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Shift Spectrum with Linear Phase on DC Pulse: Move
Spectrum to First Spectral Zero
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OFDM Modulator and Demodulator
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Adjacent Symbol Interference (ASI)

Symbol Smearing Due to Channel
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Guard Interval
Inserted Between Adjacent Symbols to Suppress ASI




Cyclic Prefix Inserted in Guard Interval
to Suppress Adjacent Channel Interference (ACI)
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Single User: Simple Carrier Acquisition, Simple Timing Acquisition, Orthogonality

Multiple Users: Orthogonality at Cell Cite Requires all
Signals to Arrive Aligned in Time and Aligned in
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Differential Delays from Modulator to Mobile Phones
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Differential Transmission Times from Mobiles to Cell Cite
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Channelizer Enables Orthogonality of Adjacent OFDM Frequency Blocks

Multiple Non Aligned
Received Sectral Bands :
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Questions
i) Does the Channelizer Affect the OFDM Modulated Signal?
ii) Can The channelizer Sustain Adjacent Channel Orthogonality?
iii) Does the Channelizer Maintain OFDM Spectral Efficiency?



Signal Channel and Analysis Channelizer Spectral Spans
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Shaped Single Carrier OFDM Offers Good Spectral Confinement
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Amplitude

Amplitude
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Time and Spectral Profiles of Shaped Single Carrier OFDM Signal

Output Samples from 96-Tone SC-OFDM Demodulator (Red) and 3-to-1 Down Sampled Output Symbols (Blue)
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Specific Modulation Channel and Channelizer Spectral Characteristics

Modulatox&pectrum Smbol Rate: 32 kHz
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Log Mag (dB)

Amplitude

Log Mag (dB)

Impulse Response, 95-Tap Prototype Channelizer Filter for Synthesizing Channelized Spectrum and Extracting Separate Channels From Composite
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Impulse Input to Modulator (Black) and Output (Blue) of 1-to-16 Upsampled Channelizer
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100 SC-OFDM Time Samples (Red) at fs =96 kHz, and 1600 Output Samples of 1-to-16 Up Sampled Synthesis Channelizer

Frequency fs =1536 kHz
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Spectra From 12 Analysis Channels
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Magnitude

Magnitude
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Spectrum Received Signal in Selected Channel

Frequency Index, 96-Point FFT, Every 3-rd Index Time Symbol
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Constellation Points, Real and Imaginary Parts 100 96 point OFDM Signals from 32 Channel Synthesis and Analysis Channelizer
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