5545 B 2 W iE O OE E Vol. 45, No. 2
2024 4F 3 H Journal of Telemetry, Tracking and Command Mar. 2024

Website: ycyk.brit.com.cn

NAFHEDEREREZA 16QAM-TCM AR R

KAET, FE®K, K
CIESCEIHARBFSEBT AL5¢ 100076)

BE: MAHDERERKTAERKERZEAERMIETIEOSMT, RELERL, RV RHHE, BikipaE, L5
M T = ASBNEZEAH TR, BTV KEEA TR T EZANRIRKIES., KRELERBUAAMG PUH L EBE A
GAF AT &L, AT 8PSK 5 16QAM-TCM i #iF Hl H R 69 #E A M AL, 17 LW & R ue T2 sy £ 5 K 5 pr 45k b2 1a)
HERAR, BAZREW. O ARAZELH . 1/Q (Inphase/Quadrature, FIA8/ER) WK T4, W@4F ., BT 48
1592 5 HERK B0 ELMHT, BXRERFEERA IE-7, 16QAM-TCM H K #915"RIE K 5 SPSK %] H K 49 15%%
YoE KA, 5 AT 4 8.85dB. 9.04 dB. 8.45dB. 10.2dB., 8.5dB., 14.6dB#Ekib; @ EELBREELMHT, 4142
b3 KB, SPSKMH M K692 b4k £ A IE3 TR ML 3, RAETA; O BXEReyiR4F £ 4 1E-7, 16QAM-
TCM A H) R &2 8452k oAy A L PR A8 12 i 42wk b4y B4k, Mk T 4.8dB.

LG MAGDPES; Puk T EEZ A% A; 16QAM-TCM; SPSK; JE& iz

FESZES: TN927+.3; V474.2+1 XHEFRER: A XEHS: 2095-1000(2024)02-0042-08

DOI: 10.12347/j.ycyk.20231031001

SR kFHT, FER, Kie. BA T P4%TE ZiE13 4 %0 16QAM-TCM # AA R [J]. Eml ik 3, 2024, 45(2); 42

—49.

16QAM-TCM Technology Research Applied in Relay Satellite
Communication System
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Abstract: Trellis coding modulation technology can improve the signal-to-noise ratio, reduce the transmission power, and low-
er the bit error rate without changing the bandwidth of the information transmission spectrum. The realization method is to divide the
constellation map to form a subset and gradually increase the minimum Euclidean distance between the signal points in the constella-
tion map. In this paper, the demodulation performance of 8PSK and 16QAM-TCM modulation techniques is simulated on the simu-
lation platform of a relay satellite communication system developed by the project team. The simulation curve shows the relationship
between the required bit error rate and signal-to-noise ratio. The simulation results demonstrate: (1) under the channel conditions of
an ideal channel, I/Q amplitude and phase imbalance, amplitude and frequency characteristics, group delay, phase noise, power am-
plifier saturation, if the required BER is 1E-7, compared to 8PSK modulation technology, the signal-to-noise ratio of 16QAM-TCM
technology saves 8.85 dB, 9.04 dB, 8.45 dB, 10.2 dB, 8.5 dB, and 14.6 dB, respectively; @ under the channel conditions of non-
linear, correspondingly along with increasing of the signal-to-noise ratio, the BER of 8PSK modulation technology fluctuates around
the order of 1E-3; 3 if the required BER is 1E-7, compared with the ideal channel SNR simulation result, the non-linear channel
SNR simulation result of 16QAM-TCM technology loses 4.8 dB.
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Fig. 7 Bit error rate curve of 8PSK and 16QAM-TCM under

ideal channel conditions
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under amplitude and phase imbalance conditions
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