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Abstract: - The Nyquist sampling rate is the smallest and can be used without 
aliasing and polling frequency. At least two thirds the bandwidth of the stream 
must be the sampling rate of an analog signal. For example, to avoid aliases, an 
audio signal with 20 kHz bandwidth must be sampled at least 40 kHz. Differing the 
DSP resampling frequency and carrier-to-signal energy proportion on results of the 
Kramers-Kronig direct detection sensors by testing 4 Gb / s SSB Nyquist-SCM 
over 240 km. transmission. 
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 Introduction: -  
The growing of traffic, backhaul and data center networks demands high-
capacity, spectrally efficient, and low-cost optical transceivers. Given the large 
amount of transceivers used for these apps, the use of polarized-multiplexed 
consistent devices throughout these apps would be costly. Single photodiode-
based direct detection (DD) polarization transceivers are appealing for 
application-scenarios of several hundred kilometers. For such schemes, 
subcarrier encoding (SCM) [1]–[3]of the single-sideband (SSB)[4]–[6] 
quadrature interval (QAM)[7], [8], can be used for elevated spectral efficiency. 
The Kramers-Kronig (KK)[9]–[12] receiver used for optimizing the spectral 
efficiency. By applying phase single-sideband (SSB) signaling, the KK receiver 
identifies the accurate reconstruction of the optical stage of the transmitted 
signal. 
 

 The Kramers-Kronig Scheme: -  
DSP receiver including the Electronic Dispersion correction system (EDC) for 
the Kramers-Kronig system. The stage of the written wave ij(n) is associated 
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with its frequency h(n) on the basis that the Kramers-Kronig relationship is 
based on the situation that the reflected object is a minimum phase (assuming 
that the optical record is the single-sideband, the optical carrier getting an 
amplitude greater than the object in the side band). Consequently, after direct 
detection, the complex electro circuit of the transferred SSB wave can be 
obtained from the observed photocurrent. The KK system is as follows: 

 
where Vdd(n) is the detected real-valued double sideband (DSB) signal, n is the 
discrete time index, sign(ω) is the sign function, which is equal to 1 for ω >0, to 
0 for ω = 0, and to -1 for ω < 0,and F {•}and F-1{•} are the Fourier and inverse 
Fourier transform operators. Due to high bandwidth of signal KK scheme’ 
algorithm resulting square-root and logarithm operations. A comparatively 
effective excess sample rate must be used. 

 
 Conclusion: -  

The experimental study, using a newly suggested Kramers-Kronig DSP system, 
on the CSPR mutual effect and resampling proportion on the results of the DD 
SSB Nyquist-SCD system. This study was performed on a WDM 16-QAM 
scheme of 4 to 112 Gb / s (3.18 b / s / Hz) spectrally efficient. Good 
performance has been achieved with 4 Sa/ symbol (& percent (5RI 5.5 to 4 in 
the transmission range of over 240 km uncompensated SMF standard has been 
demonstrated to be achievable), thus quantifying the balance between 
linearization performance and the complexity of the DSP using the KK scheme.  
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