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Double Connected Devices Further Extension of Signal Coverage 

Half-Sinc Single-Tone WaveformLimitations of  existing NB-IoT:

Retuning of  RF front-end introduces 

frequency offset. 

Out-of-band interference due to the high 

sinc pulse side lobe.

Benefits of  eNB-IoT:

 Half-Sinc Hilbert transform cut out-of-

band power leakage while maintain 

similar complexity.

Further Improvement of  Data Rate

Limitations of  existing NB-IoT:

Each device occupies signal bandwidth of  180 kHz.

More devices require more spectral resources.

Benefits of  eNB-IoT:

Each device occupies half  bandwidth, which is 90 kHz.

Bit error rate performance is maintained the same.

System complexity is maintained the same.

Limitations of  existing NB-IoT:
 Repetitive transmission results in extra power consumption and 

time delay.

 Frequency hopping results in Frequency offset.

 Coherence time is violated due to each hop.

Benefits of  eNB-IoT:
 Locate the optimal frequency portion associated with high SNR 

(energy efficient resource allocation).

 OFDM (12 sub-carriers, data rate is 𝑅𝑏). 

 SEFDM Type-I (12 sub-carriers, 𝛼=0.67, 

data rate is 𝑅𝑏). SEFDM Type-II (12 sub-

carriers, 𝛼=0.67, data rate is 1.5𝑅𝑏).

Limitations of  existing NB-IoT:

 Maximum supported modulation format is QPSK.

 For data-driven applications, QPSK is not 

sufficient.

Benefits of  eNB-IoT:

 Data rate can be improved without changing 

modulation formats.


