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400GBASE-LR4 Baseline Proposal 

▪ Task Force adopted objective:
Define a four-wavelength 400 Gb/s PHY for operation over SMF with lengths up 
to at least 10 km

▪ This proposal is for a single 400GBASE-LR4 PHY, with a single set of transmit and 
receive specifications, a single power budget  and a single TDECQ transmitter 
compliance test.
▪ Transmit and receive characteristics are the same as lewis_3cu_01_0719 and are shown 

in slides 10-11 in the backup section of this presentation.

▪ The single 400GBASE-LR4 PHY proposal supports operation over the following 
channels:
▪ 7 km reach on worst-case ITU-T G.652 SMF; assuming 0.5 dB/km loss and worst-case 

chromatic dispersion (-41 ps/nm to + 23 ps/nm)
▪ 10 km reach on an engineered link; assuming 0.43 dB/km loss  and same chromatic 

dispersion specs as for the 7 km link (-41 ps/nm to + 23 ps/nm)

http://www.ieee802.org/3/cu/public/July19/lewis_3cu_01_0719.pdf
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Power Budgets
Single power budget
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Transmitter compliance channels

Single TDECQ test –

Translates to a min/max of  -41.1/+23.2 ps/nm for 

operating wavelengths from 1264.5 to 1337.5 nm.
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Fiber optic cabling (channel)
Single set of channel characteristics
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Optical fiber and cable
Standard fiber and cables
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Summary

▪ This proposal is for a single 400GBASE-LR4 PHY, with a single set 

of transmit and receive specifications, a single power budget  and a 

single TDECQ transmitter compliance test.

▪ The proposal supports operation over 7 km of worst-case fiber and 

and 10 km on an engineered link (with the same -41 ps/nm to +23 

ps/nm as the worst-case 7 km link)

▪ 7 km was chosen to limit dispersion to the range resulting in a 2 dB 

CD penalty as illustrated in stassar_cu_adhoc_041719, based on 

data from yu_optx_01a_0319.  With more data we can revisit the 

reach to perhaps go up to 8 km.

http://www.ieee802.org/3/cu/public/cu_adhoc/cu_archive/stassar_cu_adhoc_041719.pdf
http://www.ieee802.org/3/100G_OPTX/public/Mar19/yu_optx_01a_0319.pdf
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400GBASE-LR4 Baseline 

Thank you

Backup slides follow
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Operating ranges
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Transmit Characteristics
Description 400GBASE-LR4 Unit

PAM4 Signaling rate, each lane (range) 53.125 ± 100 ppm GBd

Lane wavelengths (range)

1264.5 to 1277.5

nm
1284.5 to 1297.5

1304.5 to 1317.5

1324.5 to 1337.5

Side-mode suppression ratio (SMSR), (min) 30 dB

Total average launch power (max) 12.2 dBm

Average launch power, each lane (max) 6.2 dBm

Average launch power, each lanea (min) -2.5 dBm

Outer Optical Modulation Amplitude (OMAouter), each lane (max) 5.0 dBm

Outer Optical Modulation Amplitude (OMAouter), each laneb (min) 0.5 dBm

Difference in launch power between any two lanes (OMAouter) max 4 dB

Launch power in OMAouter minus TDECQ, each lane (min):
for extinction ratio ≥ 4.5 dB
for extinction ratio < 4.5 dB

-0.9
-0.8

dBm

Transmitter and dispersion penalty eye closure for PAM4 (TDECQ), each lane (max) 3.9 dB

TDECQ – 10*log10(Ceq), each lane (max)c 3.9 dB

Average launch power of OFF transmitter, each lane (max) -20 dBm

Extinction ratio (min) 3.5 dB

Transmitter transition time (max) 17 ps

RIN15.6 OMA (max) -136

Optical return loss tolerance (max) 15.6 dB

Transmitter reflectanced (max) -26 dB
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Receive Characteristics
Description 400GBASE-LR4 Unit

PAM4 Signaling rate, each lane (range) 53.125 ± 100 ppm GBd

Lane wavelengths (range)

1264.5 to 1277.5

nm
1284.5 to 1297.5

1304.5 to 1317.5

1324.5 to 1337.5

Damage threshold, each lane (min)a 7.2 dBm

Average receive power, each lane (max) 6.2 dBm

Average receive power, each laneb (min) -8.8 dBm

Receive power, each lane (OMAouter) (max) 5.0 dBm

Difference in receive power between any two lanes (OMAouter) 
(max)

4.6 dB

Receiver reflectance (max) -26 dB

Receiver sensitivity (OMAouter), each lanec (max) 𝑅𝑆 = max −6.6, 𝑆𝐸𝐶𝑄 − 8.0

Stressed receiver sensitivity (OMAouter), each laned (max) -4.1 dBm

Conditions of stressed receiver sensitivity teste:

Stressed eye closure for PAM4 (SECQ), lane under test 3.9 dB

SECQ – 10*log10(Ceq), lane under test (max) 3.9 dB

OMAouter of each aggressor lane 0.5 dBm
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Illustration of receiver sensitivity mask
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Additional link margin with new proposal 

mazzini_3cu_adhoc_082119_

-41 ps/nm 23 ps/nm

TDECQ spec = 3.9 dB

Margin = 1.9 dB Margin = 1.5 dB

Margin

0.4dB
Margin

0.3dB

http://www.ieee802.org/3/cu/public/cu_adhoc/cu_archive/mazzini_3cu_adhoc_082119.pdf

