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ABSTRACT

This study analyzes the performance of positioning technology based on the configuration changes of 5G
New RAT (NR) signals. In a 5G network, the location of a terminal is determined by calculating the position
value based on the Time of Arrival (TOA) of Positioning Reference Signal (PRS) signals transmitted from
each base station. The study proposes an algorithm that enhances the accuracy of TOA calculations in
low-sampling environments through the implementation of 5G PRS for positioning technology in wireless
network systems. Furthermore, it examines the impact of flexible time-frequency resource allocation of PRS
signals on TOA estimation accuracy and contributes to the advancement of positioning technology. The
discussion also covers the optimal PRS configuration strategies to maximize location estimation accuracy under
the given signal environment.
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Table 1. Description of abbreviations.
Abbreviation Description
OFDM I(\)/Irltl111:;51(6)::;111gFrequency-Division
FFT Fast Fourier Transform

IFFT Inverse Fast Fourier Transform
PRS Positioning Reference Signal
TOA Time Of Arrival

ITOA Integer Time Of Arrival
RTOA Residual Time Of Arrival
AWGN Additive White Gaussian Noise
ICI Inter-Carrier Interference

USRP Universal Software Radio Peripheral
LOS Line Of Sight

PSD Power Spectral Density

QPSK Quadrature Phase Shift Keying
CFR Channel Frequency Response
MSE Mean Squared Error

SNR Signal-to-Noise Ratio
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Algorithm 1 TOA Calculation using PRS Signals with Channel Estimation
1: Input: y[n] (Received PRS signal), z[n] (Transmitted PRS signal), Nppr,
KERS N (PRS subcarrier)
2: Output: TOA
3: procedure CALCULATE_-TOA
4 1. Perform correlation to calculate Integer TOA (ITOA):
5 Compute the correlation function: C[t] = Zi\:ul YOIt + k] - XO*[k]
6: The Integer TOA (ITOA) : f = arg max,(C[t])
T 2. Perform IFFT to obtain frequency domain signal:
8: Compute the Inverse FFT (IFFT) of signals:
o Y[k = IFFTa,,, (yln])
10 X[k] = IFFT nper ([n])
11: 3. Estimate channel response:
12: Estimate the channel response H[k] using Zero-Forcing equalization:
13: H[k] = Yw] =Y[f]X*[f], for PRS subcarriers
14 4. Calculate Residual TOA (RTOA):
15: 4.1 Calculate the phase difference: AG = /Huicun — LHLow
16: 4.2 Calculate the channel slope: T
17: 4.3 Calculate Residual TOA: ¢ =

18: where M KERS s the spacing of the
19: 5. Calculate Final TOA:

20: TOA =ITOA+ RTOA

21: 6. Return Final TOA:

22 return TOA

23: end procedure

2R 4. selE oias
Fig. 4. Pseudo code

cted PRS subcarriers.
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Table 3. Simulation parameter
Modulation scheme QPSK
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