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Figure 1 depicts the entropy of a probabilistically shaped (PS)-64-QAM constellation for different values of λ. For λ=0, the 
constellation is unshaped, and the entropy is equal to the base-2 logarithm of the number of points. Increasing λ, the entropy reduces.
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Figure 1: Entropy of a PS-64-QAM constellation

At the receiver, the performance of a PCS transmission can be evaluated using an appropriate performance metric without 
performing an actual FEC decoding, which would require an overly large number of bits to perform reliable post-FEC BER 
measurements. In literature [2-3], the most-used performance metric is the Generalized Mutual Information (GMI). For large values of 
SNR, the GMI saturates to the entropy of the constellation. Reducing the SNR also reduces the GMI.

OptSim Simulation Setup and Results
Figure 2 shows the schematic setup of a PS-64-QAM system in OptSim. The transmitter transmits a square-QAM signal (e.g., 64-
QAM), where the points are transmitted according to a Maxwell-Boltzmann distribution.

Figure 2: Schematic of the OptSim Simulation Setup for PS-64-QAM Transmission

The PCS signal is tuned with two parameters: (i) the Maxwell-Boltzmann λ parameter; and (ii) the seed of the random PS QAM 
sequence generator.

Figures 3 and 4 show results obtained with this example. Figure 3 shows the GMI of a standard 64-QAM, which is compared to PS-
64-QAM with λ=0.1, which corresponds to an entropy H(A)=4.41 bit/symbol. This means that the data rate of PS-64-QAM is lower 
than 64-QAM. Assuming an ideal 20%-overhead FEC, 64-QAM would transmit at a 320 Gbit/s net data rate, while PS-64-QAM would 
transmit at a 218.24 Gbit/s data rate. 
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