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Introduction

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

● Specifically, these slides are for the various optical-track comments.
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180, 181, 182 and 183 – TX FRx
Comments #510-517
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Proposed updates to 180.9.7 highlighted in red
180.9.7 Transmitter functional symbol error histogram

The transmitter functional symbol error histogram mask for each lane is given in Table 180–17. 
The transmitter functional symbol error histogram is measured using a functional receiver as 
defined in 180.9.7.1 using the method defined in 180.9.7.2. The transmitter functional symbol 
error histogram is measured using the test pattern defined in Table 180–14.

The transmitter functional error mask is the maximum probability of having exactly n symbol 
errors in a single codeword test block. The error mask, calculated based on 174A.8.5 using BER = 
2.4 × 10–5 and p p = 1, is listed in Table 180–17. Test_margin, defined in 180.9.7.1, determines the 
input BER. 

For those cases where there is an xAUI-n chip-to-chip (C2C) or chip-to-module (C2M) interface 
(see Table 180–1 through Table 180–4), the clock source for the test pattern is derived from the 
clock recovered from the xAUI-n input signal. The pattern of the xAUI-n input signal may be 
PRBS31Q, scrambled idle, or a valid xBASE-R signal.
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Current Table 180-17 
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Proposed updates to Table 180-17 
Table 180-17 Transmitter functional symbol error mask

With Table footnotes a and b for Probability Hmax(k)

A: The probability for test symbols 9 through 16 is 
consistent with Hmax16 for a BER of 2.28e-4 as specified 
in 174A.8.5

B: The mask is derived using an input BER of 2.40 x 10-5
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Current 180.9.7.1 
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Proposed updates to 180.9.7.1 (part 1) 
180.9.7.1 Functional receiver (FRx) definition 

The Functional Receiver (FRx) is a variable optical attenuator (VOA) followed by an Optical Receiver (ORx) 
that complies with characteristics in Table 180-8. VOA level is given by equation (180-1). Tx_DUT is 
connected to FRx by short Test SMF, or patch cord. 

VOA_level = Tx_DUT_power_budget - Test_SMF_power_budget - ORx_TECQ_allocation 

- Test_margin (180-1) 

Where:

— Tx_DUT_power_budget added to RxS_OMA@TECQ=0 gives Tx_DUT_OMA(min) in Table 180-7 and is 
given by equation (180-2).

— Test_SMF_power_budget is the sum of Test SMF MPI, DGD and DUT CD penalty estimates and is given 
in equation (180-3).

— ORx_TECQ_allocation is the difference between ORx_RxS@DUT_TECQ and RxS_OMA@TECQ=0 and is 
given by equation (180-4).

— Test_margin is additional ORx_OMA which reduces operating BER and equals 1.5dB. 
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Proposed updates to 180.9.7.1 (part 2) 
Tx_DUT_power_budget = Channel_insertion_loss + MPI+DGD_penalty_allocation 

+ max(DUT_TDECQ, DUT_TECQ) (180–2)

where above: 

— Channel_insertion_loss is “Channel insertion loss” given in Table 180–9 

— MPI_DGD_penalty_allocation is “MPI DGD penalty allocation” given in Table 180–9

— DUT_TDECQ is the TDECQ measured for the Tx DUT

— DUT_TECQ is the TECQ measured for the Tx DUT 

Test_SMF_power_budget = Test_SMF_loss + Test_SMF_MPI + DGD_penalty 

+ Test_SMF_DUT_CD   (180-3)
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Proposed updates to 180.9.7.1 (part 3) 
where above: 

— Test_SMF_loss is an estimate of the actual channel insertion loss of the Test SMF

— Test_SMF_MPI+DGD_penalty is an estimate of the actual MPI and DGD penalty of the Test SMF

— Test_SMF_DUT_CD is an estimate of the Tx DUT actual CD penalty over the Test SMF.

— Test_SMF_power_budget, loss and penalty terms are zero.

ORx_TECQ_allocation = ORx_RxS@DUT_TECQ - RxS_OMA@TECQ=0 (180–4)

where: 

— ORx_RxS@DUT_TECQ is the ORx RxS at the TECQ measured for the Tx DUT

— RxS_OMA@TECQ=0 is the RxS OMA extrapolated down to TECQ=0 and is given in Table 180-8 for TECQ >=0.9dB 
(-4.3dBm)
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Current 181.9.7 
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Proposed updates to 181.9.7 (Part 1) 

181.9.7 Transmitter functional symbol error histogram 

The transmitter functional symbol error histogram mask for each lane is given in Table 180–17. The transmitter 
functional symbol error histogram is measured using the method defined in 180.9.7 with the following exceptions:

— The transmitter functional symbol error histogram is measured using the test pattern defined in Table 181–12.

— The Functional Receiver (FRx) is a variable optical attenuator (VOA) followed by an Optical Receiver 
(ORx) that complies with characteristics in Table 181-6. The VOA level is given by equation (180-1). Tx DUT 
is connected to FRx by longer Test SMF, or emulator mainly of chromatic dispersion penalty (CD), with 
compliance channel specifications in Table 181-14.

where in equation (180-1):

— Tx_DUT_power_budget added to RxS_OMA@TECQ=0 gives Tx_DUT_OMA(min) in Table 181-5 and is 
given by equation (180-2).
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Proposed updates to 181.9.7 (Part 2) 

181.9.7 Transmitter functional symbol error histogram 

where in equation (180-2):

— Channel_insertion_loss is “Channel insertion loss” given in Table 181-7

— MPI_DGD_penalty_allocation is “MPI DGD penalty allocation” given in Table 181-7

where in equation (180-3):

— Test_SMF_power_budget, loss and penalty terms are non-zero.

where in equation (180-4):

— RxS_OMA@TECQ=0 is the RxS OMA extrapolated down to TECQ=0 and is given in Table 181-6  for 
TECQ >= 0.9dB (-4.1dBm).
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Current 182.9.7 
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Proposed updates to 182.9.7 (Part 1) 
182.9.7 Transmitter functional symbol error histogram

The transmitter functional symbol error histogram mask for each lane is given in Table 180–17. The transmitter 
functional symbol error histogram is measured using the method defined in 180.9.7 with the following exceptions:

— The transmitter functional symbol error histogram is measured using the test pattern defined in Table 182–14.

