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Abstract of the contribution: This contribution discusses and clarifies the principles for the architecture of supporting 5GS integration with TSN.
1. Introduction

For the architecture of supporting 5GS integration with TSN, there are some principles need to clarify. This paper is analysis for those principles. 
2. Discussion
2.1 Composition of 5GS logical bridge
In order to limit the size of the 5GS logical bridge, the 5GS logical bridge is composed by the UPF ports in the same DN of the same UPF and the UE ports whose corresponding services are transmitted over those UPF ports. Part of or all the ports of a UPF are deployed in a TSN network which is identified by DNN. And the 5GS logical bridge user plane is based on those UPF ports. So a UPF could belong to one or multiple 5GS logical bridge. At the beginning, as the following figure illustrated, the 5GS logical bridge user plane is composed with two ports (e.g. port1 and port2) which are deployed in the same TSN network. 
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Then when the UE illustrated in above figure establishes a PDU session for the DN of the TSN network, and its service will be transported over port1 or port2 on the UPF, the PDU session will be virtualized to be a UE port of the 5GS logical bridge (e.g. port3). The U-plane interface between UE and TSN Bridge/End Station could be a physical line or a logical line within user device. Then it's implemetion option whether there are one or multiple physical ports that are served by the PDU session on a TSN Bridge behind a UE. 

In summarize, the 5GS logical bridge user plane appears to the TSN network with ports of:

UPF port:
UPF physical port deployed in the DN of TSN network.

UE port:
Virtualized port of user side. Whether UE port connects to a physical link or logical link is implementation option.
The user plane composition principles will simplify the QoS scheduling within the 5GS. As the following figure illstrulated, if UPF ports of different UPFs (e.g. port1 and port2 of UPF1, and port5 and port6 of UPF2) belongs to the same 5GS logical bridge (the box in blue), and the DL stream may be scheduled (line in blue) to be transmitted from port5 of UPF2 to the UE who is anchored at UPF1. But if ports of UPF2 belong to another 5GS logical bridge (the box in green), the ingress port of the stream would be scheduled on the anchor UPF1 (line in gree). 
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On the other hand, if UE ports of the 5GS logical bridge are virtualized for each physical port of TSN bridge behind UE as following figure illstruated (e.g. there are two ports served by the same PDU session on the TSN bridge behind the UE, and they are virtualized to be port3 and port4), the TSN CP will aware of 4 ports of the 5GS logical bridge. There could be a scenario that when scheduling forwarding rules for two streams for end stations behind the TSN bridge in the figure, the egress ports of the streams could respectively are port3 and port4, the respectively rules are respect to the abilities of port3 and port4. Make the bandwidth of port3 is 1Gbps and the bandwidth of port4 is 10Gbps for example, when the requested bandwidth for the two streams are both 10Mbps each 100ms, the egress window for the two streams are 10ms and 1ms, then the 5GS should schedule the two same demanded streams based on different egress window. That means the 5GS should aware of the capabilities of the equipment behind the UE, and it increases the complexity of the 5G logical bridge. Besides, the TSN CP would schedule streams based on TSN bridge ports capabilitites, while UE subscribed AMBR maybe less than that. Then that will make UE AMBR out of control or TSN CP scheduled streams can’t be successfully transported over 5G user plane.     
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But if the UE port is virtualized by the PDU session, it could be take to be an aggregation uplink port of the TSN bridge behind the UE. As the following figure illustrated, the UE port is virtualized by the PDU session that serve the two ports with respectively bandwidth of 1Gbps and 10 Gbps of the TSN bridge behind the UE. The bandwidth of the UE port is 10Gbps (make it for example, it is rely on implementation) which is the same or less than UE AMBR. Then the two streams described in above figure will be scheduled in 5GS based on the same capabilities with the PDU session. And the TSN CP will calculate the rule in TSN bridge behind the UE to forward the streams to different ports. And the TSN CP scheduled streams will not outside the range of UE subscribed AMBR.
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Proposal 1.1: Propose the definition of UPF port and UE port of the 5GS logical TSN bridge.
Proposal 1.2: Propose to accept the composation of 5GS logical bridge is the UPF ports in the same DN of the same UPF and the UE ports whose corresponding services are transmitted over those UPF ports. 
Proposal 1.3: Propose the UE port of 5GS logical TSN bridge is virtualized per PDU session.
2.2 QoS parameters mapping
When TSN CP generating a forwarding rule on a TSN bridge, the TSN CP will configure the TSN bridge via management Interface. The TSN CP will indicate the related bridge ports and corresponding scheduling rules for traffic classes.

In order to reuse existing interface definition between AF and PCF, and make the PCF avoid of understanding the TSN management Interface, the mapping work could be done on the AF.  

For 5GS logical bridge, the AF receives bridge configuration (TSN network parameters) from the TSN CP and then map to 5GS QoS parameters. Before sending the configuration to the right PCF, the AF should decide the UE and PDU session of the configuration. This could be done as the AF maintains the binding relationship of the UE ID, the 5GS logical bridge ID and the UE port ID. And the AF could find the UE ID according to the 5GS logical bridge ID and the UE port ID which are indicated in bridge configuration. As the destination MAC address included in TSN stream rule from TSN CP is maintained by end stations or allocated by TSN CP, there is no information in TSN stream rule identifies the UE and PDU session.

Different from existing traffic rule definition, the TSN scheduling rule indicates the processing port of a TSN bridge. So for the UPF, the N6 traffic rule should indicate the UPF port ID. As UE port is per PDU session as proposed, the UE port ID is not necessary to be sent to UE with traffic rules.

Proposal 2.1: Propose the AF to decide the UE and PDU session, and map the bridge configuration to 5GS QoS parameters when generating QoS profile after receiving TSN bridge configuration from the TSN CP.
Proposal 2.2: Propose to add UPF port ID to QoS parameters.
3. Proposals
It is proposed that SA2 discussed above issue and made a decision. Based on the decision the related conclusion can be moved to CR. 
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