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B oA Me A58 2 TFdS Y I APE ¥F L2ZEZF OPC UA (open platform communications unified
architecture) "] E9191S &A% 5G sub-6 GHz A9 w3} 5G millimeter wave (mmWave) A9 @8-S A&l 1455 7
o3It o1& ﬂéﬂ WA 5G o] EA W AZES o] THPES AAISIG I, A T5H 3 Ul AR T ] Ale] FA1S A Us]
£ TSIt nA e R 5G o]%%ﬂ %”L StES & Algtelo] AT AZEG ] THE

2% OPC UA v E4lofe} T34

2 OPC UA "& 1]013 2 & 23S Fa AAIR 5G o5 v A5E ASsIsit A% A 5G sub-6 GHz A v
Z]EH A4 &3 1.3 Gbps (b1 t per second), BLER (block error rate) 3.34%< YeRH, vlo]g A7 £X&= 101 TPS
(transaction per second)¥< 2135t}

Abstract

This study examines 5G sub-6 GHz and millimeter wave (mmWave) band frequency support terminals equipped
with open platform communication unified architecture (OPC UA) middleware which is an international industry
standard protocol. To this end, we first implement each part of the software platform in the 5G mobile communication
terminals. Next, an OPC UA middleware and a central server are implemented to support communication among the
various 5G devices in the smart factory. Finally, all the designed software platforms and OPC UA middleware are
embedded into the manufactured 5G communication terminal hardware, and the performance of the terminals is
evaluated through the experiments. As a result, the maximum transmission rate, reliability, and data processing speed
of the 5G sub-6 GHz band support terminal shows 1.3 Gbps, 3.34% BLER (block error rate), and 101 TPS (transaction
per second).
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Fig. 1. 5G sub-6 GHz support terminal software structure.
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Table 1. 5G sub—-6 GHz support terminal specifications.

Structure Specification
WAN Support single 2.5GBase-T,
Interf. 2.5GBase-T | support Auto-Negotiation/
ntertace Auto-MDIX
LAN Support four 2.5GBase-T,
Interf. 1GBase-T |support Auto-Negotiation/
ntertace Auto-MDIX
Reset Factory reset (5 sec)
Automatic wireless settings,
e RS support WPS-PBS
Rebooting |AP rebooting
LED Display |PWR, 4G/5G, WAN, LAN,
Status Wi-Fi
USB Support single USB 3.0

Wireless Interface

2.4 G/5 G/ 6 G Wi-Fi MIMO
(4x4) Chipset, 802.11a/b/g/n/
ac/ax Wi-Fi 6E support

4 G/ 5G: External antenna
(2.4 G/ 5G 47), 6G 471),

Antenna Wi-Fi: Internal antenna
(Wi-Fi 2.4 G/ 5G/ 6G Triple
type)

Power Adapter (12V/ 4A)
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Table 2. 5G mmWave support terminal specifications.

Structure Specifications
5G-Module HM-950 (Qualcomm SDX55)
Indicator 2 LED (5G/(4G,3Q))
cato 1 LED (Ethernet)
Support NSA mode
Band 5G FR1&FR2 (N78, N257)
an LTE Bl, B3, B5, B7, B8
WCDMA B1
USB Interface USB 3..1 C-type (USB 2.0
compatible)

USIM Interface |4FF PUSH-PUSH SIM Socket

RJ45 Port 5 Gbps Ethernet port (1 port)
Antenna Internal antenna LTE/SUB6
Antenna X 4. QTM525 X3
Power 12 V/2 A
Uart 2-wire/ 4-wire UART Interface
Size 126x71x30 (mm)
Weight About 220 g
Teg:ﬁ;;tt‘;m/ 0~50C / 95%

% 18.5G 35 GHz &% zltf M& £ Ad AT
Fig. 18. Maximum transmission rate experimental with 5G
3.5 GHz band connection.
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Fig. 21. Maximum transmission rate of 5G 4.7 GHz band
connection (2.5 Gbps support PC).
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Fig. 22. Maximum transmission rate experimental with 5G

mmWave band connection.
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Fig. 23. Maximum transmission rate of 5G mmWave band
connection.
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Reliability result of 5G 4.7 GHz band connection:
(@ RSRP=-70 dBm, MAC downlink TP=1001.5
Mbps, BLER=3.34%; (b) RSRP=-90 dBm, MAC
downlink TP=586.4 Mbps, BLER=9.31%.
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Fig. 25. Manufacturing data processing test.
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Fig. 26. Manufacturing data processing performance result.
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