
Channel Qualification 
Based on Salz 

A. Vareljian, albertv@ieee.org
H. Takatori, FutureWei

hiroshi.takatori@huawei.com
IEEE 802.3bj Task Force, Sep 2012



Outline

Motivation
D1.1 93A Issues 
Salz Methodology
Example Channel Analysis
Summary Proposal

2

IEEE 802.3bj Task Force, Sep 2012



Operating Margin

The Concept of Margin is key in 
communications systems
Margin based approach is accepted industry-
wide, 802.3 usage: BASE-T, RTPGE, also 
introduced in AP & BA (albeit, not fully utilized)  
BJ “COM” is a significant formalization step 
forward from the “Eye” based methodology
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ran_01a_0712.pdf

Good Observation
[also in the Book]

?  

Marked: Agreement in Principle 

practical

Which
Reference?

practical
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Transceiver, Annex 93A – Minimum?
ran_01a_0712.pdf

Would have required complex poles @ multi-GHz
On-Chip Active Filters ?? LC-Filters (Inductors) ??

0.4 mV AWGN, ~13 GHz BW  -159 dBm/Hz
On the edge! 

In fact very Challenging Definition for Realization
[Does it solve the problem?]
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93A Issues – Normative Annex 

Too Many Parameters: 32+ Most @ TBD 
25 Expressions – Key equations Do Not allow 
direct computation
Many assumptions – Tx, Rx structure, etc., 
some questionable in math & physics
Proprietary computing
PAM4 – still open with No Path
Is 93A Verifiable, Repeatable?
Is Computation Tool a Std Responsibility?
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93A Issues – Early Feedback 

[Salz Uses One Basic Equation]  7
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Why Base “COM” on Salz  

Fundamental – Fully Covers PAM (2 & 4) 
Objective –

Textbook-validated Expression (one)
Channel-Noise Only, No Actual Design
Direct Computational
No Arbitrary Assumptions

Simple & Reliable –
Few Parameters
Repeatable
Anyone can Independently Do&Verify
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Salz Applied

Practical
Finite
Noisy

Receiver

Theoretical
Unconstrained

Noiseless
Optimal Receiver

Operating
Margin COM = Theoretical Margin – IC Implementation Loss [dB]

Intrinsic PHY
Realization

Loss
minus

Coding
Gain

TM  = Salz SNR – Required SNR 

CH, xTalk, BW PAM, BER

“TM” “ICL”

Can be Optional
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In-house – simulation based
Meaning:

~ Rx Noise Figure,
“Penalty” in Optics 

Formula-based
Common to All
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Channel Qualification 

Set Desired “COM” 3 dB ? (Sys vendors)
Agree on “ICL” 10-12 dB ? (IC+Sys vendors),
Consider Basics for Target Application –

PAM2 or PAM4
FEC Mandatory/Optional
Fundamental System Floor (AWGN) & Tx Spectral
Balance Materials Cost vs. IC

Channel Qualified if       TM >= COM + ICL

Note, realization loss derivation is Vendor internal – only need to agree on
outcome. Some examples how to get ICL follow.
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Intrinsic PHY Realization Loss & 
Margin Analysis Example



Example Channel Characteristics
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Example PHY Implementation Loss Analysis

Tx FIR
Drv Noise
Distortion

Jitter

AGC
CTLE

Noise Floor
DistortionCross-Talk

DFE
Adaptation
Coefficients

Timing Recovery

Use Behavioral Modeling (“System Spice”) to analyze key transceiver impairments, as opposed to
hand/formula-based “93A” calculations, prone to error or potentially inadequate in high complexity env.

Symbol Gen
Pre-Coding

Slicer SNR
BER Margin Based

on Gaussian
SNR @ 10^-12

i.e. Conservative 

PAM2/PAM4

Simpler than “93A” System Definition and Different Optimization
Mix-Signal, Not DSP    

IC Package
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Modeling – Validate Model Responses 
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Channel Model Time Domain Validation
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Channel Theoretical & Operating Margin
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“ICL”
Factor

>20 dB

TM PAM4TM PAM2

AWGN dBm/Hz

93A Channel Penalty ~20 dB is Excessive,
~12 dB readily demonstrable 

IEEE 802.3bj Task Force, Sep 2012

COM2 −4.7

−146

−143

COM4 1.9Sim ~>3
Sim ~6.2

Would be 
sweet spot

Study-Transceiver: PAM2 & PAM4 vs. 93A 

Note -
Conservative

Gaussian Noise
Better still

Results Possible



What Channels 93A Receiver Can Support?

frazier_01_0112.pdf

“IBM_35db”

“IBM_35db”

Have we changed Objectives and/or Broad Market Potential?

Less than 50% might pass – more than 50% would certainly Fail 17
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Summary Proposal

D1.1 Annex 93A treatment for COM derivation is not well 
suited as Normative Channel Qualification – Make 93A 
Informative if desired

93A would Significantly Penalize Workable Channels
if enforced 

Define Normative Channel Qualification based on
Salz SNR  – Objective, Simple and Repeatable

Discuss & Agree Practical IC Realization Loss: 10-12 dB 
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