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ABSTRACT

This paper proposes a detection method for the physical random access channel (PRACH) when the physical
layer split is employed in the base station for 5G mobile communication. Physical layer functions are divided
into the low physical layer (PHY) located in the remote unit with transmit and receive antennas and the high
PHY located in the base station. The lower PHY extracts the PRACH signals from receive signals and sends
the PRACH samples after compression to the high PHY. The high PHY performs PRACH sequence detection
using the PRACH signals received from the lower PHY. For the sequence detection, the frequency offset is
estimated and corrected using the repeated patterns of the time-domain PRACH signal. Also, the high PHY
computes the cross-correlation between the receive signal and the random access sequence considering a time
offset between the base station and user equipments, and detects a random access sequence based on the
peak-to-average ratio obtained from the cross-correlation values. Through link-level simulations under the 5G
performance test conditions, we show that the proposed PRACH detection method achieves at least 5.8 dB

margin in terms of the signal-to-noise ratio compared to the PRACH performance test specifications.
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E 1. PRACH A9 Hellel w2 CP, A4 A9,
H3E 7F Aol (N=4096)

Table 1. Length of CP, time-domain sequences, and
guard points according to the PRACH format (V= 4096)

Format N% N, GP
Al 576 2x4096 0
A2 1,152 4x4096 0
A3 1,728 6x4096 0
B4 1,872 12x4096 1,584
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Table 2. Complexity comparison between the proposed
method and the conventional scheme (number of complex
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(lowpass filtering)
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M-%»
Correlation for time 64N, NR 64N, NR
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N,NR NRNR
11 65 N, ppt65
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Table 3. Simulation parameters for PRACH

Parameter Value Description
Number of 1 8.4 of [16]
transmit antennas
Number of receive 5 8.4 of [16]
antennas
Fading channel TDLC300 8.4 of [16]
model
Channelt correlation Low G.2 of [16]
ype
Max Doppler 100 Hz G2 of [16]
requency
Frequency offset 400 Hz 8.4 of [16]
Normalized
frequency offset (e) 0.01333 8.4 of [16]
PRACH burst | A1, A2, A3, B4 | 84 of [16]
ormat
Subcarrier spacing 30 kHz 15 or 30 kHz
Carrier frequency 3.5 GHz
Bandwidth 100 MHz
FFT size (N 4096
Sampling
frequency (/5) 122.88 MHz
Downsampling rate 16
Time offset 59/ £,
PRACH
Lra 139 sequence length
wp PRACH starting
k‘? 432 subcarrier index
78 (Al), 100
PRACH config (A2), Table 6.3.3.2-3
index 123 (A3), 160 of [8]
(B4)
zeroCorrelation- 15 Table 6.3.3.1-7
ZoneConfig of [8]
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