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Abstract of the contribution: We discuss the outstanding questions for UE to UE communication and propose a way forward. 
Discussion
We discuss the main outstanding questions for KI#2 on UE to UE communication, and propose a way forward.
1. Traffic forwarding support for both non-TSC and TSC traffic
While the key issue focuses on the support of TSC traffic, it is an important aspect in the evaluation that applications often have a mix of non-TSC traffic and TSC traffic. In many cases, the application may have non-TSC traffic to manage and control the setup of the TSC flow, hence non-TSC traffic comes before the actual TSC stream. Therefore, the system needs to support the forwarding of the traffic between the UEs for non-TSC traffic first. 
2. Traffic forwarding mechanisms are logically independent of QoS mechanisms
The existing forwarding mechanisms in the UPF are applicable independent of the QoS. For Ethernet, traffic forwarding may be possible based on MAC learning and flooding as described in 23.501 section 5.8.2.5.3, where that description is independent of the QoS mechanisms. Similarly, the 5G VN mechanism described in 23.501 section 5.29 is also independent of the QoS. The static filtering entries mechanism of IEEE, which is partly specified in 3GPP rel-16 for uplink, is also QoS independent and equally applies to TSC and non-TSC flows. 
Given that forwarding mechanisms equally apply to both non-TSC and TSC traffic and both need to be supported for the applications to work, it is necessary to keep the existing principle that traffic forwarding mechanisms in the system are independent of the QoS mechanisms, and the same forwarding rules apply irrespective of QoS. 
3. Traffic forwarding for Ethernet is based on the destination address and VLAN only
This is the principle used in 3GPP release 16 as well as in IEEE. The traffic forwarding cannot depend on other fields such as the source address or incoming port or the QoS, as that would cause an undefined Ethernet forwarding behavior that is not compatible with existing IEEE specs and can lead to lack of connectivity or other undefined system misbehavior.
4. CNC provided static filtering entries need to be supported
The CNC is the central controller in TSN networks, and it needs to be able to configure the traffic forwarding in order to determine the appropriate end to end path for a TSC stream so that the application requirements can be fulfilled. The central control is only possible if the CNC can configure the traffic forwarding using static filtering entries in all bridges, including both fixed bridges and the 5GS bridge; otherwise the CNC cannot make sure that the forwarding is aligned with the QoS needs of the applications. Using separate mechanisms for the setup of forwarding in fixed and 5GS bridge is very hard to operate in practice and could pose a serious problem for the deployment of 3GPP based TSN networks. 
The release 16 system already supports static filtering entries in the uplink direction in case of multiple NW-TT ports. For the CNC, it is necessary to be able to provide static filtering entries in all directions, since the CNC cannot easily provide static filtering entries in uplink only. 
Therefore, the CNC provided static filtering entry support is necessary for 3GPP release 17. 
Note that the use of CNC provided static filtering entries is optional; this mechanism is regarded as a tool that deployments can use as needed; there may be deployments that use other approaches. E.g., in networks where there are no fixed bridges in the system, the 3GPP network could have full, pre-configured knowledge of all the end stations and bridges; such deployments could rely on SMF based configuration of the forwarding. But in other deployments with central CNC control, with the possibility of both fixed and 5GS bridges, static filtering entries provided by the CNC are needed. We propose to standardize the static filtering entry mechanism as a tool so that deployments can use this functionality depending on the use case. 
Note that according to IEEE std. 802.1Q section 5.4 m.4, the support of static filtering entries via management operations is mandatory. 
5. CNC provided VLAN configuration needs to be provided
VLANs are in common use in practical deployments and are an essential part of IEEE802.1Q networks. This is especially true for UE to UE use cases where the use of VLANs can be used to manage which devices talk to each other. The VLAN configuration is closely coupled to the static filtering entries; both use the same filtering database. The static filtering entries rely on the VLAN configuration, and the VLAN configuration makes use of the static filtering database. The two functionalities complement each other, and both need to be supported to enable the CNC acting as the central controller. 
Note CNC provided VLAN configuration is a tool that can be used especially in networks where there is a combination of fixed and 5GS bridges. In other deployments with no fixed bridges and have 3GPP hosts and bridges only, it may be possible to set the VLAN configuration within the 3GPP network using 3GPP configuration mechanisms. But in deployments with a mix of 5GS and fixed bridges, the CNC also needs to have the ability to configure the VLANs throughout the system using the same CNC provided VLAN configuration.
Note that according to IEEE std. 802.1Q section 5.4 m.1-3, the support of VLAN configuration via management operations is mandatory for some of the VLAN settings. 
6. The delay model needs to consider that the UPF residence time is different for UE to UE traffic
The current rel-16 delay model assumes that traffic passes via the NW-TT port, as it is based on the delay component between the UE and the NW-TT port within the UPF. However, the UE to UE traffic does not pass via the NW-TT port, and therefore the 5GS bridge delay calculated from the rel-16 delay model is not accurate. Even though the delay model can incorporate a range between the min and max values, the presence of this range does not change the fact that the current delay model is not appropriate for UE to UE traffic. Hence, for UE to UE traffic it is necessary to enhance the delay model to consider that the UPF residence time may be different depending on whether or not we have UE to UE traffic or UE to N6 traffic. This is in line with the TSN approach where the bridge delay is calculated on a per port basis as well. Such an enhancement of the delay model is backwards compatible and can continue to be used for the delay calculations of UE-N6 traffic. 

Proposal
Based on the discussion above, it is proposed to capture the conclusions in 23.700-20 as follows.
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Editor's note:	This clause will capture conclusions for Key Issue #2.
The following is taken as the basis for the way forward:
-	UE-UE TSC (for both IEEE TSN based applications and other applications) communication (using local switching) is supported for all the UE(s) connected to the same DNN/S-NSSAI, terminating on the same UPF network instance.
-	For IP PDU Sessions, UE-UE TSC communication using local switching (without routing via N6) can be supported by UPF implementation based on operator policies.
-	TSN AF or any AF provides information (e.g. QoS requirements such as delay, burst size, periodicity, burst arrival time) about a UE-UE TSC stream.
[bookmark: _GoBack]-	TSN AF or any AF sends the request separately for talker (uplink traffic) and listeners (downlink traffic).
-	The same traffic forwarding applies to all traffic independent of the QoS. Traffic forwarding for Ethernet is based on the destination MAC address and VLAN ID only.
-	CNC provided static filtering entries are supported in all directions.
-	CNC provided VLAN configuration is supported for all ports of the 5GS bridge.
-	The delay model takes into account that the UPF residence time is different for UE to UE traffic than for UE-N6 traffic.
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