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ABSTRACT

The 5G system standardization body has been developing standard functions to provide ultra-high speed,
ultra-high reliability, ultra-low latency, and ultra-connected services. In 3GPP Rel-16, which was recently
completed, this system has begun to develop ultra-high reliability and ultra-low latency communication
functions to support the vertical industry. It is expected that the trend in the adoption of mobile com-
munication by the vertical industry will continue with the introduction of 5G. In this paper, we present the
industrial Internet-of-Things (lloT) service scenarios and requirements for the adoption of 5G systems by the
vertical industry and the related standardization trend at present. In particular, we introduce the 5G time-
sensitive networking standard technology, a core technology for realizing 5G-based smart factories, for lloT

services.
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12! 5 The distribution of UL Time Synchronization Information with the same UPF[15]
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2! 6 UE-UE TSC communication scenario[15]
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12! 7 DS-TT distributes 5GS time to devices[15]
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Best Master Clock Algorithm

Bridge Management Information

Container

Control to Control

Correction Field

Central Network Controller
Centralized User Configuration
Data Network

Data Network Name
Device—Side TSN Translator
Enhanced Mobile Broad Band
Guaranteed Bit Rate

Grand Master

International Atomic Time
Industrial Internet of Things
Key Performance Indicator
Massive Machine—Type
Communications

Network Exposure Function
Network—side TSN Translator
Operations, Administration and
Maintenance

Policy and Charging Control
Policy Control Function
Packet Delay Budget

Packet Data Unit

Port Management Information
Container

Per—Stream Filtering and Policy
Precision Time Protocol
Quality of Service

Session Management Function
Single Network Slice Selection

Assistance Information

TSC Time Sensitive Communication

TSCAI TSC Assistance Information

TSN Time—Sensitive Networking

UDM Unified Data Management

UPF User Plane Function

uRLLC ultra Reliable Low Latency
Communications

V2X Vehicle to Everything

VIAPA Video, Imaging and Audio for
Professional Applications

VLAN Virtual Local Area Network

VN Virtual Network

WG Working Group

HnEsl

A2l 2|, “0|584I7[Ht Industrial 10T7|& S HASA

[=] =
SEHEAM X333 [[55, 2018,

0

http://www.epnc.co.kr/news/articleView.html?idxno=95380
ZElT 2, “H4xE MASEH ATHE I8 ZMXA HENZ 7|
e HxtEdEEEA HI33E HI5S, 2019.

3GPP TS 22.261, “Service requirements for 5G system(Rel-16),”
2019.

3GPP TS 22.104, V17.3.0 “Service requirements for cyber-
physical control applications in vertical domains: Stage 1(Rel-
17),” 2020.

3GPP TS 22.104, V16.5.0 “Service requirements for cyber-
physical control applications in vertical domains: Stage 1(Rel-
16),” 2020.

3GPP TS 22.186, “Enhancement of 3GPP support for V2X
scenarios,” 2019.

3GPP TS 22.289, “Mobile Communication System for
Railways,” 2019.

IEEE Std 802.1AS-2016, “IEEE Standard for Local and
metropolitan area networks-Timing and Synchronization for
Time-Sensitive Applications in Bridged Local Area Networks,”
2011

IEEE Std 802.1Qcc-2018, “IEEE Standard for Local and
metropolitan area networks-Bridges and Bridged Networks
Amendment 31: Stream Reservation Protocol(SRP)
Enhancements and Performance Improvements,” 2018.

IEEE Std 802.1Q-2018, “IEEE Standard for Local and
metropolitan area networks-Bridges and Bridged Networks,”



56 MAEMSEHEAM 358 X535 2020 10

2018. [14]
[12] 3GPP TS 23.501, “System Architecture for the 5G System;

Stage 2,” 2020. [15]
[13] 3GPP TS 38.331, “NR; Radio Resource Control(RRC); Protocol

specification,” 2020.

3GPP TS 23.502, “Procedures for the 5G System; Stage 2,
2020.

3GPP TR 23.700-20, “Study on enhanced support of
Industrial Internet of Things(lloT) in the 5G System(5GS),”
2020. 6.





