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Goal of the Discussion

 Review the “State of the Model,” assess our ad
hoc progress, and encourage discussion of
future activities and associated contributions
— Summary of the work to date

— Review planned future work and suggestions/
requests from the November P802.3bqg Task Force
meeting

— Additional considerations from the PHY Proposal ad
hoc?
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Channel Modeling ad hoc charter and

scope/deliverables

« Define a set of channel models for PHY complexity
evaluation, including host channel model

* Provide early feedback on key parameters to cabling
bodies (Can a parameter be improved? Is a relaxation a
cost benefit?)
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Starting Point

° Inltlal ad hOC Possible Channel Configurations

“X-Axis"” — Cable classes

L] [] .
- A:150 Class 1, up to 30m (x-y-2)
~  B:1S0 Class 2, up to 30m (x-y-2)

~  C:TIACategory 8, up to 30m (x-y-2)
* Can this be merged with A?

“Y-Axis” - Topologies/lengths
= D: Short channels

[ [
* (“really short") #
*  0.5m-3m-0.5m (“pretty short”) - Worst case reflection #2
*  3m-Endpoint to TOR
, +  5mTOR-adjacent

~ & Other target channels
*  1m-10m-1m (1SO short reference channel)

© 30m
* 30m single patch cord {assuming there is one that meets IL...)
3 n

and high-level status .. .

~  Improvements
24,608 improved RL
* 2,408 improved PSNEXT (AC)

Slide Source: Potential Path Forward for Channel S
Modeling Ad Hoc, zimmerman_02 0513 40GBTah.pdf
Strawman Process Possible On Board Elements
‘ Cabling Channel (MDI-M'DI.). | Ho;t -C-;J}"nponents(MDl-chip) N Magnetics, OEM PCBS, etc.

* MDI Connector IL, Crosstalk, RL
e s st * Magnetics Crosstalk, IL, RL

MDI Connectors Noise * PCB Passives IL

Brainst M o o |

rainstorm Champions to solicit re———— * PCB trace model

Imprwemen§§fﬂ laxations contributi=ns mpions tasolicit
i - F contrik .
% ~ | —% * PCB Noise models
atrix 7 - - 4
A " Contributions d °IC paCkage mOdeIS
..TD GROUP FOR PHY 1
DEVELOPMENT

e

Brainstorm
Configurations
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http://www.ieee802.org/3/bq/public/channelmodeling/zimmerman_02_0513_40GBTah.pdf

Current Data Set

e

el

40GBASE-T PHY- Channel /

—

ff————————— 40GBASE-T PHY-Channel

40GBASE-T

segment —'. '

MDI, 4 balanced twisted pairs l MDI

IEEE P802.3bq
SE-T Task Force

ﬁahle Channels

f 30 meter category § channsl (3m-24m-3m)

\

' I |Fund:on

2T I

Laas

air, balanced twisted-pair copper cabling
to 2 connectors
—URto at least 30 meters

40GBASE-T Cabling channel MDI-MDI

© rzadme
o slép fil= (3MB)

Tuly 30, 2013
Tuly 30, 2013

4 mater eatzzony § channst (0 5m-3m-0 Sm)

© rzadme
o 3lép file (SME)

Sept 5, 2013
Sept 3,2013

Chris DiMinico, MC Communications, Panduit
Chris DiMinico, MC Communications, Panduit

Chris DiMinico, MC Communications, Panduit
Chriz DiMinico, MC Communications, Panduit

wlarsen 11513 3-24-3 lone channelzip New and improved!

November 10, 2013 Wawne Larsen, Commscops

wlarsen long chennel 3-24-3.516prar (old)
wlarsen short channel 1-3-1.516p.rar
wlarsen short channel dot3.3-dot3.zip

MikeGood Im24m3ImCatSMDI zip

Leng channel with and without MDI

August 26,2013 Wayne Larssn, Commseops
August 26, 2013 Waynz Lassen, Commscops
October 2, 2013 Wayna Larsan, Commscopa

Szptember 27, 2013 MMiks Good, Bark-Tak

© rzadme
o zlé6p fils no MDI
o sl6p file with MDI

Movembar 10, 2013, 2013
Novembzr 10, 2013, 2013
November 10, 2013, 2013

MMartin Rossbach, Nemans
Martin Rossbach, Naxans
Martin Rossbach, Naxans

S °

A

Host PCE Trace Channels

+ Preliminary models from 10GBASE-T LOM, 2 inch & 8 inch
© Overview presentation September 27, 2013
© 10GBzs:T PCB channel mogelszip Ausust 26, 2013

