvidia
Commeni Type TR Comment Stafus R pattern table
As this annex uses several test patterns like an optical PMD, it should have a table of test
pattemns gwving the pattern number, which this draft lacks, and description, and reference
for definition.
SuggestadRemedy
Copy Table 167-10, Test pattems, leaving out the rows that don't apply. Refer to the table
from elsewhere in the annex to reduce clutter end repetition.

Response Response Status U
REJECT.

Cl 120G SC 120G.31.5

Table 167-10 may be found in 802.2db.

It is not clear that the proposed table with pattern numbers will improve the draft al things
considersd.

It can indeed reduce some clutter for cases whers multiple pattems are listed for a
particular test step, but not in cases where a single pattern is referenced. It is more
convenient to the reader to list the pattern names; the reader would otherwise have to
memorze the relationship between pattemn numbers and the pattem they represent. The
test pattemn names fine up better with the test equipment controls.
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120G MI Sl FDA equation
109

Cl 120G SC 120G.3.4.3.2 P274 L4 =
Dawe, Piers Nvidia
Comment Type T Comment Status D (bucket1)

| believe that when the complex numbers are boiled down to decibels, and noting that
gammao is 0 and Zc is 100 ohm, the respones has the form lldd = A.sqgri(f) + B.f exactly.

SuggestedRemedy
Please give the equation.

Proposed Response Response Status W

PROPOSED REJECT.

The equations provide the complex s-parameters necessary as a target for the frequency-
dependent loss and the ILdd in decibles is provide in Figure 120G-11. It is not necessary to
provide yet another equation.

Piers provided the following equation.

lldd = 1.53979838173527*sqrt(f) +0.386537515033892*f
reduce coefficient precision to 4 significant digits

lldd = 1.540*sqrt(f) +0.3865*f

The equation does indeed match the plotted curved. See plot to the right.

The red circles are a plot of the ILdd equation above.

This might be appropriate as an informative equation.

IEEE P802.3ck Task Force, September 2021
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