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Abstract of the contribution: This contribution proposes to evaluate and update conclusions on KI #2 UE-UE TSC communication.
Discussion
For KI #2 UE-UE TSC communication, it was concluded that the AF provides information about a UE-UE TSC stream and sends the request separately for UL and DL traffic. Evaluation and further conclusion are needed for the KI.
Solution #2 mainly provides procedures for DS-TT information reporting and TSC stream establishment. The AF deduce all possible port pairs based on reported DS-TT information and calculates their bridge delay. And the AF determines egress port based traffic forwarding information, and determines ingress port based on PSFP information. Then the UE-UE TSC stream is split into UL and DL streams by the AF. The AF calculates TSC for UL and DL streams and provides TSN QoS information to PCF(s). This solution proposes the UE-UE TSC via DS-TTs connect to the same UE should forward the stream through the UPF, and it proposes PDU Sessions for UL and DL streams of UE-UE TSC could be served by different PCFs. This solution does not define user plane forwarding mechanism.
Solution #3 provides 5GLAN forwarding mechanism based solution. UE-UE TSC stream is split into UL and DL streams by the AF, which is the same as solution #2, and the UPF forwards the stream from the UL PDU Session to DL PDU Session via internal interface as R16 defined. The control plane optionally manage port pairs based on 5G VN group information. This solution applies to the scenario that PDU Sessions served by different SMFs. 
Solution #4 proposes the PCF determines impacts to PDU Sessions based on AF requested UE-UE TSC parameters. Then the PCF triggers user plane traffic monitoring to detect UE-UE pair. The UPF applies local switch detects UE-UE pair if received traffic from a UE with destination address of a target UE, and reports the UE pair to CP to trigger the PCF determine the configuration of deterministic QoS for the UE-UE TSC communication under the same UPF. This solution is not complete and has several editor’s note to be resolved. 
Solution #10 introduces a new forwarding model on the UPF for UE-UE TSC forwarding. Bridge forwarding function is defined inside NW-TT and realizes Ethernet bridging functionality for Ethernet traffic forwarding. PDU Sessions associated to DS-TT ports are bound to the bridge forwarding function as logical ports, which act in the same way as physical ports like NW-TT ports from the point of view of forwarding. The bridge forwarding function forwards UE-UE and UE-DN traffic based on static forwarding rules provided by the CNC. Mechanism for binding the PDU Sessions to bridge ports is implementation option, e.g. to assign an interface identifier to the PDU Sessions as well as the bridge ports and tag the packets with the identifier to realize the binding. The mechanism makes the UPF and the bridge forwarding function to know the PDU Session associates to a received packet. N4 interface may need enhancement for the mechanism binding the PDU Sessions to bridge ports, or the UPF should define some special operation on N4 rules for UE-UE TSC communication like how to identify the receiving interface and to filter DL packets received from the bridge forwarding function.
Solution #11 defines a UPF triggered UE-UE TSC communication for UE-UE port pair determination. The UPF is configured with source and destination addresses of each PDU session. During PDU Session establishment procedure of a UE, if the UPF determines that the destination could be served by the same 5GS Bridge and informs SMF about the port pair details. Then the SMF forwards the port pair and bridge information to the AF via PCF/NEF after PDU Session establishment. This solutions only supports TSC stream with unicast destination address, and the application starts communication before QoS rules are generated. It has some restricts on applications. This introduces a new PDU session binding mechanism for UPF, this needs to be evaluated and confirmed by CT4 WG. This has conflicts with sol#19.
Solution #12 introduces a new user plane forwarding architecture. FP (forwarding process) function is defined inside in the NW-TT. All the DL and UP traffic are sent to the FP first, and then the FP decides to forward the packet according to port map in the forwarding 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 which handle the packet as N4 rules required. This model works like the local switching, but it’s required to locate in NW-TT. As the local switching and NW-TT are up to implementation, the FP could be replaced by the local switching and do not restrict its deployment.
Solution #19 defines Delay model for UE-UE communication. Since the delays in UPF may different for forwarding UE-UE packet and UE-DN packet, this solution defines device-device UPF residence time for UE-UE port pairs and device-network UPF residence time for UE-DN port pairs. Accordingly, the bridge delay and TSC calculation are redefined. This has conflicts with sol#10 and requires further evaluation on the benefits it brings.
Solution #20 add support for CNC controlled VLAN configuration. VLAN processing takes place within the UPF for NW-TT ports and DS-TT ports. The TSN AF provides VLAN configuration to the UPF via BMIC, and the UPF sets up the VLAN processing. The VLAN processing may co-exist with N4 rules in the case of device side ports. The N4 rules are executed before the VLAN processing for uplink traffic and the N4 rules are executed after the VLAN processing for downlink traffic.
Following table illustrated issues in solutions and their related solutions, except for dividing UE-UE stream into UL and DL stream as it was concluded on the last meeting:
	Issues 
	solutions
	Description

