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Abstract of the contribution: The solution generalizes the 5GS model so that communication between any two ports becomes equally supported, including UE to UE communication.   
Introduction
This solution addresses Key Issue #2: UE-UE TSC communication. From a 3GPP system perspective, UE-UE communication is a special case as that requires the UPF to be able to forward traffic between UEs without going through a NW-TT. From the TSN network perspective, however, the UE-UE communication is not special; as the 5GS models a TSN bridge, it just corresponds to communication between two ports. 
This solution generalizes the 5GS bridge model, so that is becomes capable of TSC communication between any two ports pairs. That includes communication between a DS-TT port and a NW-TT port, as already supported, but also extended to include communication between two DS-TT ports (i.e., UE to UE communication), as well as communication between two NW-TT ports, even though that is not the main focus. The solution tries to minimize the special 3GPP handling of these options, and instead proposes a general framework that is equally applicable to all cases. 
The solution addresses two main aspects. First, it extends the delay model of the 5GS bridge, which is currently only capable of providing the delay between a DS-TT port and a NW-TT port, while we need a delay model that is capable of providing the delay between any port pair. The current model is not suitable because the UE to UE traffic does not go via a NW-TT port, and the intra-UPF delay from one PDU Session to another PDU session may be different than going from a PDU Session to the NW-TT port and then from the NW-TT port to the other PDU Session. Therefore, the current delay model may give a too high delay value for UE to UE traffic due to assumption that the traffic goes via the NW-TT port. To get a general delay model, we separate the delay between the UE and the UPF, and the intra-UPF delay. 
Second, we extend the scope of the possible static forwarding rules provided by the CNC to any direction (currently static forwarding rules are possible only for uplink traffic from a UE to a NW-TT port). With UE to UE traffic, the 5GS system needs to be able to handle traffic between any two ports, hence the forwarding rules should also have a general scope. Note that in certain deployments, the TSN streams may use MAC addresses which are not normally learnt by observing non-TSN traffic, such as combinations of VLANs and unicast or multicast addresses that are specifically used for TSN streams. In the current specification, forwarding rules in the uplink to a NW-TT port can filter any VLAN and MAC address (both unicast and multicast) towards e.g., a TSN aware server. By enabling UE to UE communication, such servers could be more easily placed also on the UE side. We propose that with the extension of the scope of the TSN communication via the 5GS system to also cover traffic between any port pairs including UE to UE traffic, the scope of the possible static forwarding rules should also be extended to traffic to any direction. 

Proposal
It is proposed to add the following solution to 23.700-20 (all new text).
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[bookmark: _Toc26431242][bookmark: _Toc30694640][bookmark: _Toc31096554]6.X	Solution #X UE-UE communication based on generalized Ethernet model
[bookmark: _Toc26386437][bookmark: _Toc26431243][bookmark: _Toc30694641][bookmark: _Toc31096555]6.X.1	Introduction
This solution addresses Key Issue #2: UE-UE TSC communication. From a 3GPP system perspective, UE-UE communication is a special case as that requires the UPF to be able to forward traffic between UEs without going through a NW-TT. From the TSN network perspective, however, the UE-UE communication is not special; as the 5GS models a TSN bridge, it just corresponds to communication between two ports. 
[bookmark: _Toc26386438][bookmark: _Toc26431244][bookmark: _Toc30694642][bookmark: _Toc31096556]This solution generalizes the 5GS bridge model, so that is becomes capable of TSC communication between any two ports. That includes communication between a DS-TT port and a NW-TT port, as already supported, but also extended to include communication between two DS-TT ports (i.e., UE to UE communication), as well as communication between two NW-TT ports. The solution tries to minimize the special 3GPP handling of these options, and instead proposes a general framework that is equally applicable to all cases. 
6.X.2	Functional Description
· [bookmark: _Toc26386439][bookmark: _Toc26431245][bookmark: _Toc30694643][bookmark: _Toc31096557][bookmark: _GoBack]The CNC has the possibility to configure static forwarding rules into the bridging function within the NW-TT. Static forwarding rules may be configured for forwarding between any two ports in any direction, including the possibility of static forwarding between two DS-TT ports (UE to UE) or between two NW-TT ports. The possibility of static forwarding rules makes the 5GS logical bridge act similarly as TSN Ethernet bridge where centrally controlled forwarding rules are expected to be supported. This allows the CNC to explicitly establish the traffic forwarding path using the destination MAC address and VLAN combination of the TSN stream, even that MAC address/VLAN combination is different from what is used for non-TSN traffic from the given host which is observed by MAC learning. 
NOTE:	Configuring/updating static forwarding rules between two NW-TT ports in a UPF using the Rel-16 BMIC mechanism, which is based on PDU-session related signaling, is only supported as long as at least one PDU session for TSN is established towards the related UPF.
· For the purposes of static forwarding in the downlink in the NW-TT, the PDU Sessions correspond to bridge ports. When static forwarding dictates that a frame is to be forwarded on a given port, the NW-TT binds the port to the given PDU Session. How this binding is realized is implementation specific. The UPF does not need to install additional filtering in the packet detection rules (PDRs) to determine which PDU Session to select for the downlink traffic once the port is already determined by the static forwarding rules. Therefore, the PDRs may contain e.g., match-all filters or filters that correspond to the appropriate QoS or other rules; the downlink traffic that is offered to the PDR in the given N4 session corresponding to the PDU Session does not include the traffic that goes to another port as determined by the bridging function in the NW-TT.
· The solution assumes any two DS-TT ports allow to communicate, as determined by the CNC/CUC.
· The solution does not rely on 5G VN mechanism. 

Editor's note:	The co-existence with 5G VN mechanism is FFS.
Editor's note:	It is FFS how to determine the port pair of two DS-TTs that allow to perform UE-UE communication. It is FFS how to calculate the 5GS bridge delay per port pair of two DS-TTs. It is FFS how to perform configuration of Deterministic QoS for the QoS Flows of the two UEs served by the same UPF.
Editor's note:	It is FFS how to support the logical port, the related N4 Session binding mechanism and the coexistence with CUPS mechanism. It is FFS how to differ the logical port and physical Ethernet port.
6.X.3	Procedures
[bookmark: _Toc26386440][bookmark: _Toc26431246][bookmark: _Toc30694644][bookmark: _Toc31096558]The following new or adjusted procedures are needed for the solution. 
· The scope of the possible static forwarding rules is extended as these are currently specified for uplink traffic from the UEs to the NW-TT ports. This solution allows static forwarding rules to be provided between any two ports of the 5GS Bridge. As already specified, the CNC may provide static forwarding rules to the TSN AF, which includes the static forwarding rules in the Bridge Management Information Container that is forwarded to the NW-TT that implements the forwarding accordingly. When implementing the forwarding rules, the bridging function in the NW-TT binds PDU Sessions to logical ports so that no additional filtering in the PDRs are needed to determine which PDU Session to select for the downlink once the port is already determined by the static forwarding rules that are part of the bridging function in the NW-TT. 

Editor's note:	It is FFS how to enable binding between logical port and PDU Session.
6.X.4	Impacts on existing services and interfaces
TSN AF:
NW-TT:
· The NW-TT implements static forwarding rules not only in the uplink direction from a UE to the NW-TT ports, but also between any two ports. 
· PDU Sessions are bound to the logical ports in the NW-TT bridging function so that when the  bridge forwarding rules dictate that a frame is forwarded on a port corresponding to a PDU Session, no additional filtering is needed in the PDRs to send the frame on the given PDU Session. 
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