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* * * * Start of Change * * * *
[bookmark: _Toc524187559][bookmark: _Toc473190644][bookmark: _Toc500949091]6.X	Solution # TSN bridge Managed Objects (MO) collection 
[bookmark: _Toc524187560]6.X.1	Description
The solution addresses key issue #3.1 System Enhancements to support Time Sensitive Networking (TSN) regarding the open issues of:
-	What are the architecture assumptions and principles for supporting TSN in 5G System?
-	What are the necessary enhancements to QoS (e.g. new 5QI), policy framework to support TSN?
In the centralized architecture of TSN, the CNC collects the TSN bridge Managed Objects (MO) from the bridge to define the traffic specification in the User/Network configuration information. The 5GS is modelled as a TSN Bridge, as defined in solution8. Solution6 and solution18 has already introduced mechanism to expose the capability (i.e.TSN bridge Managed Objects (MO)) of the 5GS bridge to the CNC. 
The TSN bridge Managed Objects (MO) includes bridge delay and tx propagation delay of the bridge, which are related to the ports of bridge:
- 	The bridge delay is the time for a frame to forward from the ingress port to the egress port of bridge for a traffic class. 
- 	The tx propagation delay is the time for a frame to forward from the egress port of the bridge to the next station (bridge or End station). 
The ports of the 5GS bridge are located at the device side (UE or TSN translator (TT)) and at the network side (PSA or TT) of the 5GS bridge. The port at the device side and port at the network side are associated with each other by means of the tunnel within the 5GS. Generally, the bridge port is associated with VLAN, MAC address, etc. For example, when the VLAN related QoS flow is setup between the UE and the PSA, the VLAN related bridge ingress port and egress are associated with each other. 
The 5G network can be virtualized as multiple logical 5G bridges with different UEs and PSAs. 
The bridge delay are 5GS bridge is as shown in Figure-1 and Figure-2. It is composed with the delay between Uu and the port at the device side (UE or TT), the delay between the UE and PSA and the delay between N3/N9 and the port at the network side(PSA or TT)
· Generally, the delay between the UE and PSA is the delay in the QoS profile for the QoS flow, which is decided by the PCF and have been considered by the other study topics, e.g. QoS monitoring in 23.725. 
· The bridge port at the device side is out of the modem of the UE. The delay between Uu and the port at the device side is the time of a PDU to forward from Uu of the UE to the port at the device side or vice versa.
· The delay between N3/N9 and the port at the network side is the time of a PDU to forward from N3/N9 of the PSA to the port at the network side or vice versa.


Figure6.X.1-1 Bridge delay when TSN translators are collocated with UE and PSA respectively


Figure6.X.1-2 Bridge delay when TSN translators are standalone
6.X.2 Procedures


Figure 6.X.2-1: UE-requested PDU Session Establishment 
1.	When the UE requests to setup a PDU session for a TSN bridge, the UE provides to the SMF the bridge related information at the device side in the N1 SM container (PDU Session Establishment Request). 
The bridge related information at the device side includes the delay between Uu and the port at the device side (the port at the UE or the TSN translator(TT)) and the tx propagation delay of the port at the device side (the port at the UE or the TT). The TSN translator is collocated with the UE or standalone. The delay between Uu and the port at the device side is the time of a PDU to forward from Uu of the UE to the port at the device side or vice versa. The tx propagation delay of the port at the device side is the time of a PDU to forward from the port at the device side to the next hop station (Bridge or End Station)
2-9. are defined as the step 2-9 in Figure 4.3.2.2.1-1: UE-requested PDU Session Establishment for non-roaming and roaming with local breakout in TS 23.502.
10. If Request Type indicates "initial request", the SMF initiates an N4 Session Establishment procedure with the selected UPF, otherwise it initiates an N4 Session Modification procedure with the selected UPF: 
The N4 Session Establishment/Modification Response includes the bridge related information at the network side. The bridge related information at the network side includes the delay between N3/N9 and the port at the network side(the port at the PSA or TT) and the tx propagation delay of the port at the network side(the port at the PSA or TT). The TSN translator is collocated with the PSA or standalone. The delay between N3/N9 and the port at the network side is the time of a PDU to forward from N3/N9 of the PSA to the port at the network side or vice versa. The tx propagation delay of the port at the network side is the time of a PDU to forward from the port at the network side to the next hop station (Bridge or End Station).
11.	The SMF perform an SMF initiated SM Policy Association Modification procedure as defined in clause 4.16.5.1 to provide the received bridge related information at the device side and the bridge related information at the network side. 
12.	The PCF decides the TSN bridge delay management objects based on the bridge related information at the device side, the bridge related information at the network side, and the delay between the UE and PSA.
   The PCF exposes the TSN bridge delay management objects to CNC via the AF.
13-22. are defined as the step 11-20 in Figure 4.3.2.2.1-1: UE-requested PDU Session Establishment for non-roaming and roaming with local breakout in TS 23.502.
[bookmark: _Toc531962330]6.X.3	Impacts on Existing Nodes and Functionality
Editor's note:	This clause captures impacts on existing 3GPP nodes and functional elements.

[bookmark: _Toc531962331]6.X.4	Solution Evaluation
Editor's note:	This clause provides an evaluation of this solution.

* * * * End of Changes * * * *
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