	User plane forwarding mechanism
	#3, #4
	Local switching. Reuse local switching mechanism as 5GLAN defined in R16.

	
	#10
	Bridge forwarding in NW-TT. All NW-TT ports and DS-TT ports are bound to the bridge forwarding function, which works like an Ethernet switch.

	
	#12
	Forwarding Process in NW-TT. It determines whether forward UL packets to N6 or UPF based on static filter entry. 

	Port pair determination
	#2
	The AF deduce all possible port pairs based on reported DS-TT information

	
	#3
	The AF/SMF determine UE-UE port pairs based on the VN group information.

	
	#4
	The UPF detects UE-UE port pairs according to destination addresses of packets received from UE.

	
	#11
	The UPF detects UE-UE port pairs according to control plane configured destination addresses and address used by PDU Session.

	Bridge delay model
	#19
	Redefine the Bridge delay model in R16. It introduces UPF residence time which has different value for UE-UE and UE-DN communication.

	VLAN configuration model
	#20
	Introduce CNC controlled VLAN configuration to process VLAN between the UPF and NW-TT.



There are mainly 4 issues in existing solutions for KI #2. Maybe the user plane forwarding mechanism and port pair determination issues should be concluded firstly as they are essential issues for UE-UE TSC communication. And the other two are optimizations.
For user plane forwarding mechanism, local switching is proposed for this KI. For UE-UE TSC communication, it requires to forward traffic with unicast or multicast destination MAC address from a PDU Session to another PDU Session. The requirements can be satisfied by the local switching, since local switch can provide unicast, multicast and broadcast forwarding as L2 service required. On the other hand, when UE-UE TSC communication is required, normal traffic transmission between the UE pairs like management messages would be required at the same time. Then local switching would provide uniform solution for UE-UE communication scenarios without impact to R16 specification. For exposure of TSC service, there isn’t traffic forwarding information to be provided to user plane and new forwarding models may not work for UE-UE TSC communication or IP PDU session.
For Port pair determination, it’s suggested the AF deduce all possible port pairs based on reported DS-TT information. And if there are many PDU Sessions in 5GS Bridge, in order to reduce the number of port pairs and reduce the management for port pairs on AF and CNC, it proposes the SMF/AF determine UE-UE port pairs based on VN group information optionally.
For Bridge delay model, the new model impacts to UE-DN bridge delay calculation as defined in R16, and the difference on UPF residence time for forwarding UE-UE and UE-DN traffic are based on implementation, this paper proposes to do further study on whether and how to determine and use the UPF residence time.
For VLAN configuration model, it’s suggested to do further study as there is no clear requirements on support new VLAN configuration model. N4 interface supports VLAN tag process now and it is extensible to support further requirement. Static VLAN configuration is related to user plane deployment and the configuration is usually provided by network management system. This has impacts on existing VLAN processing mechanism and doesn’t support for general Ethernet frames. Further study is needed on whether it’s necessary to support new VLAN configuration model and to get VLAN configuration from the CNC.

Proposal: Propose following conclusions for KI #2:
· Take solution #2 and #3 as basis for KI #2.
· Using local switching for UE-UE TSC communication forwarding.
· The AF deduce all possible port pairs based on reported DS-TT information, optionally the SMF/AF determines UE-UE port pairs based on VN group information to reduce the number of port pairs.
· Do further study on whether to take the new Bridge delay model in solution #19 as optional solution.
· Do further study on whether it’s necessary to support new VLAN configuration as solution #20 introduced.


