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Differential Modulation and Phase Noise Compensation of

CO-OFDMA -PON System
LIU Ziyue, LI Zhengxuan, YANG Qinyao, GAO Qi, WANG Liang, SONG Yingxiong
(Key Laboratory of Specialty Fiber Optics and Optical Access Networks, Shanghai University, Shanghai 200444, China)

Abstract: [ Objective] Two enhanced differential schemes have been proposed to improve the feasibility of differential modulation
in the uplink transmission scenario for multi-user coherent systems. [ Methods] Leveraging the inherent capability of 16 Differen-
tial Amplitude and Phase Shift Keying(DAPSK)to automatically eliminate phase difference within quasi-steady - state Orthogonal
Frequency Division Multiplexing (OFDM) frames, a scheme utilizing different - order differential phase joint modulation is pro-
posed. Further performance enhancements are achieved through the incorporation of a scrambler. [Results] Compared with
16DAPSK modulation, the proposed two modulation schemes bring about 2 and 3 dB sensitivity improvement to the system, re-
spectively. [ Conclusion] The Bit Error Rate (BER) performance of both the joint modulation scheme and the joint modulation
scheme with scrambler surpasses that of the original one, thereby enhancing the data transmission reliability.
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Figure 3 Scrambler structure
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PRI 22 0 A SO B T 5T A A
SR 1A A A T R A0 M A A T U R g b AR
PR AN 00 200k, A0 B T B ECh 55 45 TR
B RS F PR FH AN A8 R AT A A B S A T,
RIEBCTFEN 53,

MRS FR A 1 A0 28000 i 3R G AR A
RPN 3. 384 6 bit/s/Hz, i 444 2R FH A S0
TR R G R AR S AR 29y 3,261 5 bit/s/Hz.
HHEE T 1L, BT AT BRI G S 000 208 47 AF 037 8 75 £
it , Joint-Scramble - 16DPSK ¥ il 77 Z& 1 [6] ¥ 2 5
M7 5 REME R L) R 3. 507 7 bit/s/Hz, 73 5
AR T KL 7.55% F 3. 64% RYIR T, Xt T HE £
PR RS0, J5 2 DSP Ak 3 v oA 7 M 75 15 1 i i 22
1) 5 0085 RS B K, & SR G R R
KEEAK, BRI 2250 7 RAETE Z H P i 50 F BAT 1%
TR AT I 2R B AR T o
&3 WmARB G EERA P T TR E A

Table 3 Spectrum efficiency comparison of two modulation

schemes under 2-user scenarios

T BET

% wg/ w0
gHP BE/A )
16-QAM 1 55/64 3.3846
16-QAM 2 53/64 3.2615
Joint-Scaramble-16DPSK / 57/64 3.507 7

4 ZERIF

SiaiE i TATEE AL ok H OLT — Ml iy #h
SEIE , T ZE ONU 3 52 30 %G 5 AS 0% #8749 OTL
T I3 T R 288 0Bk 0 23 Al A 43 0 M2 ) B0CHE TU AR 1 &R
Geanty A SC T 16DAPSK %11 T 3 T 25 4 M ff
B4 8 1 1Y Joint- 16DPSK LA K2 51 A A5 25 #E 47 —
W ZitS i Joint-Scramble-16DPSK 7%, i i1 {jj &
IOk 1T R O A5 R R AT 16DAPSK
W 7 %8, e %2R I 100 Ghit/s B P R G

7% FEC I'TBR T 4354 7+ 17 29 300 F1 335 kHz 9 &
ESES Aok o (S NN L ) s S = N O )
B P LA RIS P 5 T 1 R G W R U 430
$ETH T2 2 M 3dB. FEEA ONU {55 BA AR A
o7 M 7 R PR A9 100 Gbit/s B EATHERR R Ge v, MR
T 16QAM W T & FH PR 1A AT A AL
M 7 Ak F A R P & 48, Joint - Scramble - 16DPSK
J7 TR ONU {55 oA 155 ZEA MY S 400 H
TAROL MRS AT HIRE ARG 5 Z AR S A PEBE , RGN
TERCRAE TS T2 7.55%, % F 2243 U5 #AE PON &
S HEAE —EMSEMME. I, BT
OFDM i [N 45 - 28 0% (9 {75 38 FR 4 & 40 57 19, BER
e W B 2 e B 22 40 T R R R R B, W %
JEGE AT AR N S T B — P
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