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e Summary

+ Goals
— Not a specific proposal or motion for new ISI parameters
— Build consensus on methodology for IS| parameter selection
— Target parameter selection at May Interim meeting
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Background

PIE-D alone seems an inadequate selection metric to define
TP3 ISI parameters

— Allows IPRs with unreasonably large or small implementation
penalties

LX4 & PSR screens are arbitrary metrics relative to LRM
performance

“Width” metrics do not correlate well with DFE performance

— Screening on IPR time extent (+ PIE-D) will allow IPRs with
unreasonably large or small implementation penalties

Infinite FFE does not appear to correlate well with DFE
implementation penalty.

Finite DFE metric seems to be required
— Yet want to avoid implementation specifics in standard definition
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Simulation Parameters

OSL/CL
C1 C2 300 C3
m
Tl I &
. _
——
link
« Delay Set « Connectors
- Gen67YY — 3 connectors
> 500 MHz-km » two prior to main fiber
* 18 mode-groups » one at end of main fiber
«  Single-mode launch — Random offset from Rayleigh
distribution

— center launch (CL): Oum — 3um
— offset launch (OSL): 17um — 23um
— best launch chosen for each pair

* mean = 3.58um
truncated at 7um
— Totalloss <1.5dB

» Link Configuration . Channel Metrics
— 1m-1m- 300m - 1m — 471 ps, 20%-80% Gaussian Tx filter
— each fiber randomly chosen from — 7.5GHz, 4™-order BT Rx filter
delay set
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Motivation

PIE-D = 4.5+0.01dB
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» Select PIE-D over very narrow window 200 -
— Finite DFE penalty varies widely — iig T
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« Select fin.ite DFE penalty over very TR
narrow window Penalty for 8+3 DFE (dBo)
— PIE-D varies widely 8+3 DFE = 5.8 +0.01dB

— Other finite DFE penalties vary widely

PIE-D (dBo)
8+3 DFE = 5.8 +0.01dB
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Issues

« Current selection method:
— Run “many” Monte Carlo cases with variety of launches & connectors
— Select resulting cases that are “close” to certain percentile of PIE-D
— Sort cases into precursor, symmetric, and postcursor bins
— Select each case with best fit to 4-tap FIR with 0.75Ul spacing (PSR)
* Issues with current method
— Will get wide ranges in penalties over finite ideal EQ
— Imposing additional selection criteria (e.g. 8+3 DFE penalty) — null set
— Running more Monte Carlo cases is not very productive

« Conclusions
— Current approach yields too few candidate IPRs from MC67
* none match given percentile “exactly” across a wide range of finite EQ

— Widening the selection window yields too many candidate IPRs

* not clear how to select among the resulting subset and whether the
result is an adequate compliance test
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Proposed Selection Methodology

« Use MCG67 to define the percentiles across a range of ideal
finite DFE & PIE-D

— A single finite DFE screen does not appear adequate

« Choose ISI parameters that match the percentiles of the total
population, not a particular Monte Carlo case from MC67

— Ensures TP3 test will screen poor implementations without being
implementation specific

March 2005 - Atlanta, GA IEEE 802.3aq 10GBASE-LRM



Definitions

* PIE = Penalty of Ideal Equalizer
— PIE-D = infinite complexity DFE (nonlinear)
— PIE-L = infinite complexity FFE (linear)
— PIE(N,M) = finite complexity DFE (nonlinear)
N =# of T/2-spaced FFE taps
« M =# of T-spaced DFE taps
* PIE-D = PIE(o0,0)
e PIE-L = PIE(c0,0)
« PIE, (N,M) = xx™" percentile of PIE(N,M)
— e.g. PIEgy(o0, o) = 90t percentile of PIE-D
+ APIE_(N,M) = PIE(N,M) — PIE, (N,M)
— PIE_(N,M) is a property of the delay set & connector models
— PIE(N,M) is a property of a particular pulse response
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« Compute percentiles of a variety of finite DFE over the entire MC67
population
— Vary # of T/2-spaced forward taps from 6 — 14
— Vary # of T-spaced feedback taps from 0 — 6
— Percentiles based on best of CL and OSL for each DFE structure
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Proposed Selection Method

« Assume a 4-tap FIR stressor with uniform tap-spacing
— Let the tap-weights and tap-spacing be variable

« Compute penalties relative to the percentiles of MC67, e.g.
— APIE_(N,M) for N=6, 8, ..., 14; M=0,1,2, ..., 6
— APIE,, (o0,%)
« Adjust the set of tap-weights and tap-spacing, {A;,At}, to minimize the
mean-squared-error in the penalties relative to this percentile, i.e.

