%42 % %20 #1/2022 F£ 10 B/¥E¥FR

K EHRIK

FBE 5 A JE M T 200 52 5 PR e 41 1 i & 45
B, BEL,FH, BEH, B8, TR

VO g 2238 R 5 BOE T S E W bl Il AR 611756

FEE XS PECAR AT R G b A7 A ™ T (1 W SRR A 2 M R S () A A SRR T (PS) HER S F & A (SCM)
ARG, G DLGE i 5 1A% S B B 007, 1 10 S 0 R e AR A MR BB A 4R T o 3l A6 T VPTAR M rh 5 22 85 3 6 &7 % i 4y L
BE X AR A T 0 B R G AT U AT . RS SRR AE 20% (0 FEC B4 F T, 35 (H=4) BF 2k ik A
PS(H=3.6,H=3.7,H=3.8) M T PDM-16QAM R 4t [ 1% 4 15 B 40 LL ¥ 5] (H=4) .28 % PDM-16QAM & 4 43
T T 2.3% (405 km) . 21% (3698 km) ,19.7% (3468 km) Al 14. 5% (2549 km) . K5 , 5 @OCLF H AL Hi L 6 T 65
I UE T O E R R T . SCIR A R R L A 20% M FEC BIME &M~ , 35 W7 30 A PS(H=3. 8) AT 2k i
PDM-16QAM % %t I 1% i 5 25 40 34 57 5048 PDM-16QAM 4543 S48 F+ 7 5. 6% (282 km)M146.2% (2323 km) . 1
SRR EEEVE LT R A 5 A PS5 SCM nl A7 303 T+ 3 46 i A& i 1 g .

KEWRE OLE(E; MRLE; FTHREEM; KM ; BEEe s

FESES TN929.11 XEFRERS A DOI: 10.3788/A08202242.2006001

Transoceanic Fiber Transmission System Based on Probabilistic Shaping
and Dual-Subcarrier Multiplexing

Xiong Lingmin, Yan Lianshan’, Jiang Lin, Yi Anlin, Pan Wei, Luo Bin
Center for Information Science and Communications, Southwest Jiaotong University, Chengdu 611756, Sichuan,
China

Abstract Given the serious noise accumulation and the nonlinearity effect in transoceanic fiber communication systems,
probabilistic shaping (PS) and subcarrier multiplexing (SCM) are combined to alleviate transoceanic transmission link
impairments, so as to improve the transmission performance of these systems. The single-carrier and dual-subcarrier
multiplexing systems are simulated by developing a simulation link of transoceanic fiber transmission with the commercial
software VPI. The simulation results show that the transmission distances of the uniform (H=4) and PS (H=3.6, H=
3.7, H=3.8) dual-subcarrier PDM-16QAM systems are respectively 2.3% (405 km), 21% (3698 km), 19.7%
(3468 km), and 14.5% (2549 km) longer than that of the uniform (H=4) single-carrier PDM-16QAM system under the
20% forward error correction (FEC) threshold. Then, an experimental fiber loop transmission platform is built to verify
the feasibility of the proposed scheme. According to the experimental results, the transmission distances of the uniform
and PS (H=3. 8) dual-subcarrier PDM-16QAM systems are respectively 5.6% (282 km) and 46.2% (2323 km) longer
than that of the uniform single-carrier PDM-16QAM system under the 20% FEC threshold. In summary, both simulation
and experimental results demonstrate that applying PS and SCM to transoceanic fiber communication systems can
effectively enhance these systems' transmission performance.
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Fig. 1 Block diagrams of transmitter-side subcarrier multiplexing and receiver-side subcarrier de-multiplexing in electrical domain.

(a) Block diagram of transmitter-side subcarrier multiplexing in electrical domain; (b) block diagram of receiver-side subcarrier

de-multiplexing in electrical domain
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Fig. 2 Signal power spectra of single carrier and dual-subcarrier. (a) Signal power spectrum of single carrier; (b) signal power spectrum

of dual-subcarrier
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