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Abstract: [Objective] To enhance the performance of optical communication networks while controlling the power consumption
of coherent optical communication systems, this study addresses the issues of reduced spectral efficiency and degraded Bit Error
Rate (BER) performance caused by the decreased Euclidean distance between constellation points in high - order modulated Or-
thogonal Frequency - Division Multiplexing (OFDM) with Index Modulation (IM). A novel OFDM system with Index - Block
Power Modulation (IBPM) is proposed. [Methods]The OFDM-IBPM system maps input bit information onto the power of ac-
tivated subcarriers within a subcarrier block while retaining the silent subcarriers inherent to IM. This approach leverages power
modulation to increase the Euclidean distance between the constellation points. To further reduce the system costs, OFDM-1B~-
PM is integrated with polarization - multiplexed self-homodyne coherent optical communication systems. The system design and
optimization were performed under a coherent optical communication framework. [ResultsYSimulation results demonstrate that
the proposed OFDM - IBPM system outperforms both OFDM - IM and conventional OFDM in terms of spectral efficiency and
BER performance. Specifically, compared to OFDM-IM, the spectral efficiency of OFDM -IBPM is improved by approximately
12. 6%, and a Signal-to-Noise Ratio (SNR) gain of about 0. 8 dB is achieved at the same BER level. By introducing power mod-
ulation, the proposed system effectively alleviates the reduction in Euclidean distance while maintaining a low system complexity.
[ Conclusion ] The proposed OFDM-IBPM system offers a novel approach to optimize spectral efficiency and BER performance in
high - order modulated coherent optical communication networks. Without significantly increasing hardware complexity, the sys-
tem combines polarization-multiplexed self-homodyne coherent optical communication technology to achieve both high spectral ef-
ficiency and low BER. The results validate its potential for practical applications in optical network transmission and provide theo -
retical and practical support for the design of next-generation high-efficiency optical communication systems.
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Figure 1  The principle of block diagram of OFDM-IBPM transmitter modulation.
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