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Abstract of the contribution: This paper discusses the transmissions of the port management information and TSN traffic transmission over 5G PDU session.
1
Introduction
TSN standards are used for time-critical communication in the industry based on standard Ethernet protocol. Among all TSN standards, IEEE 892.1AS and IEEE 802.1Qbv are supported in 5GS as a TSN bridge in Rel-16 specification. In current progress, it has been agreed that the PDU session(s) are established for the exchange of the time information (i.e. gPTP messages) for TSN systems. However, in order to support the TSN requirements when applying IEEE 802.1Qbv, how to transmit the management information used in IEEE 802.1Qbv for the schedule of TSN traffic are required in 5GS as a TSN bridge. 
2
Discussion
In IEEE 802.Qbv, it defines a means to transmit certain TSN Ethernet frames on a schedule while allowing non-TSN Ethernet frames to be transmitted on a best-effort basis around the scheduled TSN frames. Furthermore, in order to efficiently schedule the time-critical TSN Ethernet frames, a Central Network Controller (CNC) is used to manage all the TSN bridges such that the TSN Ethernet frames can be transmitted without discernible jitter in a bounded end to end delay. In order to achieve this goal, the CNC needs to understand the network topology of all TSN bridges and to collect efficient information such as port information of each TSN bridge, the traffic class of each scheduled TSN Ethernet frame, the periodicity of the TSN traffic, etc. 
The managed entities (i.e. TSN bridges) will report all requested information by CNC using a Management Plane (i.e. Management Information Base (MIB)) as defined in IEEE 802.Qcc based on YANG mode in fully centralized model which is implemented based on IP protocol. Since 5GS is integrated as a TSN Bridge, it shall support the exchange of the related management information between CNC and TSN bridges. The managed entities in 5GS are DS-TT and NW-TT. In order not to impact on the 5GS, PDU session can be used to forward the MIB messages between CNC and DS-TT/NW-TT. 
[image: image1.emf]DS-TT

TSN end device

TSN end device

5G UE

Port 1

Port 2

UPF

NW-TT

TSN end device

TSN end device

SMF AMF PCF

AF

CNC

IEEE

802.1Qbv

TSN 

systems

Port 3

Port 4

UPF ID 1 (Bridge ID 1)

gNB

Management Plane Over IP/TCP

Management Plane 

Over IP/TCP

IP-type PDU session

Ethernet-type PDU session


Figure 1: Management Plane over IP-type PDU session and Data Plan over Ethernet-type PDU session in 5GS as a TSN Bridge
Management Plane part in IEEE 802.1Qbv
From DS-TT to CNC:
Since Management Plane is apart from Data Plane between TSN Bridge and CNC as shown in Figure 1, and usually Management Plane is based on YANG mode on IP protocol in fully centralized to exchange the management information between TSN Bridge and CNC, in this manner, the 5GS can establish the IP type PDU session for DS-TT on UE side to exchange the management information with CNC.
From CNC to DS-TT:
CNC can send back the management information to DS-TT by using same IP-type PDU session.
NW-TT can be connected directly to CNC via Internet.
Data Plane part in IEEE 802.1Qbv

When DS-TT receives the management information from CNC, it will set the port and the resource for the incoming TSN Ethernet frames as indicated in the management information from CNC. Since TSN AF can interact with CNC, the 5GS as a TSN bridge will also establish the related Ethernet PDU session to transmit the incoming TSN Ethernet frames from DS-TT to the UE.
Observation: since management plane and data plane in IEEE 802.1Qbv are separate and the management plane is transmitted over IP protocol in fully centralized scenario, the 5GS can establish IP type PDU session for the transmission of the management information between DS-TT and CNC. NW-TT can directly connect to CNC to echange the information.
Proposal: the 5GS establishes an IP-type PDU session to convey the port management information to CNC. CNC can use same PDU session to send back the control messages to DS-TT. NW-TT directly connects to CNC.
3
Conclusions
Observation: since management plane and data plane in IEEE 802.1Qbv are separate and the management plane is transmitted over IP protocol in fully centralized scenario, the 5GS can establish IP type PDU session for the transmission of the management information between DS-TT and CNC. NW-TT can directly connect to CNC to exchange the information.
Proposal: the 5GS establishes an IP-type PDU session to convey the port management information to CNC. CNC can use same PDU session to send back the control messages to DS-TT. NW-TT directly connects to CNC.

A corresponding CR is provided in [1].
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