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LDPC CODES FOR ACTIVE AND PASSIVE PLANTS 5@'.\:5%

Summary of analysis results for this presentation:

Codeword Plant Rate Codeword Information Systematic Encoder SNR@BER=1e-8 SNR@BER=1e-8

Size size size Processing (4096QAM) (1024QAM)
15 iterations 15 iterations
Long Active | 89% 16200 14400 Yes 2 35.2dB 29.7dB
Passive | 89% 16560 14760 No 1+2 35.3dB 29.8dB
Medium Active | 85% 5940 5040 Yes 2 34.6dB 29.2dB
Passive | 87% 5400 4680 Yes 1+2 35.4dB 29.9dB
Short Active | 75% 1120 840 Yes 2 34.1dB 28.7dB
Passive | 75% 960 720 No 1+2 34.5dB 29.4dB
Medium- | Passive | 87% 10800 9360 No 1+2 34.8dB 29.3dB
Long

Encoder processing:
1. Polynomial multiplications
2. Back-substitution
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1024-QAM, AWGN, 15 iter., BER=1e-08
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1024-QAM, AWGHN, 30 iter., BER=1e-08

Passive 87% (10800,9360)

10,5}
g 10 '
S O Active 89% (16200,14400)
e
§ °5 1 > Passive 89% (16560,14760)
: - |
E Q@ ] Active 85% (5940,5040)
£ B85 = F—
E V Passive 87% (5400,4680)

8} 4
7.5/ O A : 0 Active 75% (1120,840)
- A Passive 75% (960,720)

27 28 29 30 31
SNR (dB)



PERFORMANCE IN AWGN snofboou

4096-0AM, 15 iters., AWGN only 4096-CAM, 30 iters., AWGN only
107 ¢ 107 | | .
107 & 10° | :
;
107 . 107 .
10 107 | ’
i c
wo4n T
o 10 T !
10° & - 107
¥ a7
107 | 1 107 b \\ d
[ w@=Passive (960,720), rate=0.75 : : : || efisPassive (960,720), rate=0.75
m'a - ssife=Passive (5400,4680), rate=0.8667 | m mm mm mm m e — -m'E‘ .. sl Pgssive (5400,4680), rate=0.8667 . P E—— PRpp—
£| m=@=Passive (10800,9360), rate=0.8667 ' : : : | ==l==Passive (10800,9360), rate=0.8667 = o
i_ iPassiw(a (16560,1)4760), rate=0.8913 i ssfs=Passive (16560,14760), rate=0.8913
r Active (1120,840), rate=0.75 1 : -| mmli=Active (1120,840), rate=0.75
1(,':‘ t Active (5940,5040), rate=0.8495 . . ; el 10'5 L Active (5940,5040), rate=0.8495 4
sfff=Active (16200,14400), rate=0.8889 e , | - | mege=Active (16200,14400), rate=0.8889 !
i 1 H t 1 [ I 1 ] r
32 329 43 335 34 M5 35 355 32 325 33 e B 34 M5 35

Background SNR Background SNR



PERFORMANCE IN AWGN snofboou

1024-0AM, 15 iters., AWGN only 1024-0AM, 30 iters., AWGN only
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SYSTEMATIC ENCODER AND DECODING 3@&%

Active code parity-check matrix (systematic)
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Passive code parity-check matrix (non-systematic)
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* Impact on the average number of iterations to achieve BER=1e-8 (flooding decoding)
Example on long size codes
* Passive code: average 10.2 iterations
* Active code: average 8.35 iterations

Power issue




ENCODING PARITY CALCULATIONS 3@'):5%

All active codes low-density parity check matrix have one style

X |0 [0 |0]0 .

X IX 10 lolo Encoding: back-substitute
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0: a all zero L X L matrix
Passive codes low-density parity check matrix have three styles
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Encoding:

Pre-encoding: Using Gaussian elimination to find two polynomials and an inverse of one polynomial
Step 1: Multiplications on polynomials

Step 2: back-substitute



CONCLUSION e

Summary

= Three LDPC FEC codes for active plant and four proposed LDPC FEC codes for passive
plant have been evaluated

= Active plant: Long (16200,14400) 89%, Medium (5940, 5040) 85%, and Short (1120, 840) 75%

= Passive plant: Long (16560,14760) 89%, Medium-Long (10800,9360) 87%, Medium (5400,4680) 87%, and
Short (960,720) 75%

= AWGN channel performance for all codes has been presented
= Similar sizes, code rates, spectral efficiencies, and AWGN performance

= Encoding and decoding complexity and power considerations have been discussed
= Systematic active codes use fewer iterations (including zero for successful parity check)
= Non-systematic passive codes require more iterations (at least one for recovering punctured information)
= Strictly lower diagonal active code parity matrices directly encode with back-substitution

= Non-upper diagonal passive code parity matrices require additional multiplications using polynomials found
with Gaussian elimination before encoding with back substitution

Recommendations for separate minimum implementation complexity PHY layers
= FDD use three LDPC FEC codes for active plant exclusively for Node + N, N2 0

= TDD use four proposed LDPC FEC codes for passive plant exclusively for Node + 0 only



MOTION PROPOSAL e

Move to:

Adopt that FDD mode exclusively use the three LDPC FEC codes (as adopted in Technical
Decision #81, Motion #15 from Geneva 2013 for active plant) for Node + N, N =2 0.

Moved:

Second:

Technical decision, 75% or greater
Yes:

No:

Abstain:
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