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Abstract 

 

In this talk, we will first review the model of linear time-varying (LTV) channels from the delay-Doppler 

(DD) domain, and discuss the LTV channels' DD domain impulse response. Next, we revisit the 

fundamentals of multi-carrier (MC) modulation, including the transmission strategy, the pulse design 

principles and the implementation methods. Then, we propose an impulse function based transmission 

strategy for LTV channels, and design the corresponding general delay-Doppler multi-carrier (DDMC) 

modulation. By introducing the newly discovered delay-Doppler domain orthogonal pulse (DDOP), we 

present the DDOP-based orthogonal delay-Doppler division multiplexing (ODDM) modulation. We 

show perfect orthogonality property of the DDOP with respect to DD resolutions using its ambiguity 

function, which infers that the proposed ODDM/DDMC waveform is suitable for future integrated 

sensing and communications (ISAC) systems. 
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