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Performance analysis of ACO-OFDM system based on
SLM-SCMA technology

SONG Qiuyan', CHEN Genxiang?, FENG Sujuan'
(1. College of Physics and Engineering, Qufu Normal University, Qufu Shandong 273165, China;
2. School of Science, Minzu University of China, Beijing 100081, China)

Abstract: Aiming at the problem of high peak-to-average power ratio (PAPR) in asymmetrically limited optical orthogonal
frequency division multiplexing (ACO-OFDM) systems, an uplink multiple access scheme that reduces PAPR is proposed, using
selective mapping-sparse code division multiple access (SLM-SCMA) technology suppresses the PAPR of the ACO-OFDM
system, and the performance of the ACO-OFDM system is simulated through Matlab software. The simulation results show that
when the number of subcarriers N=512 and the CCDF value is 10, the PAPR of the ACO-OFDM system without and with
SLM-SCMA technology is 11.82 dB and 7.02 dB respectively.

Key words: visible light communication; asymmetrically clipped optical orthogonal frequency division multiplexing; sparse code

multiple access; selective mapping; peak-to-average power ratio

03l&

FIIT AT DO T8 A7 114 1 3 2 JR AT 4% T i 2 — L8 FR
il PR ZR A0 . R OE AR A5 SO U A Ol L SR N 4%
TE R UL G A B R AU AR Uk R B K= R
FHOL A5 55 5 5 IR TR KR BR34BT 2 A2 4L
IVAS S L S Y SRS i (3 S (U E A el A2 B2

W RS B #1.2020-12-03,
E£TE . (L AREE AL H (20196GX101065 ) ¥ Bl ; i i 5
KEEGIHEAA B G 2035 5 (611701) %8

PE&E B KRB (1986—), 20,2016 4F 31153 b 50 58
A A A AT ) B R PR 2
TCERCH AT | JC LR OGRS A AR L MG Eb RS T
BIRIFSE TAE . 7EHR 45U LASE — Ve & RIB L 5 55,
Z 55 & LR 14 35,

A

oo/

p
s

B IE 2 e 2021 445 10 1]

BN 23 WA 5 A Hin o e i BUAR R e Sy gt 242
A5 5| RS B R () BB [R) | SCRR[8 -9k A T 35 [ Bell
SLUGE ) CHANG R W 4t (9 1E 38 443 52 I (OFDM)
BEAR, BiZERSTAERRKWGEED R, EHT
(PAPR) K (G5 - A 28 R PEREREIL, R,
WU 3k — i T7 R I RIE 5 B9 PAPR, H T, FEAR
OFDM Z 4t PAPR 75 4« BRI R 48 1500 B g 55
Bk OFDM FF5 1 7 2R AR 700 S 45 i Bl 3 25 1 ke
SRR P 4 s B R VR BRI 45 5 AR e R

Bt X HE XF FR FR 1 5% OFDM (ACO-OFDM) 7] U 5t
WAE RG T PAPR 28 = A R) | AR SCOR FH 326 3 e 2 —
gt sy Z 4k (SLM-SCMA) # A AR, #£%& ACO-
OFDM R GitERE,



E3 83531 B

1 EF SLM-SCMA #AK#) ACO-OFDM %%t
1.1 SLM F£{K £ %t PAPR JR1E

SLM J&— R FEAIE PAPR MMBERSH AR ) A
i Z A ML R T 8 R AR i TR — 245 5., 765 5
AT 308 BLoh AR 0 (IFFT) 2 )5, P £ $% PAPR fe/
() — 3% H T 15 BAG i, B8 kAR EEN N AR
KA @y, @y, w0 S0 5B RIS S HEAT A
Fe 155 k MAFWE BT S,,S,, -+, S X i H 751
Si,S,, -+, Sy A BIIEAT TFFT #1580, X A5 3] k AT Y
T BT 51,50, 000 500 NI AN [A] S 3R — %
) PAPR ARl DA k A # 47 AH RS B OFDM 1% 5 1
PEHE—> PAPR S/ 9% i . SLM i EHE (& & 1
Jis

2 M S1
IFFT [—>|
Pogx & .
fr oz ;}'%ji.?]— ﬂ_/$
RER N5 [0 N 52 s | parn | [#8#2
e T e e s IFFT —p»| P T
Seven=0 ! ? So| 4 3
(Seva0) spapr | | T
wobw x| [T
8455
' Sk Sk
TFFT|—p|

B 1 SLM RIEIEE

— > OFDM 15 5 PAPR & i '] KR i (%) #E 22 8
P{PAPR>a }=1-(1-e*)", XM SIM B Z )5 k1>
OFDM 5% PAPR #f a7 BRAA A H8E 23 0

[ PI[PAPR>a | J*=[1-(1-e™)" |¥ (1)
Hr a B4 E PAPR TTBRAE N B F A5, k FoR
SIM HEAR 32 B HcE: . d= () AL SEM Bkl
WA L B A MR B AIR | FL R ke 38 R B A | W] B SOR
SNHE T AR AR
1.2 SCMA 1K 24t PAPR RiE

