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Design of a Software-Based RNSS Signal Simulator for a New Signal
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ABSTRACT

In 2021, development of a regional satellite navigation system called KPS was approved. In this regard, various studies are in
progress, but there is no published signal model. So, in relation to the user segment, it is necessary to design a user receiver,
but there is no information. Therefore, in this paper, we assume a signal model that can be a candidate signal for KPS based on
related studies. This signal uses CNAV-2 structure navigation message, truncated Gold code and BPSK modulation. Based on
this signal, a simulator is designed that can be used for receiver design later. The simulator consists of a signal generator and a
signal transmitter, and is verified using a software receiver and spectrum analyzer.
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Fig. 2. New RNSS signal simulator.
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Fig. 3. Signal generation block diagram.
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Table 1. Configuration in the signal generator.

Parameter value
Simulation time 100 sec
Quantization bits 16 bits
Intermediate frequency 5.42 MHz
Sampling frequency 25MHz

Receiver position (latitude) — 36.36419
Receiver position (longitude) 127.34563
Receiver position (height) ~ 93.7988

UTC time 2020.07.08 05:30

Fig. 7. Signal generator console.

Acquisition result
Code phase: 89005 [samples], Doppler frequency: -1100 [Hz]

x10"7

Doppler index 0 0

Code phase[samples]

Fig. 8. Signal acquisition result.
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Fig.9. Code tracking result.
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Fig. 10. Carrier tracking result.
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