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Introduction

 The LDPC(18493,15677) [13Xx75x256] 0.848 FEC code was adopted for the downstream at the last
meeting in Orlando. See motion #6 from unapproved minutes.

— This included a parity code matrix as presented in laubach 3ca la 1117

While answering questions from other affiliations before and after the November

meeting, the parity code matrix authors observed there could be some
Improvements made:

— Slightly improved processing efficiency.
— Slightly better error correction performance, especially in deep region.
— Ability to use a “vanilla” Min Sum Decoder, with no special decoder scaling features.
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http://www.ieee802.org/3/ca/public/meeting_archive/2017/11/minutes_unapproved_3ca_1117.pdf
http://www.ieee802.org/3/ca/public/meeting_archive/2017/11/laubach_3ca_1a_1117.pdf

More Efficient Parity Code Matrix

« Same matrix dimension (13x75ex256) as accepted by task force in November Orlando meeting.
« Optimized for deep region performance to simplify decoder implementation on scaling.

* Puncturing from the right side two columns (from the right side circulant columns 12 and 13).

* Shortening from the left side (195 hits).
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AWGN Performance

] 1072 AWGN, Max 15 Local lterations, No Interleaver
* Improved error floor performance without any | | | | | '
fixed-point features.
e Gain improvement: 2.60 dB to 2.63 dB. 10 .
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« Note: From previous presentation, using an ™
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Gilbert Burst Model Performance

* Precoder on/off, no interleaver

e Gain improvement:
— Precoder on:

6

— 2.03 dB with interleaver (previous ) to:

— 2.11 dB without interleaver
— 2.12 with interleaver (rev 1b)

— Precoder off:

— 1.78 dB with interleaver (previous) to:

— 1.85 dB without interleaver
— 1.87 dB with interleaver (rev 1b)
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Summary of more efficient parity code matrix in this presentation

* A more efficient parity code matrix is presented with improvements over laubach_3ca_la 1117:
— NZ reduced from 290 to 286 -> 1.4% faster processing.
— Slightly improved AWGN and Gilbert Burst performance.
— Improved error floor performance without any fixed-point features.
— Processing latency is slightly better:

LDPC laubach_3ca la 1117 More Efficient

pusec @ 15 iterations pusec @ 15 iterations
Encoder 2.0 1.842 (encoder improvement)
Buffer 0.77 0.77
Decoder 2.175 2.145 (fewer non-zero circulants)
Buffer 0.77 0.77
Total one-way 5.715 5.527

© BROADCOM

7 | P802.3caJanuary 2018 interim meeting



L S|
LDPC Performance Review

NECG 1 (dB)
Non- (optical gain) M Gates Latency 2
Length Rate Zero Gilbert Encoder + Decoder (usec) Reference
Blocks AWGN loer (approximately) (includes single buffer)
Burst
1.76 3
2.6 (1.23-1.58) _
290 (1.82-2.34) 2 0347 E277+D 295 =572 laubach_3ca_la 1117
(1.41-1.82)
1.87 3
(18493,15677) (1.31—1.68)
LDPC [13X75x256] 0.848 2124 1.65t0 1.8
2.63 (148~ 1.9) laubach_3ca_1 0118
286 (1.84-2.37) 1855 E261+D292 =553 aubach_3ca_1
(1.3-1.67)
2116
(1.48-1.9)
1 Electrical gain over RS(255,223) of 7.1 dB. Optical gain is 0.7 to 0.9 * NECG.
2 Capped at 15 iterations
3 With interleaver, precoder off
4 With interleaver, precoder on
® No interleaver, precoder off Rev 1b updated values.
6 No interleaver, precoder on
7 Omitted from laubach_3ca_1a 1117
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FEC Encoder Draft Text

* Proposed draft text for FEC encoder is in han_3ca_2_0118.docx.

» Description style based on ITU-T G.9960.

 Parity code H_ matrix is provided in han_3ca_1 0118.txt for inclusion in the draft
(if a separate file is needed for publication as was done in Clause 55A).
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Proposed motion

« Adopt the draft text in “han_3ca 2 0118.docx” for the downstream FEC with
editorial discretion to include the file “han_3ca_1 0118.txt” if required for
publication of the standard.
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Thank you
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