MSE = min {ZZ WN M \APlEXX(N,M)\z+WOO\AP|EXX(oo,oo)\2}
{AAG N M

— With the constraints:
« Sum of tap-weights = 1
+ tap-weights =0
* W, = error weighting function
« Validate resulting response against:

— PIE(N,M), APIE, (N,M), and %tile(N,M)
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Pulse Response (arb.)

Precursor Example

Nilfe
e U S REha a 1 2 3 4 ] b
o A o B | 1027 940 BA56 585 584 584 584
A A A U A ., 0 976 9.00 640 580 576 576 576
e o £ 10 | 8% B2 632 55 55 557 5487
o /\ ;/ AR 12 | 860 785 BA7 547 544 544 B44
B / Ao 14 | 789 753 893 £33 533 533 £33
06,\7 \ PIE-D | 4.47
N A A Ndfe
o_4rjfkr\Tr APEaMM) 2 3 4 5 @&
o \\ A 6B |-019 031 040 -042 -025 -020 016
I R | I \\ , B |0 o0& 004 003 009 013 015
' i T/ A = 0 |05 032 020 002 011 014 047
| | | | | \oo | 12 | 0G0 034 032 008 014 016 0.18
o AN 14 | -106 031 023 005 014 018 019
e e SO W PIE-D | -0.07
4 5 6 7 8 9 10 11
Time (Ul - Nidfe
“ et M) | 1 2 3 4 5 5
At=0.78 Ul E | 987 93 0583 951 954 G55 956
., 988 993 939 933 992 992 993
A ={0.38, 0, 0.39, 0.23} £ 10 |93 992 992 990 992 993 993
12 | 982 993 933 991 993 993 994
: 14 | 974 933 933 931 933 934 094
« Matches PIE percentiles well PIED | 957
— Slightly pessimistic except optimistic for low complexity EQ PIE < f 58

— Precursor-like response

« Consistent with previous work that ~0.75 Ul and 4 taps can approximate a
variety of fiber responses
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Pulse Response (arb.)

o

Discussion

HNilfe
APIEs(NM) | 1 7 3 4 5 5
R -0.19 0.31 040 042 025 020 016
@ a 0.16R 057 004 -003 0.09 013 015
E 10 -0.55 032 020 002 011 014 017
12 -0.60 0.34 032 0.03 014 016 018
14 -1.0/ 0.31 023 0.05 014 018 019
LD Pl #1: At=0.78 Ul
A ={0.38, 0, 0.39, 0.23}
HNilfe
APIEs(NM) | 1 7 3 4 5 5
R -0.45 0.04 052 025 005 .00 0.03
@ a 047 038 02 005 011 014 016
E 10 074 013 011 0.18 028 031 034
12 -0.84 012 004 0.05 015 a1y 018
14 -0.81 0.05 -0.12 0.03 013 016 017
PIE-D | 0159

#2: At=0.70 Ul

A;={0.34, 0.06, 0.37, 0.23}

« Different initial conditions give similar, but different solutions
— Not an issue as long as solutions provide the correct stress to screen poor

implementations.
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Summary

New TP3 IS| parameter selection process
— Include finite DFE penalties along with PIE-D
— Include a wide variety of finite DFE complexity

— Choose the ISI parameters to provide the appropriate penalties relative to
the Monte Carlo model

» Match the penalties from the model, not a particular fiber response

Future work
— Agree on the link configuration, range of finite DFE, etc.
— Evaluate the percentiles for the Monte Carlo model
— Compute ISI parameters

— Symmetric & postcursor responses
* Are these needed?
* How should they be chosen?
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