Dave Chalupsky, Ray Schmelzer, Intsl
Ray Schmelzer, Pats Cibula, Intsl

Isolation Channel (Magnetics)

» 40GBASE-T Integrated Connector Module

@ Owverview presentation
© BelICM2 316P.zip

October 28, 2013
October 28, 2013

Brian Buckmaisr, Victor Renteria, Bsl
Brian Buckmaizr, Victor Reateria, Bal

Return to IEEE P802.3bg 40GBASE-T Task Force Public Area
Last Update: 2-October 2013

Sources: Chris DiMinico, 40GBASE-T PHY-cabling ad hoc6 07 13.pdf,
IEEE P802.3bg 40GBASE-T Task Force Public Area channel data
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http://www.ieee802.org/3/bq/public/channelmodeling/40GBASE-T_PHY-cabling_ad_hoc6_07_13.pdf
http://www.ieee802.org/3/bq/public/channelmodeling/40GBASE-T_PHY-cabling_ad_hoc6_07_13.pdf
http://www.ieee802.org/3/bq/public/channelmodeling/40GBASE-T_PHY-cabling_ad_hoc6_07_13.pdf
http://www.ieee802.org/3/bq/public/channelmodeling/40GBASE-T_PHY-cabling_ad_hoc6_07_13.pdf
http://www.ieee802.org/3/bq/public/channelmodeling/40GBASE-T_PHY-cabling_ad_hoc6_07_13.pdf
http://www.ieee802.org/3/bq/public/channeldata/index.html
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Model Results

PHY-Channel Insertion Loss — Impact of ICM

« Channel model elements
have been used
successfully to create :

20

PHY-Channel IL 8in-3m-24m-3m-8in

30

end-to-end channel e®)

60
70

models to evaluate :
C h anne I e I eme nts an d PHY-Channel — concatenated s-parameters

. . — 802.3bq 40GBASE-T-November 2013 _I
PHY figures-of-merit

.
« See the following
. . Models include a nominal 100 ohm characteristic impedance.
CO ntrl b utl O n S tO th e — http://www.ieee802.org/3/ba/public/channeldata/10GBaseT_PCB_channel_models.zi
« Isolation Path: 16-port S-p from ICM 2
IA iee rg/3/ba/ ic/chann: /Be! Zi
P802 3bq taSk force « Cable: 16-port S-p from preliminary Cat8 of the two connector cable
channel (Note that the reference to cable numbering in subsequent plots is randomized and

therefore has no intended correspondence with the order of the following list).

Ch rIS DI Mln ICO 40G BASE T Channel - http://www.ieee802.org/3/ba/public/channeldata/Panduit Channel 30m_V1.516;
— hitp://www.ieee802.org/3/ba/public/channeldata/wlarsen_long_channel 3-24-3.s16p.rar
Models, diminico_3bg_02a 1113.pdf

16-port PHY Models

« Chip package and AFE models used are the same as described in

— Mike Grimwood, PHY Channel Model grimwood.01a_0513 40GET.pdf presented in May 2013,
Updates, grimwood 3bg 01 1113.pdf e S e Tt - O3 ot v st o 3 Y
IEEE P802.3bq November 2013
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http://www.ieee802.org/3/bq/public/nov13/diminico_3bq_02a_1113.pdf
http://www.ieee802.org/3/bq/public/nov13/grimwood_3bq_01_1113.pdf

el L, e e
Channel Modeling ad hoc next steps

« Suggest that the Channel Modeling ad hoc has completed the
fundamental work outlined in our “Potential Path Forward”
— Basic elements modeling the host PCB transmission line, MDI & isolation, and
MDI-to-MDI cable channels are publicly available

 Is this sufficient to begin evaluating PHY complexity?

— Request to finalize PCB and ICM budgets (grimwood_3bg_01 1113.pdf, Page 9)
— Soliciting feedback from the P802.3bq PHY Proposal ad hoc

» Further work for this ad hoc (...or others as directed by our Task
Force chair?)

— Review and refine cable channel definitions
Specific activity is TBD

— Review and refine PCB transmission line & noise models
Impedance variations - 90ohm and 110ohm
Internal layer routing and structure/geometry (via effects)
Investigate host channel impairments

— Expand MDI and isolation path data set

Version 2.4 IEEE P802.3bq Channel Modeling ad hoc — November 261, 2013



Thank You!
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