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Abstract of the contribution: This contribution discusses the EN on NF mapping, traffic pattern and Bridge granularity, and give the proposal.
1. Discussion
This paper intent to resolve several ENs in the TSC 
Editor's Note:
The NF (AF or PCF) performing the mapping for TSN traffic scheduling information is FFS.
In the 5GS bridge architecture, the AF (as TSN translator CP) is between TSN (i.e. CNC) and PCF. It convert the signalling between TSN and 5GS. When the CNC configure the 5GS Bridge, the TSN traffic scheduling information shall be mapped to the 5GS Qos parameters.
The principle is the AF converts the TSN traffic scheduling information to N5 interface parameters as possible, e.g. traffic class, priority, delay. So the PCF can map it to 5GS Qos profile. Because the 5GS bridge support the Qbv scheduling in the R16, the AF shall convert the Qbv scheduling information to enhanced N5 parameters so the PCF can calculate the TSC Assistance Information (TSCAI). E.g. Burst Arrival time, Periodicity.
Editor’s note: It is FFS how the Burst Arrival Time is used by 5G System to determine information that can be used by NG-RAN for efficient scheduling.

Editor’s note: The TSN pattern information provided to the TSN translator in the device (via the UE) to enable HnF buffering is FFS (e.g. whether it is provided on per TSN stream basis).
To support the Periodic deterministic QoS (i.e. Qbv), the 5GS bridge requires 3 TSCAI informations for TT/UPF, NG-RAN and TT/UE. The following figure show how this TSCAI works in the DL direction. 
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The first arrive time is T, the Periodicity time is P, and the deterministic 5GS bridge residence delay is PDB.

Inside 5GS, the PDB is pre-separated as CN_PDB, RAN_PDB and TT/UE_PDB. i.e. PDB = CN_PDB + RAN_PDB+TT/UE_PDB. The CN_PDB can be pre-calculate. And the TT/UE_PDB can be preconfigured.

So in the TT/UPF side, the TSCAI-1 information shows that the first traffic arrive at T, and the Periodicity time is P. It means the packet will arrive at T, T+P, T+2P…..

In the NG-RAN, the TSCAI-2 information shows that the first traffic arrive at T+CN_PDB, and the Periodicity time is P. It means the packet will arrive at (T+CN_PDB), (T+CN_PDB), (T+CN_PDB)+2P….. The NG-RAN can reserve the radio resource in advance to guarantee the packed delay in the NG-RAN is less than RAN_PDB. If the packet arrives earlier, it will be hold and wait for pre-reserved radio resource.

So in the TT/UPF side, the TSCAI-3 information shows that the first traffic leave at T+PDB, and the Periodicity time is P. It means the packet will leave TT/UE at (T+PDB), (T+PDB), (T+PDB)+2P. If the packet arrives earlier, it will be hold and wait for deliver at the leaving time.
In the UL direction, it is similar.
Editor's Note:
The granularity of the 5GS Bridge is FFS.
To make the balance between the flexibility and complexity, this paper proposes the per UPF-based virtual 5GS TSN bridge. It means for one UPF, all the PDU session under this UPF for the same TSN network form a 5GS TSN bridge.
And for the one TSN network, it recommend only one UPF/PSA connect to this TSN network. If more than one UPF (PSA) connects to the same TSN network, the virtual link/ports for each UPF pairs are required.
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E.g there are 3 TT/UPFs connect to the same TSN network.
UE-1 connects to UPF-1, UE-2 connects to UPF-2 and UE-3 connects to UPF-3.

To enable the TSN traffic between UE-1 and UE-2, the link/ports between UPF-1 and UPF-2 is required.

To enable the TSN traffic between UE-1 and UE-3, the link/ports between UPF-1 and UPF-3 is required.

To enable the TSN traffic between UE-2 and UE-3, the link/ports between UPF-12and UPF-3 is required.

Actually, there is no real direct physical link among these 3 UPF. So the virtual link/port for each UPF pairs are required.
2. Proposal

It is proposed to adopt the related CR to 23.501.
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