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L-STF occupies upto 40% of the preamble in different 
WiFi versions. Removing it contributes to increased 
communication throughput.

L-STF is used for coarse time and frequency 
synchronization in the traditional receiver, however, in 
the PRONTO-aided receiver L-LTF is used for coarse 
synchronization, and L-STF can be removed.

Coarse CFO Estimation
Formulated as a regression problem.

Packet Detection
Formulated as a classification problem.
Classes are packet start index.

Classes where one period of L-LTF 
is in the frame, therefore the 

packet is detected.

The Class where less than one period 
of L-LTF is in the frame, therefore the 

packet is NOT detected.

Training PRONTO packet detection CNN with data 
augmentation block, to expose the CNN to different 
varieties of packet placement.

Training PRONTO coarse CFO estimation CNN with CFO 
augmentation block, to expose the CNN to a wide range 
of CFOs.

Classes representing packet detected Classes representing packet NOT detected

Reduce Preamble Length
We propose to remove L-STF and do Packet Detection 
and Coarse CFO Estimation using L-LTF with CNNs.

Backward Compatibility

Packet Detection
PRONTO packet detection CNN 
performs same as the traditional 
packet detector and gives 100% 
detection accuracy.

Evaluations

Coarse CFO Estimation
PRONTO coarse CFO estimation CNN gives errors as 
small as 3% .

PRONTO is robust to indoor 
environment change, and 
generalizes without 
performance drop.

Legacy WiFi 
preamble 
has 3 fields: 
● L-STF
● L-LTF 
● L-SIG

We propose a  scheme to 
receive and decode standard 
WiFi waveform (with L-STF) 
using the traditional receiver 
chain, as well as shortened 
preamble WiFi waveforms 
(without L-STF) using 
PRONTO-aided receiver 
chain.
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