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Abstract

In the simulation of communication system, it is important to simulate the link decoding result
accurately. This paper proposes a decoder abstraction method based on deep neural network
(DNN), which extracts three features from the soft input of the decoder and uses the neural net-
work model to predict the decoding success. Simulation results show that the method proposed in
this paper has better prediction accuracy than traditional methods such as EESM.
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1. 5|8

THEHLT RN B AE R R T AN ALK TRk . (H B (5 R G AT ARG I RN 2%, il
RGO A WHEINE PR BB f 5 RGW SORE/NX A, AR S Rl 8 AE R R E
MEE SRR, H A S 0 Turbo/LDPC 4ifil. MQAM WHIZEIAHT . BEARTFEHLAITHE AE 1 th e Pk
P, AN T R B Ak, Bt — M S A A P AR I I R B S AR
ANETATI, HOHS0 3 BT 2805, R 2 Turbo/LDPC PERGEEIRFTRERS I K. N T R peix — vl i,
SKPR 2 R A T AR GPORNBE R Y B TR [2] [3] [4]. RALTE-T S8 & BV, fH
JEEAE R RO MASSFIRENL A, IS B T VR A RS ROR

ARG HE T 552 K L2S #:10(Link to System, L2S)E 3B 2 WL AR B (Block Error
Rate, BLER), MK KFER 7 RGN HHITHEE AR . HREFERY, L2S 452 10 A 5 s S B il AL
IR L2S #% 4R ) BLER A%, A W RESFBR G MMM H4E RA(E. X T AWGN {51, BLER 58
4 H1 /5 2 L (Signal to noise power ratio, SNR)IX — /My P IE o BB RGR T H-F & X T ZA7-E AWGN 15
TE T 250 il 4 15 75 20 (Modulation and coding scheme, MCS) ] BLER HHZR R AT, {HI 5 WX 2% b ) 4 3 2
et AWGN {538 . SEPRMETEE A7 EFE TR M % KT Rl IR S R G, R AT R A £
PAEAEA I B e s, T2 & 2K E s A B 30, BT S AP . RE&RFIE.
AN T FEHRBETRES. T HWRFEKU, 4 EMFMFY SNR 5 SINR (sig-
nal-to-interference-plus-noise ratio) JEANGEZA & BLER. Nitt, AAMTIRE T &FhoGHA) L2S A AR, B
EESM (Exponential Effective SINR Mapping) [5] [6] [7]. MIESM (Exponential Effective SINR Mapping,
EESM) [5] [6] [8] [9] [10]~ Z&-T AWk 732 [ 1] £ MIMO e RALSAK I ) SNR B 773 12] T
HLE~ 211 EESM [13]55 . B ik A B #SRK B AR A SEPR(ZTERAE N —A™ SINR A&, P i
PR R R Y% BLER S50 AWGN (SIE AR E e b, AR5 A AWGN {5318 A4 2 5 i 23K
3 BLER HIftiiH{E. 2800, X HRARK{EE, Y€ BLER WIKRIEHE R, 45%E 4 SINR JEARES E
BLER. K| IHixX $677 72— M 4T 0 B AR 7 57 R B S AT B IE

AT R, BERR DT FCHI A7y I [V AE SR TP e (5 TE P A2 o %) TR LDPC A9 5
Gk, FIFL IS (sum-product algorithm, SPA) [14]FIFER — M fE o5 218E % 07 B FER 19 99% LA | o
v, AR EERE PR AR AT I B, (I BT R R ORIE N R, A R R BT DL BN
2, AR AR —> BLER. WX — i, ASCHR A M 85 AT TR 575 DR g 4%
F A N BT RAAEFR I, AR5 15 BhisR FE #4228 (Deep Neural Networks, DNN)K B 12 1R 71| 15 - 58 45 35 5 .
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Figure 1. Decoder abstraction
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Figure 2. The decoder abstraction unit in Figure 1
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Figure 3. DNN model
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ReLU ¥ B2 DNN R G0 5l N T AEZR LR 38 o A L T FAR 0 e& 2 49140 tanh F1 sigmoid, ReLU
P BR BOAE AL BR B L % 1) A RE IR R, X —RE ) A AR I ZRd FETE R [16]. BARAE I ReLU B0
PR ECHAT RO BB AR BOS IR, 2 5 AR BB B ) b o Ja E N ARG RS, (B T ASSC Rt 72
MR UL, BT RGN, AT DOE I 2 S R P e — RV, R ORMEH AR EE

4. (FEGR
AT A BE RIS BESM ikt Ar Xt b . fi B FEC R KN n=1152 [ LDPC 4wfid, 1245

R B RIEARUHEN 60 ) SPA FIL . BARIRHA log-MAP k. (iHAIE T LURPIAIH =Figsit. =
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Table 1. Three scenarios in the simulation

F 1. MEBH=MaR

758 ikl Tt CSI 2%
Case 1 QPSK I &
_ S EIAR CSI#EH CAEY SIR, RAEFNF ST EE
Case 2 16QAM SIR=-15dB 135, WP AWGN AL T4
Case 3 64QAM ¥ CSI iRz RN E a4, JH—1k MSE=-20 dB

AP T8 A e AT ORI 2R, EESM J7 it if Bl 1 F 58 (07 FORIRAF R ALH) B 1. 9%
Wi B 4 s, K SNR=1/0" . FEUHMLZ, EESM FHESHX G5 ST S5 M. ot
PA SRR =Fig s, mALm p A B2 1.52, 4.69, 17.59,

PERY Tk kK
BB . R | [ SR HFAESE A || mitooooo | [t
F. SNR. {5l &2¥% T Bk B 3 I | Adads| FRi0 AFEAR LES
(a) FTEimik sl ge
BLER
¥t BHTA N 5218 10004MY 7 > R s S84
%7, SNR. {51l RH% TAVEE B 17 — MR IR B
SINR [
(b) EESM Z¥{li1k

Figure 4. Model training and parameter optimization
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Figure 5. The equivalent SNR under three scenarios
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Figure 6. Prediction accuracy of decoding results in three scenarios
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