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Forward error correcting codes in TG6bma

oty

* As an outer code, shortened Reed-Solomon (RS) codes with N=54 (original code length
N=63) will be selected to correct burst errors due to interference from other WBANSs
and the coding rates are changed according to each QoS and channel condition

e As an inner code, 15.4ab LDPC (K=324, 648, 972, R=1/2) or BCC will be selected for
the coexistence of 15.6ma and 15.4ab

» This updated concept table is considered as the first priority
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Simulation settings

* Concatenated code
— QOuter code : Two shortened RS codes

"+ Shortened RS code
— 1 symbol = 6 bits
— Inner code : LDPC code — Codeword : 63 symbols

« BPSK modulated — Shortened symbol : 9 symbols
— Code length : (63 —9) X 6 =324 bits

LDPC, Information bits LDPC, Parity bits . )
648 bits 648 bits — Coding rate : 46/54, 38/54, 28/54, 14/54
* LDPC code
RS code (1) RS code (2) .
324 bits 324 bits — Code length : 1296 bits
* gh > — Coding rate : 1/2
1296 bits — Number of iteration : 30
Configuration of concatenated code . — Decoding algorithm : Min-sum algorithm )
Data » Outer code » Inner code » . Ehan?elt del » Inner code » Outer code ®| Decoded data
encoding encoding Bea imprafit moce decoding decoding
urst erasure model
Channel coding
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Effect of interleaving on BER performance

Burst erasure: 65 bits, 30% Burst erasure: 289 bits, 30%
3 100

1072
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e  Modulation: BPSK
* Interleaver type: Random
e (Channel: AWGN + burst erasure channel
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Effect of interleaving on BER performance
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e  Modulation: BPSK
« RS(54, 28) + LDPC(R=1/2)
e Channel: AWGN + burst erasure channel
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Effect of channel coding parameters

Burst erasure channel (65 bit, 30%)
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FEC performance evaluation under
TG6ma channel model

* The PDF of shadowing in path-loss is as follows: 14 i | | |
_ 1 (y — ps)? 12r=——- i - b
9 (y ) - eXp\ ————F =2z — ! ! \ |
\ 2mo? 20 S - 1o S Lo
0 S A N S
* From the above, the voltage amplitude ratio follows a 2 el |- o\ o - L
log-normal distribution, and the PDF is as follows: ' | | | |
S e
2 IR o Lo
! (Inx - £5) £ I A N B
fx) = exp| — > 0 | ‘ ‘ '
O 2 2 (ﬁ) 0 1 2 3 4 5
2 (%) a

PDF of log-normal distribution (x = 0,0 = 0.31)

Us: mean of shadowing [dB]
os: standard deviation of shadowing [dB]

U= %z mean of logarithmic amplitude ratio

o= (;—S: standard deviation of logarithmic amplitude ratio
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Evaluation results in shadow fading

BER

% BPSK modulation

w AWGN and Shadowing

- LDPC
* Outer: RS, Inner: LDPC

RS parameter
Code length: 324 bits
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Outer : (54,46) RS, Inner : LDPC (R=1/2)
gt |G tanas e DR G AN\ | LDPC parameter

3 uter : , , Inner : = | ) .

[ Outer : (54,14) RS, Inner : LDPC (R=1/2)| | Code length: 1296 bits

: LDPC (R=1/2) |
10717 ' ' | | I Fading parameter
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