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Introduction

» This presentation is a summary of nicholl 01 _0216_smf.pdf (Feb 16, 2016 SMF
ad-hoc), and proposes reference fiber optic cabling models to be used in the
calculation of MPI Penalty for the SMF PMDs; 400GBASE-DR4, 400GBASE-
FR8, 400GBASE-LRS.

» The presentation is based upon earlier work done by Paul Kolesar in
kolesar_3bs 01 0514.pdf

» The fiber optic cabling models in this presentation are used in liu_3bs 01 0316
In support of comments #133-142 (Hai-Feng Liu) and #150-159 (Gary Nicholl)



http://www.ieee802.org/3/bs/public/adhoc/smf/16_02_16/nicholl_01_0216_smf.pdf
http://www.ieee802.org/3/bs/public/14_05/kolesar_3bs_01_0514.pdf
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Proposed usage of reference link models

Proposed to use for 2km and below

* Double-link
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7-ber oy e B e
"""""""""" 20y 00 o amay cable o arraycord_, 0y cable o W % _graraieixon] 4 MPOs

Proposed to use for 10 km and above

« Triple-link 6 LCs + 4 MPOs

2.1 cord Jan-out f; t fanout 5 ¢ g

an-out fan-ou!
OSP cable
array cable 2-f cord g-f cord array cable @ﬁ“’ =

2 splices + 6 MPOs
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Splice-on MPOs

Ref: kolesar 3bs 01 0514.pdf



http://www.ieee802.org/3/bs/public/14_05/kolesar_3bs_01_0514.pdf

Proposed reference models for 802.3bs

400GBASE-DR4 (500m):

Double-link (Parallel-fiber)

array cord array cable array cord array cable o2y cord i: EEH:MPO]

MDI{MPO) MPO MPO MPO MPO MDI (MPO)

400GBASE-FR8 (2km):

Double-link (2-fiber)
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400GBASE-LR8 (10km):

Triple-link (2-fiber)
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Ref: kolesar 3bs 01 0514.pdf



http://www.ieee802.org/3/bs/public/14_05/kolesar_3bs_01_0514.pdf

Recommendation

» The fiber cabling models contained in slide 5 be adopted as the
worst case reference models to be used in the calculation of the
MPI penalty for 400GBASE-DR4, 400GBASE-FR8 and
400GBASE-LR8 SMF PMDs.




Backup




Why Is a fiber cabling model needed ?

MDI MDI
| i Ref: 802.3bs_D1pl
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Figure 123-3—Fiber optic cabling model

« PAM4 is more sensitive to reflections (MPI) than NRZ.

« MPIis heavily dependent on both the number and return loss specifications of the
connectors in the end-to-end link.

« Current fiber cabling reference models (above) are too simplistic to be used for PAM4
(primarily because they don’t include the number and type of connectors in the link).

« Just as channel models became critical for copper links (e.g. backplane) as speeds
increased, so they are now starting to become critical for optical links.




Recap - kolesar 3bs 01 0514

Cabling Terminology

Cords: used to administer temporary connectivity from:
1. equipment (transceivers) to patch panel, called equipment cords
2. patch panel to patch panel, called patch cords

Links: permanent cabling between two patch panels

Channels: complete end-to-end connectivity between equipment,
consisting of concatenations of (temporary) cords and (permanent) links

. link )
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Single-link (S-L) channel
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. link link .
equip. cord patch cord equip. cord

Double-link (D-L) channel
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Triple-link (T-L) channel 10




Recap - kolesar 3bs 01 0514

Common Channel Implementations
(both 2-fiber and parallel transceivers)

L] i - i . .
Single I";'k f Connection & Splice Tally*
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« Double-link
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Note: Connections to transceivers (at MDI) are not included in Connection Tally.

11



Recap - kolesar 3bs 01 0514 (Example)
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Note: Picture courtesy of kolesar_3bs_01 0514; Graphical enhancements courtesy of J. D’Ambrosia.
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Loss Limited Fiber Reach

Channel Fiber Type Connector 100GBASE-DR4 100GBASE-FR8 100GBASE-LR8
Loss (dB)*** | (3dB Link Budget) | (4dB Link Budget) | (6.3dB Link Budget)

Fiber Fiber* Fiber Fiber* Fiber Fiber*
Loss Reach Loss Reach Loss Reach
(dB) (km) (dB) (km) (dB) (km)
Single-Link  2-Fiber 2.13 1.87 3.74* 4.17 8.34
Parallel-Fiber 1.58 1.42 2.84**
Double-Link  2-Fiber 3.66 0.34 0.68 2.64 5.28
Parallel-Fiber 2.65 0.35 0.7**
Triple-Link 2-Fiber 4.15 NA NA 2.15 4.3
Parallel-Fiber 3.78 NA NA

*  Loss limited fiber reach based on 0.5dB/km
** Loss limited fiber reach exceeds target reach
*** Ref: kolesar 3bs 01 0514.pdf



http://www.ieee802.org/3/bs/public/14_05/kolesar_3bs_01_0514.pdf

