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ADbstract

« PNC: Physical-Layer Network Coding (PNC) employed on a By
conventional two-way relay channel (TWRC) Is an active research area e . | e
due to the potential doubling of the throughput compared with XQ |~ Turbo a=0.01
traditional routing. We investigate the effects of impulsive noise added Bl s
at the relay of a TWRC employing link-by-link coded PNC, where the S TR SR | e T =
coding scheme of interest Is the turbo code. % 1 \ -

« GMM: Gaussian mixture model [ to investigates the effects of e 21 N 0. =i0.5)
Impulsive noise added at the relay of a TWRC employing link-by-link g 2 ' '

coded PNC, where the coding scheme of interest Is the turbo code.

Pemm(x) = (1 — a)pg (x) + ap;(x)

System Model 1075 g 0 Ebmis - 2 25 30

. 1 : 1
e ; e FIQL3 BER performance of rate > (white square) and 2 (black square)
5 Impulsive A £ 5 _ !
| . Noise Il e g turbo code over Impulsive noise at the relay
. Node A | cannel | o m | 5
: * Encoder Modulator ——ll E
'i Z ) y 'E’ Ia.egc.oh?; T T lb% P ghn:gg: —* Modulator Node’;
Channel | ¢ ms 4 : | 3 ;
) E“condna _B*MOdUlator ‘ 5 A [nqém v |——lower bound PEMM
Node B i
, —|ower bound Pb
"""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" ' 10 ¢ |~==Turbo 4:=0.01
s Relay First Time Slot Fig.4 | ’ | 5 |
. Comparison of rate > turbo . TS DS B T R
Second Time Slot o A
e | : : _ code on PNC at relay, 6=0.01 §& T 5 g
Nod & < DM LS L, 5 GBSO (X )¢ = and 0.1 with lower bound e s e e e -
£ impuls GMM - N Y
Py 17 mpulsive Pb z_;md the higher 1 ) Y
e : impulsive lower bound P, ol I S — A ‘
todep SO Lope | [o LE lLoghte | (7)o N D I
0% 5 10 15 20 25 30

Eb/NO in dB

Fig.1 System model showing turbo encoder and iterative decoding processing .
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of the PNC system

— lower bound P'b

* Relay receive and add the transmitted symbol from Node A and B at the
same time, where mp=m, @ mg.ll

* The decode message bits then encode again at relay, and broadcast back
to Node A and B, where each node performs an XOR operation to
extract the information bit, 1.e. For Node A: mp =m, @ mp = m, &Q

(M, mp).
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EXIT Chart

On the GMM impulsive noise channel, the lower BER bound for turbo
codes at the relay Is:
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§ - — P Iy 2 N B _ § The performance of turbo codes Is seriously affected on the GMM nolse
5 02l " T I I 5 | | | _ channel when the mixture iIs high, the error floor Is determined solely by the
=4 g T  [eTrajectory| 2 0'1 —Decoder|| impulses of the GMM noise channel at low SNRs, but this effect quickly
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Chatpt]_, of toseafor | = bast, . of v A ot dsonder = Ingut 1, of Saeader! channel has more of an effect on the performance.
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