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802.3cn Adopted Objectives
• From Objectives_180712 

*** - Adopted by SG May 2018 Interim. Not approved by IEEE 802.3WG.
Approved by IEEE802.3WG - July 2018 Plenary

http://www.ieee802.org/3/B10K/project_docs/Objectives_180712.pdf


Introduction 
• This presentation aim to address the preliminary 400G-ER8 

baseline proposal as compared with existing 400G-LR8 
developed by P802.3bs task force.  

• 400G-ER8 leverage industry investment on mature  50Gb/s 
PAM4 as low cost and low power solution to enable OSFP 
and QSFP.
– Major BOM difference from LR8 is to replace PIN by APD for higher 

sensitivity receiver. 

– Provide upgrade path for 50G-ER and 200G-ER4 through shared 
components.

• Technical feasibility to support 200/400GbE 40km 
(4/8x50G) SMF PMD objective was investigated and 
demonstrated by multiple vendors.
– Multiple vendors offer high power EML and APD that can support 

40km reach objective. 
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Selected References
• Sept 2018: 200G EML Fiber Propagation Results

– jackson_b10k_01_0918

• Sept 2018: Single & quad channel APD receiver performance at 25GBd
– huang_b10k_01a_0918 

• July 2018: 400GBASE-LR8 measurement data for reaches >10km  
– cole_b10k_01_0718  

• May 2018: Technical analysis to support 400GbE 40km objective
– wang_b10k_01a_0518

• Mar. 2018: Technical feasibility to support 200GbE 40km objective
– yu_b10k_01c_0318 

• Jan. 2018: Investigation of technical feasibility for 200G/400G beyond 10km 
optical PHYs using high-power TOSA and APD-ROSA
– yamamoto_b10k_01a_0118

• Jan. 2018: Technical feasibility to support 200GbE 40km objective
– xu_b10k_01a_0118 

• CFI, July 2017
– CFI_01_0717; 100GbE-Beyond10km_CFI_D-final2

• Plus many industrial papers & pre-SG ad_hoc presentations
– Chang OFC16, Th1G.2; Nada OFC15 M3C.2, Chan OFC15 Th3A.4 et al. 
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http://www.ieee802.org/3/B10K/public/18_09/jackson_b10k_01_0918.pdf
http://www.ieee802.org/3/B10K/public/18_09/huang_b10k_01a_0918.pdf
http://www.ieee802.org/3/B10K/public/18_07/cole_b10k_01_0718.pdf
http://www.ieee802.org/3/B10K/public/18_05/wang_b10k_01a_0518.pdf
http://www.ieee802.org/3/B10K/public/18_03/yu_b10k_01c_0318.pdf
http://www.ieee802.org/3/B10K/public/18_01/yamamoto_b10k_01a_0118.pdf
http://www.ieee802.org/3/B10K/public/18_01/xu_b10k_01a_0118.pdf
http://www.ieee802.org/3/cfi/0717_1/CFI_01_0717.pdf
http://www.ieee802.org/3/B10K/100GbE-Beyond10km_CFI_D-final2.pdf
https://www.inphi.com/pdfs/OFC16_Th1G.2(Inphi).pdf
https://www.osapublishing.org/abstract.cfm?uri=OFC-2015-M3C.2
https://www.researchgate.net/publication/283836671_112_Gbs_PAM4_Transmission_Over_40km_SSMF_Using_13_m_Gain-Clamped_Semiconductor_Optical_Amplifier


400GBASE-ER8: Position in 802.3 
Layered Architecture*
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400GBASE-ER8

ER8 = PMD FOR SINGLE-MODE FIBER - 40km

*for PMD only



400GBASE-ER8:  WDM Lane 
Assignments
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• Based on LAN-WDM (800GHz) as 400GBASE FR8/LR8 



400GBASE-ER8 Operating Ranges
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• Leverage the same fiber installments by 100GBASE-ER4 



400G-ER8 Exemplary Link Budget
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400G-ER8 Transmit Characteristics (TP2) 



400G-ER8 Receive Characteristics (TP3) 
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400G-ER8 30/40km Link Power Budget
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Suggested penalty: MPI: 0.3dB (by simulation @40km transmission 
DGD: 0.2dB (by simulation @ worst case)



400GBASE-ER8 Channel Specs
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• G.652 40km worst case fiber loss and dispersion values

– Max positive dispersion remain unchanged (1310nm) ~ 38ps/nm

– Min negative dispersion shift (1295 to 1273nm) ~ -114 to -204ps/nm  



Recommendation 
• Adopt the proposed 400GbE PMD based on 8x50Gb/s 

PAM4 with LAN-WDM spacing in support of P802.3cn 
400G 40km SMF PMD objective
– The proposed 400GbE PMD enables cost-effective solution 

for 40km reach by leveraging 400GBASE-LR8. 

• The proposed 400GBASE-ER8 SMF PMD interoperable 
with 400GBASE-LR8. 
– The 400GBASE-ER8 interoperable with 400GBASE-LR8 will 

enable common deployment, and economies of scale 
through shared component volume.

• The 400GBASE-ER8 will use the same FEC, PMA, and 
common specification/compliance methodology.

• All baseline parameters and specifications are open to  
further analysis and are subject to change by the Task 
Force. 
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Thank YOU 
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