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Joint optimization of Single Side Band Continuous Phase 

Modulation and channel coding for concatenated scheme  

 

 

Single Side Band Frequency Shift Keying (SSB-FSK) is a new type of Continuous Phase Modulation 

(CPM), which has the very original property to directly generate a single-side band spectrum. It is a 

totally new CPM scheme [1], inspired from a recent discovery in quantum physics [2,3]. 

To exploit all its potential, we investigated its performance in terms of error probability, bandwidth 

occupancy and receiver complexity as a function of the modulation index, pulse width, and pulse 

length.  These metrics have been jointly optimized in order to illustrate the full potential of this 

waveform alongside well-known CPM schemes [4,5]. In general, we came out with the conclusion that 

the SSB-FSK has the advantage of being more flexible than other CPM schemes. For instance, it has 

been proven that this new waveform is highly tunable, able to provide the most suitable configuration 

responding to the designer requirements (energy or bandwidth).  

Even if the later conclusion is promising, it is not sufficient to justify the use of the waveform for a 

particular application, since they are based on the assumption that no channel coding is used. 

Therefore, as the channel coding is an essential building block of communication systems, it is obvious 

that a complementary study has to be performed to jointly optimize SSB-FSK scheme and the channel 

encoder.    

The target of this position is then to establish the full potential for digital communications using SSB-

FSK when associated to a channel encoder. The idea is to be able to validate the whole transmission 

chain exploiting the different features of SSB-FSK. To do so, this study raises different challenges 

summarized in the following tasks: 

• define the optimal configurations (parameters combinations) taking into account all other 

transmission functions (mainly channel coding) in terms of a combined performance metric. 

• investigate the contribution of Artificial Intelligence to build the final SSB-FSK / channel 

encoder association, as the constraints for channel coding are very flexible. 

• design the transmission chain (powerful algorithms at the receiver side), aiming to take full 

advantage from the features of this new waveform; this objective includes the definition of a 

potential target application.  

• perform extensive simulations and validations to demonstrate the feasibility and the 

superiority of the selected scheme among others (using well-known CPM schemes) 
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Topics  

Digital communications, continuous phase modulation, channel coding and turbo processing 
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