T OFDM Z k42 AW H - 850 T /48 T F 280k
A H | IR BRI 2 6G R4S I iE 175 0K
fE OFDM J:fili 51 A4 Z h (CDMA ), H 24 JH 7 %k
UK BT, SBREERTRE, AT
il R G AE F P BORAS R R HF R AP MERE, A SCHE
OFDM Z:fifi -5] A SCMA

SCMA AR 19 5 B R A% B2 5 000 Fl 22 4 g o o
T 3 ok A AR W SR P T LR AR AR N £ G
JEE VR A5 2RI R FHA 0P A9 [ R SCMA &R et
AN 22 4 P HAF S WS S SCMA %5 DL S AE
SCMA I RAFEIE LEZ2MEAH P EdE, h T4
AN PR LA - 24T 3800, 72 A0 [R50 96 U 1 2% 1

RBKHE AR 1

JZ A 5 F SLM-SCMA # A1 ACO-OFDM F 4t M BE 43

TREANEZ A HIL, RRIE & TSR AR,
T SCMA iR E ACO-OFDM REHELALUNE 2 s,

] + + s i
Yo | BaE| |2 |i=
# TP | P EELEe ==
= : ol Wk—»iﬁ"‘z‘ﬁj—»—m‘:{
Xl |TlelTa| Be| v
;f;“—» Eon B s I e
T ILRAZT
+
-] ) B
# |- <] W[ | wex
—ithl| & [ e [ sy | =
- ol wl sl & N s Y
e S M L B R B R B R pl =
i > o \fé%
<4

B 2 £7F SCMA &R i ACO-OFDM %5

TE R LG, RE KA 53— SCMA 4
A, PR R G A R WS S B A o ) A A
5 R 5 HEAT SRR S i 22 P A B S AR A [ Y
ARG E R TAR IEAS &N, TEREN R | & G A A
A B B R AT 22 F P R

HT SCMA HAR K ACO-OFDM F i % H i 2 A
Firi SCMA BAX REF MM N FHRRN

V

_Gy_ U
nSCMA_T_ U-V1 -(U=-V)]

o R B PR ), U IR IRE VR
SCMA R i 7 AEFITCE A,

SCMA R4 h A7 76 CDMA R4 [H A ) £ 4k +
e, (B HE S B WO 9 1P 5K P, 53 e T R
P, fE R R PR A P RS
PR PTECR € AN L RO C -
V/U, W SCMA R 20 THER .

(2)

P._ P
P aw (3)
P+ 2 P,
=2

Horp P oy v B e P B DR Yl 3 1
RF 1 RGA B BIRA PRI HR I 2 il R SE0E
M Ll AR AR, X 5 0 38 7 A S

2HEERRDH

ARSI Matlab 344X i 45 7 2 64705 B {5 B
SR E R SLM BEECH 5,SCMA RS 6-4 R5E
(B 6 A H P AR & H 4 AT 30 ) |, 45 7 20005 1
il 7720 16 2 14 1F 28 05 B R 6 (16QAM ) , 76 P17 28
WHE N OFDM fF 5 KEM 1/4, REEMW LN 30 dB,
SRJG, 43X OFDM .SLM . SCMA il SLM-SCMA iX 4
Pl 2 G H9 PAPR 9 B #b BB 00 A o X (CCDF) #4715

2021 ‘B 101 RATE RS 19



E383 531 B

REKHE ARSI FE R 3T SLM-SCMA £ R K ACO-OFDM 4t PERE /- #7

FL T, LU E AR [A] OFDM R 4869 PAPR , M H ik Hi m]
PLFAR R 48 PAPR WIffE 2 it %,

ik RGAE T 104> OFDM #F% , R 4 A7
A S ABEPLAHAL S B R K R 128, 4 Fib
A4 PAPR W5 B4R WA 3(a)Fin, WLLEH Y
CCDF {E >} 10 B} ,OFDM .SLM .SCMA #il SLM-SCMA
) & 4t PAPR 43 %14 11.27 dB.8.12 dB.9.54 dB I
6.13 dB, 17 ELE5 R R W] LA [R) /Y 4535 5 J5 F0 P 4K
H# O T ,SLM-SCMA % R4 PAPR () ¥ 6
I, (HZ SLM HORTFZHAT k IR IFFT,SCMA £ AR
FR MM B WAL T Z PR, T RL SLM-
SCMA R OFDM REE T &8,

T EIECH 512,4 1 &2 58 PAPR ) CCDF 15 H
G E 3(b) Ui, ATLLE 14 CCDF {E2A 107 i,
OFDM .SLM . SCMA F1 SLM-SCMA 1 & %t PAPR 43 %
M 11.82 dB.8.97 dB.10.04 dB 1 7.02 dB, fjj H.45
T, Bl T BB Y N=512 B R e i
PAPR PEREAH L N=128 B A i R R, 156 W]+ 2 40
K, RZGAWH PAPR (M RE#L 22