— The Functional Receiver (FRx) is a variable optical attenuator (VOA) followed by an Optical Receiver 
(ORx) that complies with characteristics in Table 182-8. The VOA level is given by equation (180-1). 
Tx_DUT is connected to FRx by short Test SMF, or patch cord.

where in equation (180-1):

— Tx_DUT_power_budget added to RxS_OMA@TECQ=0 gives Tx_DUT_OMA(min) in Table 182-7 and is 
given by equation (180-2).

where in equation (180-2):

— Channel_insertion_loss is “Channel insertion loss” given in Table 182-9

— MPI_DGD_penalty_allocation is “MPI DGD penalty allocation” given in Table 182-9
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Proposed updates to 182.9.7 (Part 2) 
where in equation (180-3):

— Test_SMF_power_budget, loss and penalty terms are zero.

where in equation (180-4):

— RxS_OMA@TECQ=0 is the RxS OMA extrapolated down to TECQ=0 and is given in Table 182-8 for 
TECQ >= 0.9dB (-5.3dBm).
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Current 183.9.7 



18IEEE P802.3dj Task ForceSeptember 2025

Proposed updates to 183.9.7 (Part 1)

183.9.7 Transmitter functional symbol error histogram

The transmitter functional symbol error histogram mask for each lane is given in Table 180–17. The transmitter 
functional symbol error histogram is measured using the method defined in 180.9.7 with the following exceptions:

— The transmitter functional symbol error histogram is measured using the test pattern defined in Table 183–14.

— The Functional Receiver (FRx) is a variable optical attenuator (VOA) followed by an Optical Receiver 
(ORx) that complies with characteristics in Table 183-7. The VOA level is given by equation (180-1). Tx DUT 
is connected to FRx by longer Test SMF, or emulator mainly of chromatic dispersion penalty (CD), with 
compliance channel specifications in Table 183-16.

where in equation (180-1):

— Tx_DUT_power_budget added to RxS_OMA@TECQ=0 gives Tx_DUT_OMA(min) in Table 183-6 and is 
given by equation (180-2).

where in equation (180-2): 



19IEEE P802.3dj Task ForceSeptember 2025

Proposed updates to 183.9.7 (Part 2)
— Channel_insertion_loss is “Channel insertion loss” given in Table 183-8

— MPI_DGD_penalty_allocation is “MPI DGD penalty allocation” given in Table 183-8

where in equation (180-3):

— Test_SMF_power_budget, loss and penalty terms are non-zero.

where in equation (180-4):

— RxS_OMA@TECQ=0 is the RxS OMA extrapolated down to TECQ=0 and is given in Table 183-7 for 
TECQ >= 0.9dB (-4.6dBm for FR4, -6.9dBm for LR4).
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185A, 185 and 187 – ETCC reference equalizer
Comments #438, 437, 439, 337, 338, 178
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185A, 185 and 187 – ETCC reference equalizer
Comments #438, 437, 439, 337, 338, 178
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185A, 185 and 187 – ETCC reference equalizer
Comments #438, 437, 439, 337, 338, 178
Accept in Principle.

Change 185.9 to

“The ETCC is computed using the test setup and calculation defined in Annex 185A and the parameter 
values listed in Table 185–12, Table 185–13 and Table 185-14.”

Add new subclause 185.9.3 “Offline DSP”

“The offline DSP parameters for the reference equalizers shall meet the values listed in Table 185–14.”

In 185.9.3 add new Table 185-14 titled “Offline DSP parameters” as shown below.

Parameter Value Unit

Number of reference equalizer taps 31 ____

Number of reference post-equalizer taps 5 ____
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185A, 185 and 187 – ETCC reference equalizer
Comments #438, 437, 439, 337, 338, 178
Change 187.9 to

“The ETCC is computed using the test setup and calculation defined in Annex 185A and the parameter 
values listed in Table 187–12, Table 187–13 and Table 187-14.”

Add new subclause 187.9.3 “Offline DSP calculation”

“The offline DSP parameters for the reference equalizers shall meet the values listed in Table 187–14.”

In 187.9.3 add new Table 187-14 titled “Offline DSP parameters” as shown below.

Parameter Value Units

Number of reference equalizer taps 31 ____

Number of reference post-equalizer taps 5 ____
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185A, 185 and 187 – ETCC reference equalizer
Comments #438, 437, 439, 337, 338, 178
In 185A.2.3 add new Table 185A-3 titled “Offline DSP parameters” as shown below.

Replace 185A.2.3.7 with:

A reference post-equalizer  for each polarization is placed after the carrier phase recovery, and used to 
compensate for transmit I-Q skew and transmit I-Q phase error impairments. 

The I-Q phase error is corrected via a memoryless lattice adaptive feed forward crosstalk cancellation 
between I-Q pairs.

The I-Q skew is corrected via four independent adaptive T-spaced feed forward filters for each of the XI, 
XQ, YI, YQ  signals, where T is the symbol period.

Parameter Units

Number of reference equalizer taps ____

Number of reference post-equalizer taps ____
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