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MAIN ACHIEVEMENT:

IFT’s MCEW is designed to convert separate GNSS
waveforms to a wideband multi-carrier CE modulation which
can be demodulated using existing GNSS user equipment.
MCEW has the benefits of enhancing the coherency of
different GNSS bands and saving the number of High-Power
Amplifiers (HPAs). A USRP testbed is developed to illustrate
the MCEW.

Correiatlon loss (using existing receiver): 0.08dB
S-Curve Bias: 1.24 nanosecond

roadband Constant Envelop Waveforms for
Satellite- NaV|gat|on Applications (AFRL Phase II)

System of Systems (SOS) Framework
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@m, Waveform Generator and
Adaptation:
* Generate GNSS-MCBBW
« Select/Combine existing GNSS
baseline waveforms or Develop
new waveforms
« Use experience based on
feedback from user terminals
* Games in Games: Outer Game
engine for waveforms adaptation
+ Signal classification using
reinforce learning and Bayesian
environmental predictor
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USRP Testbhed

UBUNTU UBUNTU

Ettus B210 |
e $ Receiver (RX)

https://www.ettus.com/all -products/ub210-kit,

Rp—— Ettus B210
Transmitter o
(TX) sk l’”
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https://signalhound.com/products/usb-sa44b,
Signal Hound USB-SA44B

Spectrum Analyzer (SA)

Antenna

Frequency Range: 700-2700 MHz
Gain: 9dBi;

Direction: Omnidirectional

Windows 11

https://www.amazon.com/RHsia-700-2700Mhz-Directional-Connector-Wireless/dp/BO7TTYSW2Y

| Modified
Smart PD

t

Waveform
Adaptation

Broad Band
Multi-Carrier
HPA

Observed LS Sl_gnal ‘;:}

Modnf" ed Smart PD

* Leverage Phase |
developed
Reinforcement
Learning-based
smart PD design,
which is adaptive
to various GNSS
waveform
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Broadband Multi-
Carrier HPA:

* Accurately model the
broad band multi-carrier
HPA that can be deployed
on GPS space segment.

* Broadband Multi-Carrier
power amplifier AM-AM
AM-PM characteristics.
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