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Mobile cellular technology is evolving to accommodate a variety of vertical services,
expanding the application from human-to-human communication to the Internet of
Things(loT). In particular, the fourth industrial revolution, bringing in a new vision in
future smart factory, necessitates a new paradigm shift in wireless communication.
Low latency and high reliability is a key issue in wireless applications for industrial loT
such as factory automation. In this paper, we review the recent progress in 5G URLLC
(Ultra-Reliable Low Latency Communication) and discuss use cases, requirements,
challenging technical issues, and potential solutions to support wireless factory

automation such as discrete automation and process automation,
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. Max allowed L User experienced . . Connection
Scenario F9E latency Reliability data rate Traffic density density
Discrete automation 10ms 99.99% 10Mbps 1Thps/km” 10°/km”
process automation — remote control 60ms 99.999% IMbps upto ~ 100Gbps/ km® 10°/km?

100Mbps

process automation — monitoring 60ms 99.99% 1Mbps 10Ghps/km” 10*/km”
electricity distribution — medium voltage 40ms 99.99% 10Mbps 10Ghps/km” 10°/im®
electricity distribution — high voltage 5ms 99.999% 10Mbps 100Gbps/ km” 10°/km”
ITS - infrastructure backhaul 30ms 99.999% 10Mbps 10Ghps/km” 10°/km?
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(F 2) ZHEN 378 BA MHlA M5 2TAR

Scenario Availability(%) | E2E latency(ms) [Message size(byte) Transfer Interval(ms)| # of UEs
Ax 53} - MTTC AJH|A9F CCTV 22 299.999 | Transfer Interval 200 100 2
g T4 - 1A Aol gggggggg { Transfer Interval 20~50 0.5~2 <100
99,9999~

b A EAAH . < > <

ulgf] ZA - C2C A1 (A ABEA|AH]) 99.999999 { Transfer Interval <1k >4 <10
ole) B~ SRR 717 muplAolapd
g A - mapd 25 $99.9999 | Transfer Interval 40~150k 1~500 <100
i — ks B3 ol EgAlo)A
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Scenario Motion control
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Rl ez tool machine machine
Region of interest
(WXL xH) (ms) 156X 15x3 | 10x5x3 | 80x80x12
Communications 1:1 L N
multicast
Penetration 6
loss(dB)
Wall Wll s
size
(WxH) (mz) 10x3 5x3 60x12
Msg. size 50 40 20
Traffic]  (Pytes)
Period(ms) (0.2, 2]
Cycle time(ms) 0.5 <! @
Latency(ms) 0.2 {0.45 {0.95
Cyclic traffic jitter {50% of cycle time
Synchronicity (is) ¢l
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[£A] Printed from Ericsson, https://www,ericsson, com/en
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