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Introduction

• Comments I-82, I-83 and I-95 have been submitted to D3.0, trying to 
address some potential inconsistencies between minimum average 
transmitter optical power levels between 400GBASE-DR4/800GBASE-DR8 
and 400GBASE-DR4-2 and 800GBASE-DR8-2.

• This presentation provides some historical perspective on the development 
of the power levels in D3.0, in relation to in-force clauses 124, 140 and 151.

• The intent is to provide the CRG with sufficient information to enable 
appropriate decisions on resolutions to submitted comments.

• For this issue the following parameters are relevant:

• Transmitter average launch power, each lane, min

• Outer Optical Modulation Amplitude (OMAouter), each lane, min

• Extinction ratio, assumption for max, while specification includes the minimum value
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Overview of parameters in draft 3.0 of P802.3df 

• It looks a bit odd that for the 2 km versions Pav min is 0.2 dB lower than for 
the 500 m versions, while OMAouter min is 0.7 dB higher.

• This presentation shows that this is related to different assumptions on max 
extinction for 100GBASE-DR/400GBASE-DR4 and 100GBASE-FR1

• OMAouter of –0.8 dBm and Pav of 

–2.9 dBm imply max ER of 10 dB

• OMAouter of –0.1 dBm and Pav of 

–3.1 dBm imply max ER of ∞
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In-force 400GBASE-DR4

• The first version of 400GBASE-DR4 in Clause 124 was developed during 
the 802.3bs project, approved end of 2017

• OMAouter, each lane, min: –0.8 dBm

• Average launch power, each lane, min: –2.9 dBm

• Implication for assumption of max Extinction Ratio

• 10 dB for the condition that both Pav and OMAouter at minimum value

• Can be higher than 10 dB if either Pav or OMAouter are not at minimum value

• Values in in-force 802.3 2022 version are still the same.
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In-force 100GBASE-DR

• The first version of 100GBASE-DR in Clause 140 was developed during the 
802.3cd project, approved 2018

• OMAouter, each lane, min: –0.8 dBm

• Average launch power, each lane, min: –2.9 dBm

• Implication for assumption of max Extinction Ratio

• 10 dB for the condition that both Pav and OMAouter at minimum value

• Can be higher than 10 dB if either Pav or OMAouter are not at minimum value

• Values are the same as for 400GBASE-DR4

• Values in in-force 802.3 2022 version are still the same.
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Draft 800GBASE-DR8

• Current P802.3df draft 3.0 for 800GBASE-DR8

• Based upon in-force 100GBASE-DR and 400GBASE-DR4

• OMAouter, each lane, min: –0.8 dBm for TDECQ < 1.4 dB

• Average launch power, each lane, min: –2.9 dBm

• Implication for assumption of max Extinction Ratio

• 10 dB for the condition that both Pav and OMAouter at minimum value

• Can be higher than 10 dB if either Pav or OMAouter are not at minimum value

• Values are the same as for 400GBASE-DR4 and 100GBASE-DR
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In-force 100GBASE-FR1

• The first version of 100GBASE-FR1 in Clause 140 was developed during 
the 802.3cu project, approved end of 2021

• OMAouter, each lane, min: –0.1 dBm for TDECQ < 1.4 dB

• Average launch power, each lane, min: –3.1 dBm

• Implication for assumption of max Extinction Ratio

• ∞ for the condition that both Pav and OMAouter at minimum value

• Values in in-force 802.3 2022 version are still the same.

• Additional requirement for interoperation:
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Draft 400GBASE-DR4-2 / 800GBASE-DR8-2

• Current P802.3df draft 3.0 for 400GBASE-DR4-2 / 800GBASE-DR8-2:

• Based upon in-force 100GBASE-FR1

• OMAouter, each lane, min: –0.1 dBm for TDECQ < 1.4 dB

• Average launch power, each lane, min: –3.1 dBm

• Implication for assumption of max Extinction Ratio

• ∞ for the condition that both Pav and OMAouter at minimum value

• Values are the same as for 100GBASE-FR1

• Additional 
requirement for 
interoperation:
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Issue in relation to comments

• Concerns have been raised by several comments during 802.3cu and 
P802.3df projects that the potential inconsistency on minimum average 
power between 500 m and 2 km versions may lead to issues in 
interoperation conditions.