10°

10" F
o 107
23
(=]
S -3
O 107 F
- OFDM
104 = SLM . H a,
-+ SCMA X:6.131 X:9.
- SLM-SCMA Y:0.0001 Y:0.0001
10,5 I 1 L P B I ! Y 1
2 3 4 5 6 7 8 9 10 11 12
PAPR/dB
(a) N=128
10°
10"
= 107
B
)]
1< 3
O 107
| |~ oFpb™M
10* = SLM = .
-+~ SCMA X:7.018 i
| [ SLM-SCMA Y:0.0001 Y:0.0001
10- 1 1 1 1 1l 1 1 1 1
2 3 4 5 6 7 8 9 10 11 12
PAPR/dB
(b) N=512
B3 HERGESEM 4 W ELH PAPR XTLE
3 &RiE

% PN AT LG {0 22 2R RN XA 5 B9 AL T R R
G0 AIEHCHFe 2021 4E4 10 )

TR T AR K RZ | AE AT WOE (E RG] A OFDM
AR BB PAPR, A CHE OFDM 286l SR H
SLM-SCMA # R # il & 4t PAPR, Jfi8 i Matlab 3K 4
%f OFDM .SLM .SCMA £l SLM-SCMA iX 4 Ff & 4
PAPR PR #EA T H A3, 45 S R W . SLM-SCMA &4t
M40 § PAPR PERERIL ,OFDM R4 25, KL, 3T
SLM-SCMA K FEAIL PAPR () £ 4k 77 A8 A 242 T
ACO-OFDM F G IWPERE , Al LR I 7E T 2R iR 2% 1 26
PEX IR BN R G

SE k.

[1] B oS — A 55, nT WIS LED /5 # 9K 3 i B 0F 58 5
B[], e G H AR 2019,43(2) . 22-26.

[2] sk &5, HEat. = MIMO ACO-OFD I WL %3l 15 & 48 5 bl ik i
[31. " E#OE, 2020, 47(1):0106001-1-0106001-10.

[3] #RIETC, XUAE . F A0 Al DG A5 HT T MOR R [T]. il 5 HeR |
2020,44(7) :1-6.

[4] CHI N, ZHAO Y H, SHI M, et al. Gaussian kernel-aided deep neural
network equalizer utilized in underwater PAMS visible light communica-
tion system[J]. Optics Express, 2018, 26(20): 26700-20712.

[5] 4 SCF, FM, T 45, KT B 07 WG {5 BOR 5T [J]. il 5
AR 2020,44(6).1-5.

[6] DISSANAYAKE S D, ARMSTRONG J. Comparison of ACO-OFDM,
DCO-OFDM and ADO-OFDM in IM/DD Systems[J]. Journal of Lightwave
Technology, 2013, 31(7): 1063-1072.

[7] STRFZE BT, 5k ST 0T WOLE 5 X FR BRI G £ 8 4 2 HE R
G TE B PERE S T [J]. D2 ) ,2019,39(2) :206001-1-206001-12.
[81] WANG J H, XU Y, LING X T, et al. PAPR analysis for OFDM visible
light communication[J]. Optics Express, 2016, 24 (24): 27457-27474.

[9] AR /INBE, E 548 WA 45, n W68 {5 OFDM A& 48 PAPR il % R
T R[I]. JGE A H A ,2019,43(12) . 1-6.

[10] TANG B, QINK Y, ZHANG X Y, et al. A clipping-noise compression
method to reduce PAPR of OFDM signals [J]. IEEE Communications Let-
ters, 2019, 23(8): 1389-1392.

[ XS, EGE MM 55 2 T3 BB F 5 100t OFDM & 4t PA-
PR MHI[J]. 2% 24,2017 ,37(1) :0106006-1-0106006-8.

[12] M5 36 B | 4B W, 1 28 v 5 00 4l B BRI PAPR & AR 75 D6 1 2801 43
S AE R g e [J]. WOt 5Ot B F A R ,2019,56 (14) .
140601-1-140601-7.

[13]1 HSU CY, LIAO H C. Generalised precoding method for PAPR reduc-
tion with low complexity in OFDM systems [J]. IET Communications,
2018, 12(7): 796-808.

[14] LIU X R, ZHANG X Y, XIONG J, et al. An enhanced iterative clipping
and filtering method using time-domain kernel matrix for PAPR reduction
in OFDM systems[J]. IEEE Access, 2019(7): 59466-59476.

[15] GOKCELI S, LEVANEN T, RITHONEN T, et al. Frequency-selective
PAPR reduction for OFDM [J]. IEEE Transactions on Vehicular Technolo-
gy, 2019, 68(6): 1-5.