Proposal
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Solution #2 supports the AF deduce all possible port pairs based on reported DS-TT information and calculates their bridge delay. The UE-UE TSC via DS-TTs connect to the same UE should forward the stream through the UPF, and PDU Sessions for UL and DL streams of UE-UE TSC could be served by different PCFs. This solution does not define user plane forwarding mechanism.
Solution #3 supports the AF split UE-UE TSC stream into UL and DL streams, which is the same as solution #2, and the UPF forwards the stream from the UL PDU Session to DL PDU Session via internal interface as R16 defined. The control plane optionally manage port pairs based on 5G VN group information. This solution applies to the scenario that PDU Sessions served by different SMFs.
Solution #4 supports the PCF determines impacts to PDU Sessions based on AF requested UE-UE TSC parameters. The PCF triggers user plane traffic monitoring to detect UE-UE pair. The UPF applies local switch detects UE-UE pair if received traffic from a UE with destination address of a target UE, and reports the UE pair to CP to trigger the PCF determine the configuration of deterministic QoS for the UE-UE TSC communication under the same UPF. This solution is not complete and has several editor’s note to be resolved.
Solution #10 supports new forwarding model (bridge forwarding function inside NW-TT) on the UPF for UE-UE TSC forwarding. Bridge forwarding function realizes Ethernet bridging functionality for Ethernet traffic forwarding. PDU Sessions associated to DS-TT ports are bound to the bridge forwarding function as logical ports, which act in the same way as physical ports like NW-TT ports from the point of view of forwarding. N4 interface may need enhancement for the mechanism binding the PDU Sessions to bridge ports, or the UPF should define some special operation on N4 rules for UE-UE TSC communication like how to identify the receiving interface and to filter DL packets received from the bridge forwarding function. For exposure of TSC service, there isn’t traffic forwarding information to be provided to user plane and this solution may not work for UE-UE TSC communication or IP PDU session. This introduces a new PDU session binding mechanism for UPF, this needs to be evaluated and confirmed by CT4 WG. This has conflicts with solution #19.
Solution #11 supports the UPF triggered UE-UE TSC communication for UE-UE port pair determination. The UPF is configured with source and destination addresses of each PDU session. During PDU Session establishment procedure of a UE, if the UPF determines that the destination could be served by the same 5GS Bridge and informs SMF about the port pair details. Then the SMF forwards the port pair and bridge information to the AF via PCF/NEF after PDU Session establishment. This solutions only supports TSC stream with unicast destination address, and the application starts communication before QoS rules are generated. It has some restricts on applications.
Solution #12 supports anew user plane forwarding architecture. FP (forwarding process) function is defined inside in the NW-TT. All the DL and UP traffic are sent to the FP first, and then the FP decides to forward the packet according to port map in the forwarding rule (i.e. static filter entry). This model works like the local switching. As the local switching and NW-TT are up to implementation, the FP could be replaced by the local switching and do not restrict its deployment.
Solution #19 supports new Delay model for UE-UE communication. It defines device-device UPF residence time for UE-UE port pairs and device-network UPF residence time for UE-DN port pairs. Accordingly, the bridge delay and TSC calculation are redefined. This has conflicts with solution #10 and requires further evaluation on the benefits it brings.
Solution #20 supports CNC controlled VLAN configuration. VLAN processing takes place within the UPF for NW-TT ports and DS-TT ports. The TSN AF provides VLAN configuration to the UPF via BMIC, and the UPF sets up the VLAN processing. This has impacts on existing VLAN processing mechanism and doesn’t support for general Ethernet frames.
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Editor's note:	This clause will capture conclusions for Key Issue #2.
To enable UE-UE TSC communication, it is recommended to select solutions 2 and 3 as the basis for normative work. Solution 2 provides the description on bridge delay calculation and SMF Policy Association Modification, AF deduces all possible port pairs, and the TSC communication between DS-TT ports under the same UE. Solution #3 describes the 5G VN group based port pair determination and local switch based forwarding. Both Solution #2 and #3 describe the AF sends the request separately for talker and listener.
The following is taken as the basis for the way forward:
-	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. 
-	TSN AF or any AF sends the request separately for talker (uplink traffic) and listeners (downlink traffic) as describes in Solution #2 and #3.
-	Using local switching for UE-UE TSC communication forwarding as describes in Solution #3.
-	The AF deduces all possible port pairs based on reported DS-TT information as describes in Solution #2, optionally the SMF/AF determines UE-UE port pairs based on VN group information as describes in Solution #3.
Editor’s note:	Whether to take the new Bridge delay model in solution #19 as optional solution is FFS.
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