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The Issues

 MIFIEFRPA — Mean Time To False Packet Acceptance

* Probability that an errored packet will not be detected by the
PHY/MAC

* Depends on underlying BER, and detection/correction capabilities
of coding and framing

 What's an acceptable level?
* o0 0ot possible

* 10billien years has been consider acceptable
e That’s ~10%° bits, or ~1021 frames

* Framingioeyverhead

* Lower overhead = longer reach for given bitrate

* Deterministic overhead
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Interleaver

e Convolutional interleaver enhances burst-noise
protection

* 250iusec. And 500 psec. protection common

* BUt generates latency:

From [3]

250 psec of
arasure cormaction

00 psec of
Brasure cormachion

* May be turned off
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R-S Decode

* Code operates on 8-bit symbols (m=8, bytes)

» Can correct up to t byte errors, t = | (n-k)/2_

* @QUutput byte error ratio, Pg, as a function of channel
pyiererror rate p:

P :281_121 j[ZSj_ljpj( -p)
o Output BER, Pg = %2 Pg
* SCM (n,k): (255,239) =t =8
e MCM (n,k): (240,224), (144,128) mandatory =1t =8
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Descrambler

» Self-synchronizing
° X23+ X18 + 1
s Reduees long run length occurrences

* Keep demodulator happy
o 2x=3x BER multiplication
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“Back of Envelope” Calculations

* VDSL spec’d for BER = 107 at a/p - interface
* Part 1 VDSL Trial-Use Std., § 12.3

s — 10" x 2 x 255 =5 x 10° R-S codeword error ratio

* 22 prob. errored frame not detected for Ethernet
CRC

e 5 x 102 x 232 = 10-14,

* Need'to get ~7 orders of magnitude from frame
encapsulation, or elsewhere
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On VDSL Noise Margin

* DSIL performance levels spec’d with 6 dB noise
margin

* |.e., specified BER levels would be met even if noise level
Were increased by 6 dB

» So typical a/B-interface BER is actually =10-22

* Helps ensure data types requiring a certain bit rate
will continue to work

* Non-adaptive Ethernet performance goals fit this
model

* — Retain the margin
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Frame Encapsulation

,9 1 PTI\/I TC
uffed HDLC with FCS-16
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HDLC PTM-TC

e 16-bit CRC

s 2% detection failure (=2 x10-°)

* Detects allisingle, double, and odd bit errors; all error bursts <16 bits
* Pros

* Fast, easy frame lock; look for <flag><non-flag> sequence
* Low complexity

» Lew average overhead for long frames (~0.8%)

e Cons

* High overhead for short frames (~8%)

e Overhead variable: data- & frame-length-sensitive

e Could be 50+% worst-case
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640b/66Dh

* Pros

* Low overhead upper bound
 Limited run-length (but not needed here)
* Control codes protected against 3-bit errors
* But bit errors at R-S output not independent; analysis difficult
* Cons
* High' Complexity (~2K flip-flops [2])
» Slow, complex frame lock
* No additienal error protection for data bytes:
0r Do | DL [ D2 | D3 | D4 | D5 | D6 | D7
* Any bit errors in DO-D7 still a valid codeword

* Not byte-aligned; poor fit with a/f3-interface
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Other Alternatives

e Rather than HDLC flag-transparency, use G.gfp-
style header [5]:

PLI 15:08

<15:08>
<07:00>
: >

cHEC <07:00

1 2 3 4 5 6 7 8

* Pros: Avoids variable overhead

* Cons: Complicates frame-lock; robustness must be
Investigated
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Recommendation

* Add “ERROR?” signal to a/p-interface to allow
iepoerting of uncorrectable R-S codewords

* |_.owers error rate bound by [4]:

1 1
t 8
» Combined with HDLC FCS, should be adequate

=25x107

* Consider using PDU-length-type header (e.g. G.gfp) if
HDLC flag-transparency IS unacceptable
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