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Abstract of the contribution: This contribution discuss issue on how the Qbv scheduling is mapped to 5GS PDU session and give the proposal.
1. Discussion
In the Rel-16, only 802.1Qbv scheduling is supported for TSN.

5.28.2
QoS parameters mapping for 5GS Bridge configuration

In this Release of the specification, only support simplified IEEE 802.1Qbv [96], Annex Q.2 for 5GS.
In the IEEE 802.1Qbv, the scheduling based on the egress port of the TSN Bridge.
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Fig.1 Egress port scheduling
For the figure 1, the CNC configure the port-1 of TSN Bridge-1 for DL traffic while does not provide the ingress port (Port-2) information. Similarly, The CNC configure the port-2 of TSN Bridge-1 for UL traffic while does not provide the ingress port (Port-1) information.
5GS functions acts as one or more TSN Bridges of the TSN network. The 5GS Bridge is composed of the ports on a single UPF (i.e. PSA) side, the user plane tunnel between the UE and UPF (i.e PDU session), and the ports on the DS-TT side………
The granularity of the logical TSN bridge is per UPF. The TSN AF stores the binding relationship between a port on UE/DS-TT side, a port on UPF/NW-TT side, and a PDU Session during reporting of logical TSN bridge information.

All PDU Sessions which connect to the same TSN network via a specific UPF are grouped into a single virtual bridge. The capabilities of each port on UE/DS-TT side and UPF/NW-TT side are integrated as part of the configuration of the 5G virtual bridge and are notified to TSN AF and delivered to CNC for TSN bridge registration and modification.

For every PDU session in one 5G TSN bridge which provides connectivity to the TSN network, the 5GC allocated a unique port ID within 5G TSN bridge.
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Fig.2 5GS virtual Bridge
In the fig.2, the port-0 is the port ID used by NW-TT. The 5GC allocates unique Port ID for UE/DS-TT, e.g. Port-1, Port-2, Port3.

In the 5GS, there is a relation among port, PDU session, bridge.

Bridge ID, Port ID on the NW-TT, {Port ID on the DS-TT, PDU session}

For the DL TSN traffic, when the CNC configure the 5GS bridge with egress port (i.e. port ID on the DS-TT), the 5GC can use the egress Port ID to find corresponding PDU session. Then the PCC procedure can be triggered for the resource reservation.

There is no issue on the DL traffic.

Proposal 1: For the DL TSN traffic, the 5GC use the egress Port ID (i.e. Port ID on the DS-TT) to find corresponding PDU session.
For the UL TSN traffic, when the CNC configure the 5GS bridge with egress port (i.e. port ID on the NW-TT), it is hard for the 5GC to correlate a particular PDU session. This is because All PDU Sessions which connect to the same TSN network via a specific UPF share the same Port ID in the NW-TT.

In the fig.2, when the CNC configure the 5G Bridge for UL traffic with egress port, i.e. port-0 of bridge, how the 5GC identify the related the PDU session?

There are several possible solution for this:

1) For the every PDU session, the UPF allocate a unique port on the NW-TT. This option is impossible, because the every Port on the NW-TT requires a physical link with TSN network. 

2) Enhance the Qbv scheduling, the scheduling info shall contain the ingress port either. This option requires the IEEE work which is out of 3gpp scope. And another issue is IEEE specification progress is quite slow

3) Limit the scenario, only support DL Qbv scheduling. This option limit the 5G deployment for TSN service.

4) Left to implementation. This option can be combined with option 2. For the DL traffic, the Qbv can be used. For the UL traffic, enhancement to Qbv is applied while does not wait the IEEE progress.

All above options have quite big drawbacks. 

It proposes SA2 to discuss the way forward for the UL TSN traffic scheduling.

Proposal 2: For the UL TSN traffic, SA2 discusses the way forward.
2. Proposal

Proposal 1: For the DL TSN traffic, the 5GC use the egress Port ID (i.e. Port ID on the DS-TT) to find corresponding PDU session.
Proposal 2: For the UL TSN traffic, SA2 discusses the way forward.
The CR S2-1907747 reflects the proposal.
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