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ABSTRACT

Industrial networks has been developing various technologies from fieldbus technology to industrial Ethernet
and time-sensitive networking. The industry expects that the 5G mobile network will solve the diverse and
highly specific industrial site requirements. Accordingly, 3GPP has been developing standard functions to
provide ultra-high reliability, ultra-high speed, ultra-connection, and ultra-low latency services, and 3GPP
Rel-16 began developing ultra-low latency and ultra-high reliability communication functions for 5G mobile
networks to support vertical industries. In this paper, we show the related standardization trends and
requirements to apply industrial 10T service scenarios to 5G mobile networks, and in particular, we introduce
5G system features and extended 5G system architecture to provide time sensitive communication and time

synchronization services.
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« IEEE 1588 end—to—end Transparent Clock
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& Reproduced with permission from [14].
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NWDAF  Network Data Analytics Function
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TSN
TSN AF
UAV
UE

up

UPF
URLLC

URSP

WG

MRS ASE

Network—Side TSN Translator
Policy and Charging Control
Policy Control Function
Protocol Data Unit
Per—Stream Filtering and Policy
Precision Time Protocol
Quality of Service

Radio Access Network

Service Data Flow

Study Item

Session Management Function
Time Sensitive Communication

TSC Assistance Information

=AM MB6H Mé= 20214 12&

(3]
(4]

(5]

(6]

[7]

(8]

Time Sensitive Communication Time

Synchronization Function
Time Sensitive Networking
TSN Application Function
Unmanned Aerial Vehicle
User Equipment

User Plane

User Plane Function

Ultra Reliable Low Latency
Communication

UE Route Selection Policy
Virtual Local Area Network
Virtual Network

Working Group

[9]

[10]

(11

02

[13]

[14]

[15]

[e]

(71

Ziele 9|, “0|sEAI7|8t Industrial 10T7|& S8, TAIEA
SEA, H33¢ H[55, 2018.
https://futureiot.tech/5g-integration-in-iiot-systems-hastens-
industry-4-0-goal/

3GPP TS 22.261, “Service requirements for 5G system,” 2021. 3.
3GPP TS 22.104, “Service requirements for cyber-physical
control applications in vertical domains,” 2021. 3.

|EEE Std 802.1Q-2018, “IEEE standard for local and
metropolitan area networks-Bridges and bridged networks,”
2018.

3GPP TS 22.071, “Location services(LCS); Service description,”
2020.7.

|EEE 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. 10.
3GPP TS 23.501, V16.8.0 “System architecture for the 5G
system,” 2021. 3.

|EEE Std 802.1AB-2016, “IEEE standard for local and
metropolitan area networks-station and media access control
connectivity discovery,” 2016. 3.

|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. 3.

3GPP TS 38.331, “NR; Radio resource control(RRC); Protocol
specification,” 2020. 9.

3GPP $2-2105082, “Introduction of architecture for AF
requested support of time sensitive communication and time
synchronization,” 2021. 5.

3GPP TS 23.501, V17.0.0 “System architecture for the 5G
system,” 2021. 3.

3GPP TR 23.700-20, “Study on enhanced support of industrial
internet of things(lloT) in the 5G system(5GS),” 2020. 6.

3GPP TS 37.340, “Evolved universal terrestrial radio access
(E-UTRA) and NR, multi-connectivity,” 2021. 3.

3GPP TS 23503, “Policy and charging control framework for
the 5G system(5GS),” 2021. 3.

3GPP TS 38.314, “NR; Layer 2 measurements,” 2021. 3.





