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Introduction and Scope

*During the Victoria meeting it was agreed to
specify two sets of LDPC codes
(prodan_3bn 01 0513.pdf):

= One code set for passive plants
= One code set for active plants

*This presentation specifies the LDPC codes for
passive plants.
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Codes Parameters and Deployment Scenarios

CODES Length DEPLOYMENT -
A R,=8/9 16200 plant

B  Rg=8/9 16200 US, low band FGH BCD
C R-.=0.848 940 DS, low band EFGH

D Rp=3/4 1120 US, highband EFGH

3 ReSaias 16560  ps highband E,F, G, H A

F  R.=26/30 10800

G Rg = 13/15 5400

H Ry=3/4 960
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Code Description

= All LDPC codes for passive plants are quasi-cyclic and binary

* The matrix M to calculate the parity bits has nearly upper diagonal
form for all codes

= Only the first sub-diagonal of the matrix M is non-zero

= The parity matrices H are constructed so that encoding can be realized with
low complexity

= In the following slides the parity check matrices H of the LDPC
codes are given

= Description
= |n all tables the top row indexes columns of the parity check matrix

= The second row of the tables indicates information (1) and parity (0) columns

= The third row of the tables indicates transmitted columns (1) and punctured
columns (0)
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Parity Matrices for Codes E and F

Figure 4: Base code information bits: 26
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Parity Matrices for Codes G and H

Figure 2: Base code information bits:

0o 1 2 3 1 5 6 7 8 9 1w 11 12 13 14 15 16

0 0 0 0 1 1 1 1 1 1 1 1 1

0o 1 1 0 1 1 1 1 1 1 1 1 1 1 1 1 1

o - 45 - 92 28 - 137 111 344 2 338 190 258 328 13

0 241 284 - - 186 - 198 185 334 76 148 236 93 190

<241 122 119 171 17 244 303 218 356 258 53 181 330 271 279 150
122 0 287 36 135 84 72 245 208 303 239 124 176 284 121)

13; (max) block length: 1

[y |

Figure 1: Base code information bits: 12; (max) block length: 16.
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Edge Density, Parity Checks and Lifting Size

Information| Code word Based Edge

Base n|Base k| Rate |Lifting Z edges | density

46 41 08913 360 14760 16560 2160 154 3.348

30 26 0.8667 360 9360 10800 1800 08 3.267
1080

15 13  0.8667 360 4680 5400 (1440) 54 (56) 3.6 (3.73)

16 12 0.75 60 720 960 300 53 3.3125
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LDPC Decoder Assumptions

= Sum product decoder

* Flooding schedule
= No layered iterations are applied

= The maximal number of iterations iIs set to 20 or 30,

respectively
* |In the hardware implementation, layered iterations would be applied
— This allows reducing the number of iterations roughly by 50%

— Since the implementation and performance of a layered schedule is LDPC
code specific, it is not used for code comparison

» Simulation methodology according to prodan_3bn_ 02 0313.pdf

IEEE 802.3bn Geneva July 15-18, 2013

8



Performance Result: AWGN — 20 Decoder Iterations — BER

AWGN - 20 decoder iterations

—+—r=0.867 10800 bits QCOM
—+—r=0.867 10800 bits QCOM
—+—r=0.891 16560 bits QCOM
—+—r=0.891 16560 bits QCOM
—+—r=0.867 5400 bits QCOM
—r=0.867 5400 bits QCOM
——r=0.750 960 bits QCOM

—r=0.750 960 bits QCOM
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Performance Result: AWGN — 30 Decoder Iterations — BER

10

BER

-10

AWGN - 30 decoder iterations

1024 QAM

—+—r=0.867 10800 bits QCOM
—+—r=0.867 10800 bits QCOM
—+—r=0.891 16560 bits QCOM
—+—r=0.891 16560 bits QCOM

—+—r=0.867 5400 bits QCOM
|7 r=0.867 5400 bits QCOM
——r=0.750 960 bits QCOM
—+r=0.750 960 bits QCOM
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Performance Result: AWGN - 20 Decoder Iterations — FER

0 AWGN - 20 decoder iterations
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Performance Result: AWGN - 30 Decoder Iterations — FER

AWGN - 30 decoder iterations
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thank you
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