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Abstract of the contribution: this paper discusses the u-plane handling model in the R16, and proposes a unified u-plane handling model.
1. Discussion
In the existing mechanism in the R16, the granularity of the 5GS TSN Bridge is per UPF. All PDU Sessions which connect to the same TSN network via a specific UPF are grouped into a single 5GS bridge.

The figure.1 and figure.2 show how the uplink traffic and downlink traffic are handled in the 5GS.
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Fig.1 Uplink traffic handling
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Fig.2 downlink traffic handling
For the uplink traffic:

· When the UPF receives the uplink traffic from PDU session for TSC, it forward to the NW-TT.

· When the NW-TT receives the packet from UPF, it uses the forwarding rule (i.e. static filter entry) to decide which port to send it packet out.

Notes: it assumes there is a forwarding process in the NW-TT

Notes: When the UPF receives uplink traffic from PDU session for TSC, it may use the PDR/FAR to forward the packet to NW-TT;
For the downlink traffic:

· When the NW-TT receives the downlink packet from N6/DN, it forward to UPF.
· When the UPF receives the PF receives the packet from NW-TT, it used the PDR/FAR to select the PDU session to forward.

For the UE-UE communication under the same UPF, it is not clear how to handle the u-plane in the UPF/NW-TT. This paper proposes using a unified forwarding process architecture which is the similar with IEEE 802.1Q table 8-8. 
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Figure 8-8—Management Port transmission and reception




In the fig.3, it introduce a FP (forwarding process) in the NW-TT. All the downlink and uplink traffic are sent to the FP first, and then the FP decides where the packet is forwarded to.
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Fig.3 the forwarding process architecture
There are two phase for the u-plane handling.

Phase-1: receiving phase:
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Fig.4 receiving phase
As shown in the fig.4, when the downlink/uplink data is received, it is forwarded to Forwarding process in the NW-TT.
· When the UPF receives the uplink traffic from PDU session for TSC, it forward to the FP/NW-TT.

· When the NW-TT receives the downlink packet from N6/DN, it forward to FP.

Phase-2: forwarding phase:
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Fig.5 forwarding phase
As shown in the fig.5, the FP decides how to forward the packet according to port map in the forward rule (i.e. static filter entry).

· If the packet match the port of NW-TT, the FP forward the packet to the Port of NW-TT;

· If the packet match the port of DS-TT, the FP forward the packet to the UPF. The UPF uses the PDR/FAR forwarding the packet to the related PDU session.

2. Proposal

6.X
Solution #X: The bridge U-Plane model for UE-UE communication
6.X.1
Introduction
This solution is to Key Issue 2: UE-UE TSC communication. Specially, this solution proposes a unified u-plane forwarding architecture.
6.X.2
Functional Description
In the fig.6.x.2-1, it introduce a FP (forwarding process) in the NW-TT. All the downlink and uplink traffic are sent to the FP first, and then the FP decides where the packet is forwarded to.
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Fig.6.x.2-1 the forwarding process architecture
With this solution, the static filter entry is only sent to NW-TT in the BMIC (Bridge management information container).
6.X.3
Procedures

There are two phase for the u-plane handling.

Phase-1: receiving phase:
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Fig.6.3.x-1 receiving phase
As shown in the fig.6.x.3-1, when the downlink or uplink data is received, it is forwarded to Forwarding process in the NW-TT.

· When the UPF receives the uplink traffic from PDU session for TSC, it forward to the FP/NW-TT.

· When the NW-TT receives the downlink packet from N6/DN, it forward to FP.

Phase-2: forwarding phase:
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Fig.6.x.3-2 forwarding phase
As shown in the fig.6.x.3-2, the FP decides how to forward the packet according to port map in the forward rule (i.e. static filter entry).

· If the packet match the port of NW-TT, the FP forward the packet to the Port of NW-TT;

· If the packet match the port of DS-TT, the FP forward the packet to the UPF. The UPF uses the PDR/FAR forwarding the packet to the related PDU session.
6.X.4
Impacts on existing entities and interfaces
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