• Comment I-63 to P802.3cu draft 3.0, which was rejected
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Issue in relation to comments, continued

• Comment #85 to P802.3df draft 2.0, which was rejected
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Issue in relation to comments, continued 2

• Comment #19 to P802.3df draft 2.1, which was rejected
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Issue in relation to comments, continued 3

• Comments I-82, I-83 and I-95 to P802.3df draft 3.0, now under consideration

• I-82 proposed remedy: Change the value of Average Launch Power, each 
lane (min) to -2.2dBm for the 2km reaches.

• I-83 proposed remedy: Add a footnote to Table 124-6 for Average launch 
power, each lane (min) based on the final determination of which ER values 
are used. For example "An ER value of 10dB is used to calculate the 
Average launch power, each lane (min)", or if different ER values are used 
for the different reaches this should be indicated in the footnote.

• I-95 proposed remedy: Delete "and the 400GBASE-DR4-2 transmitter 
average power is greater than or equal to the value for average launch 
power (min) for 400GBASE-DR4 in Table 124-6." In Table 124-6, change 
the Average launch power, each lane (min) from -3.1 dBm (the value 
associated with an infinite extinction ratio) to -2.9 dBm, same as 
400GBASE-DR4 (associated with an unrealistically high extinction ratio for 
the same minimum OMA). Similarly for 800GBASE-DR8-2.
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What is the specific problem with D3.0 related to this issue?

• Comment I-95 to P802.3df draft 3.0, states the following:

• “It would be bad economics to fragment the market for 400GBASE-DR4-2 modules into 
those that can interoperate with 400GBASE-DR4 and those that say they can’t, when 
there is no cost to being interoperable. D2.0 comment 86, D2.1 comment 19. As 
400GBASEDR4 is well established but 400GBASE-DR4-2 is new, and as having a lower 
power for the higher performance PMD is counter-intuitive, the draft 400GBASE-DR4-2 
should be brought into line. This proposed change will improve paperwork costs and 
reduce confusion, and have no practical technical effect - it reduces the measurement 
guard band from 0.9 dB to 0.7 dB at 9.8 dB extinction ratio, which is higher than realistic 
anyway.”

• This suggests a split in interoperable and non-interoperable DRx-2 parts.

• This happens when the interoperation requirement on optical power is not 
met, i.e. when DRx-2 Tx Pav is between –2.9 dBm and –3.1 dBm, which 
happens when the Tx ER is higher than about 16 dB.

• Practical Extinction Ratio values are below 10 dB, making 16 dB extremely 
unlikely to occur, thus in practice there is no problem even when it looks odd
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Options / Recommendations

• The CRG could consider to agree to increase the minimum average power 
of 400GBASE-DR4-2 and 800GBASE-DR8-2 from –3.1 to –2.9 dBm as 
proposed. However an inconsistency with in-force 100GBASE-FR1 is 
created.

• Option 1: agree for this modification, accepting an inconsistency with in-
force 100GBASE-FR1. This could be resolved by creating a maintenance 
item to make the same modification to 100GBASE-FR1 in Clause 140.

• Option 2: reject this proposed modification in a similar way as for 
comments to previous drafts of P802.3cu and P802.3df, because an issue 
with interoperation between 500m and 2km PMDs only occurs, for 
extinction ratio’s higher than 16 dB, which is highly unlikely in current 
technology.

• Option 3: Make no changes to the current draft and recommend that a 
maintenance activity addresses this as soon as P802.3df is approved.
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Thanks!


