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Background

• This presentation contains 802.3cu D1p0 considerations and proposed
relative changes for 100GBASE-FR1/LR1 and 400GBASE-FR4/LR4 PMDs.

• Comments and proposed changes about:
1. Delta between Average launch power (min), Outer Optical Modulation 

Amplitude (OMAouter) (min) 

2. Allocation for penalties (DGD penalties).

3. Compatibility between 100GBASE-FR1 and 100GBASE-LR1.

4. Average power of OFF transmitters.
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1. Delta between Average launch power (min), Outer Optical 
Modulation Amplitude (OMAouter) (min) 

The difference between Average launch power (min)
and Outer Optical Modulation Amplitude
(OMAouter) (min) has been set to 3dB for
400GBASE-FR4 and 400GBASE-LR4 transmitters
(equal to the delta considering infinite ER of the
transmitter).
This is in line with other adopted PAM-4 PMD in
previous standards (e.g. 50G-based PMD (200GBASE-
FR4/LR4, 400GBASE-FR8/LR8).

But this is not applied to 100GBASE-FR1 and
100GBASE-LR1, so in this way we unfairly penalize
existing high ER (> 10dB) TXs.

Note: also 100GBASE-DR too is affected, but is
outside the scope of this project.
So, to allow interoperability with 100GBASE-DR,
100GBASE-FR1 power should be reduced to its
minimum launch power.

welch_3cu_01_1119 5



2. Allocation for penalties: DGD penalty considerations
• DGD has been included for link >= 6kms in 802.3cu.

• Based on theoretical work reported in anslow_3cu_adhoc_051519 the corresponding DGD of 5ps corresponding 
to 10kms link will make a penalty of 0.25dB, which was rounded-up to 0.3dB by the adopted baseline.

• Further work (see castro_3cu_adhoc_070319) shown that the DGD penalty (max) to be considered is 0.2dB 
when DGD is 5ps. 

DGD should be considered statistically when counted with other 
penalties like MPI. 
To have the best fit with these simulations we should consider:
• 100GBASE-LR1 (10kms): DGD_max = 5ps, Penalty = 0.2dB 
• 400GBASE-LR4 (6kms): DGD_max = 4ps, Penalty = 0.1dB

Currently D1p0 consider 0.3dB for 100GBASE-LR1 and 0.2dB for 
400GBASE-LR4.  

0.2dB

0.1dB

Note: Also no experimental work has been presented considering the DGD 
impairment when chromatic dispersion is present (the expectance is that its 
contribution will be ≤ than above numbers).

From castro_3cu_adhoc_070319
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3. Compatibility between 100GBASE-FR1 and 100GBASE-LR1

100GBASE-FR1 and 100GBASE-LR1 damage
threshold and maximum average received power
were kept aligned until draft D0p2, so to ensure
compatibility between these two PMDs.

The option to use a 0.3dB attenuator as per Table 
140–16 seems not practical because its too small
value – minimum attenuator losses should be 
considered 0.5dB, with an added connection –
some costs has to be considered too.

Since 100GBASE-LR1 maximum TX power has 
been increased into Table 140-6, we now need to 
align them back again into table 140-7, as well to 
update 140.10b and related Table 140-16.

D0p2

D1p0
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3. Compatibility between 100GBASE-FR1 and 100GBASE-LR1
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Tested RX Cisco part (Ref TX input
TDECQ=1.8dB and ER=8.6dB),
showing no issues at overload, up
to 6.7dBm OMA (4.9dBm power).



4. Average power of OFF transmitters

The average power of OFF transmitter
can be implemented by laser shout
down or by a SiP switch for this
technology.

As already specified for 100GBASE
PMDs, it would be good to relax this
value to -15dBm too in consistency with
802.3bs and 802.3cd.
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Proposed changes to D1p0 draft

• All the changes from previous 4 points are summarized into proposed
changes to table 140-6, 140-7, 140-8 and 140-16 for 100GBASE-FR1/LR1.

• All the changes from previous 4 points are summarized into proposed
changes to table 151-7, 151-8, 151-9 for 400GBASE-FR4/LR4.

• Details are given in next slides.
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802.3cu: transmit characteristics proposed changes.
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802.3cu: 100GBASE-LR4 proposed changes.
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802.3cu: proposed changes in power budgets.
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Proposed editorial changes into 802.3cu D1p0
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THANK YOU
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