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Discrepancy in the MPI/DGD Penalties

(d Clause 180.7.3 supports 4 connectors at reflectance value listed below allocation of MPI/DGD penalty is
0.1dB

— With 4 connectors, maximum discreet reflectance -35 dB for 200GBASE-DR1 and -45 dB for 400GBASE-
DR2/800GBASE-DR4/1.6TBASE-DRS8

— Optical return loss (min) 27 dB for 200GBASE-DR1 and 37 dB for 400GBASE-DR2/800GBASE-DR4/1.6TBASE-DRS8

1 Clause 181.7.3 at supports 4 connectors at reflectance value listed below and allocation of MPI/DGD
penalty is 0.5 dB
— With 4 connectors maximum discreet reflectance -35 dB
— Optical return loss (min) 27 dB
1 Clause 182.7.3 allocation of MPI/DGD penalty is 0.4 dB

— Supports 6 connectors, maximum discreet reflectance -35 dB for 200GBASE-DR1-2 and -45 dB for 400GBASE-DR2-
2/800GBASE-DR4-2/1.6TBASE-DR8-2

— Optical return loss (min) 25 dB for 200GBASE-DR1-2 and 37 dB for 400GBASE-DR2-2/800GBASE-DR4-2/1.6TBASE-
DR8-2

1 Clause 183.7.3 allocation of MPI/DGD penalty is 0.5 dB for S00GBASE-FR4, 0.4 dB MPI and 0.7 dB DGD
for SO0GBASE-LR4
— With 6 connectors maximum discreet reflectance -38 dB for 800GBASE-FR4, and -35 dB for 800GBASE-LR4
— Optical return loss (min) 25 dB for 800GBASE-FR4 and 22 dB for 800GBASE-LR4

(d MPI penalty based on statistical model proposed by King 01a 01116 smf developed in 802.3bs has
been adopted widely adopted for MPI penalty estimation.
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https://www.ieee802.org/3/bs/public/adhoc/smf/16_01_07/king_01a_0116_smf.pdf

DGD Penalty for Clauses 180-183

1 kuschnerov _3dj optx 01 230829 show
worst case DGD penalty of 0.7 dB for

clause 183 800GBASE-LR4 PMD for max  DGD penalty for varying number of segments M
DGD of 4 ps

kuschnerov_3df 01b 221012

— 800GBASE-FR4 with max DGD of 2.3 ps he original single seqment (M=1) o 14 felative DOD Penalty 224Gh/s PN
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~ * Assuming multiple segments, a
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— 800GBASE-FR4-500/DRx with max DGD of to achieve acceptable performance

~ * Given the available data and
2.24 ps has ~0.18 dB penalty pending further discussion by the

industry M=4 seems to be a
reasonable assumption
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* M=4 can achieve a penalty of
<0.5dB with an linear FFE equalizer

o

MPI/A. Ghiasi IEEE 802.3dJ Task Force 4


https://www.ieee802.org/3/dj/public/adhoc/optics/0823_OPTX/kuschnerov_3dj_optx_01_230829.pdf

MPI Penalty for Clause 180

(] Use 4 connectors with discrete reflectance of -35 dB for 200GBASE-DR and -45 dB for 400GBASE-
DR2, 800GBASE-DR4, and 1.6TBASE-DRS8 for mid-span channel IL=1.5 dB
— 200GBASE-DR MPI penalty is ~0.4 dB +0.18 dB DGD, total penalty=0.58 dB, D1.3 MPI/DGP penalty= 0.1 dB

— 400GBASE-DR2, 800GBASE-DR4, and 1.6TBASE-DRS8 penalty is ~0.12 dB +0.18 dB DGD, total penalty=0.3 dB, D1.3
MPI/DGP penalty= 0.1 dB.
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MPI Penalty for Clause 181

(] Use 4 connectors with discrete reflectance
of -35 dB for 800GBASE-FR4-500 for mid-
span channel IL=1.75 dB

— MPI penalty is ~0.41 dB with addition of
0.18 dB DGD penalty total penalty 0.59 dB

— In the D1.3 MPI/DGD penalty= 0.5 dB
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MPI Penalty for Clause 182
(] Use 6 connectors with discrete reflectance of -35 dB for 200GBASE-DR-2 and -45 dB for
400GBASE-DR2-2, 800GBASE-DR4-2, and 1.6TBASE-DR8-2 with mid-span loss of 2 dB
— 200GBASE-DR-2 MPI penalty is ~0.45 dB +0.18 dB DGD total penalty=0.63 dB, D1.3 MPI/DGD penalty= 0.4 dB

— 400GBASE-DR2-2, 800GBASE-DR4-2, and 1.6TBASE-DR8-2 penalty is ~0.1 dB +0.18 dB DGD total penalty=0.28
dB, D1.3 MPI/DGD penalty= 0.4 dB.
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Some Options to Reduce 200GBASE-DR-2 MPI Penalty

(J Options reducing MPI penalty such that total penalty meets current 0.4 dB
— Supporting 4 connectors at -35 dB then MPI penalty reduced to 0.28 dB with 0.18 dB DGD total penalty=0.46 dB
— Supporting 4 connectors at -38 dB then MPI penalty reduced to 0.17 dB with 0.18 dB DGD total penalty=0.36 dB

Random phase between reflectors, random selection of modulation levels
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MPI Penalty for Clause 183 800GBASE-FR4

(] Use 6 connectors with discrete reflectance

of -38 dB for mid-span channel IL=2 dB
— MPI penalty is ~0.23 dB with addition of

Random phase between reflectors, random selection of modulation levels
PAM-N

Polarization assumed ali

0.18 dB DGD penalty total penalty 0.41 dB PR

— In the D1.3 MPI/DGD penalty= 0.5 dB
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MPI Penalty for Clause 183 800GBASE-LR4
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Summary

J The biggest issue in D1.3 is associated with 200GBASE-DR and 200GBASE-DR-2 as these
PMDs use connectors with lower return losses and current MPI allocation is not sufficient
— With 35 dB connector return loss need to limit the number of connectors to 4, then only make a
slight adjustment to the MPI penalty
* MPI penalty for 4A00GBASE-DR2, 800GBASE-DR4, and 1.6TBASE-DR8 need to increase by ~0.1 dB
* MPI penalty for 800GBASE-FR4-500 also need to increase by ~0.1 dB

] Clause 182 400GBASE-DR2-2, 800GBASE-DR4-2, and 1.6TBASE-DR8-2 allocated MPI
penalty is slightly larger than needed for of SER=9.6E-3, MPI can be reduced by ~0.1 dB
— Keeping the current 0.4 dB MPI penalty for 400GBASE-DR2-2, 800GBASE-DR4-2, and 1.6TBASE-DR8-
2 is a better option

* Allows to reconcile with 200GBASE-DR-2 as 0.4 dB MPI penalty is sufficient for this PMD if the # of
connectors are reduced to 4

1 Clause 183 allocated MPI/DGD slightly larger than needed at SER=9.6E-3 and MPI can be
reduced by ~0.1 dB.

MPI/A. Ghiasi IEEE 802.3dJ Task Force 11



MPI/ A. Ghiasi

Thank You!

IEEE 802.3dJ Task Force

12



