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Abstract of the contribution: it is proposed to update the solution#12 for the UPF to support MAC address learning and reporting to TSN AF.
1
Introduction

For the PDU Session with IP type, to support AF initiated Control Plane interaction, the AF needs to associate the target UE IP address to a PCF. So, the SMF needs to provide the UE IP address of the PDU Session to the PCF and PCF registers this UE IP address to the BSF, then the AF associates the target UE IP address to the PCF. For the PDU Session with ethernet type, to support AF initiated Control Plane interaction, the AF needs to associate the target UE MAC address to a PCF. So, the SMF needs to provide the UE MAC addresses of the PDU Session to the PCF and PCF registers these UE MAC addresses to the BSF, then the AF associates the target UE MAC address to the PCF. To support such function, the SMF requests the UPF to detect any new UE MAC address and to report the new UE MAC address to the SMF, then SMF reports to the PCF and PCF registers the new MAC address to the BSF. Also, the SMF requests the UPF to detect any inactive UE MAC address and to report the inactive UE MAC address to the SMF, and SMF reports to the PCF, then the PCF refresh the registration in BSF.
To help the TSN AF to update and generate the new static filter entry, the UPF/NW-TT needs to report to the TSN AF the different MAC (Ethernet) addresses used as source address of frames sent by each NW-TT port and each DS-TT port. The UPF/NW-TT also reports to the TSN AF the removal of a source MAC address based on the detection of absence of traffic during an inactivity time . 
There are 3 editor's notes on how to hand the forwarding process on unknown, broadcast and multicast MAC address. The forwarding processes for these 3 cases are provided in this paper.
2
Proposal

It is proposed to change TR 23.700-020 as below. 
* * * * First change * * * *

6.12
Solution #12: The bridge U-Plane model for UE-UE communication

6.12.1
Introduction

This solution is to Key Issue 2: UE-UE TSC communication. Specially, this solution proposes a unified u-plane forwarding architecture. This solution does not touch the port pair determination, 5GS bridge delay of the port pair calculation and the configuration of deterministic QoS for the UE-UE TSC. It can work with existing solution for Key issue#2, e.g. solution 2, 3 and 4.
6.12.2
Functional Description

In the figure 6.12.2-1, it introduces 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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Figure 6.12.2-1: The forwarding process architecture
With this solution, the static filter entry is only sent to NW-TT in the BMIC (Bridge management information container).
To help the TSN AF to update and generate the new static filter entry, the UPF/NW-TT needs to report to the TSN AF the different MAC (Ethernet) addresses used as source address of frames sent by each NW-TT port and each DS-TT port. The UPF/NW-TT also reports to the TSN AF the removal of a source MAC address based on the detection of absence of traffic during an inactivity time . 
6.12.3
Procedures

There are two phase for the u-plane handling.

Phase-1: receiving phase:
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Figure 6.12.3-1: receiving phase
As shown in the figure 6.12.3-1, 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.
-
For uplink unicast traffic received by UPF, if the destination MAC has not been learnt (i.e. unknown destination) or is broadcast address, the UPF forwards the traffic to every PDU session associated with the same UPF(excluding the PDU Session of the UL traffic ) and to the FP/NW-TT; 
-
For downlink unicast traffic received by FP/NW-TT, if the destination MAC has not been learnt (i.e. unknown destination) or is broadcast address, the FP/NW-TT forwards the traffic to the UPF and to all the NW-TT ports except the NW-TT port received the DL traffic.
-
For uplink multicast traffic received by UPF, the UPF should forward the traffic to every PDU session associated with the multicast address with the same UPF (excluding the PDU Session of the UL traffic ) and to the FP/NW-TT.
-
For downlink multicast traffic received by FP/NW-TT, the FP/NW-TT forwards the traffic to the UPF and to each NW-TT Port associated with the multicast address (except the NW-TT port received the DL multicast traffic) based on the static forwarding filter.
Phase-2: forwarding phase:
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Figure 6.12.3-2: Forwarding phase
As shown in the figure 6.12.3-2, the FP decides how to forward the packet according to port map in the forward rule (i.e. static filter entry).

-
If the packet matches the port of NW-TT, the FP forwards the packet to the Port of NW-TT;

-
Otherwise, the FP forwards the packet to the UPF. The UPF uses the N4 rules, e.g., PDR/FAR/QER/URR to handle the packet to the related PDU session.

-
For uplink unicast traffic received by FP/NW-TT, if the destination MAC has not been learnt (i.e. unknown destination) or is broadcast address, the FP/NW-TT forwards the traffic to all the NW-TT ports;

-
For downlink unicast traffic sent by FP/NW-TT to UPF, if the destination MAC has not been learnt (i.e. unknown destination) or is broadcast address, and the UPF forwards the traffic to every PDU session associated with the same UPF.

-
For uplink multicast traffic received by the FP/NW-TT, the FP/NW-TT forwards the packet to each NW-TT Port associated with the multicast address based on the static forwarding filter;
-
For downlink multicast traffic received by UPF, the UPF forwards the traffic to the UPF and to each PDU session associated with the multicast address based on the N4 rules.



6.12.4
Impacts on services, entities and interfaces

UPF/NW-TT:

-
supports the Forwarding Process functions based on the static filtering.
-
supports the UL and DL source MAC address reporting function to the TSN AF.
* * * * End of changes * * * *
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