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Abstract: This contribution proposes a solution for Key Issue #2 where UPF provides the port-pairs to the SMF for UE-UE TSC communication. 
1. Introduction
IIoT applications as defined in TS 22.104 Annex A are classified into four major verticals and the Table A.2.1-1 describes the various use cases for the application areas supported by the verticals. 
The solution proposes a concept in which the UPF understands to trigger a UE-UE TSC communication based on the source and destination port numbers or MAC addresses, payload of the user plane packet forwarded from the UE1 (in the UL) to UE2 (in the DL).
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Table 6.0-1: Mapping of Solutions to Key Issues
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NEXT CHANGE (All text is new)
6.X	Solution #X: UPF triggered UE-UE TSC communication 
6.X.1	Introduction
This solution addresses Key issue #2: UE-UE TSC communication.
6.X.2	High Level Description
-	During PDU establishment, UPF assigns port number for DS-TT of UE and the corresponding NW-TT for the PDU sessions.
-	During a sequential approach, when UE1 initiates a PDU session it provides source and destination address.
Editor's note: Whether it can be assumed that a UE1 knows the destination address of other UEs (or devices attached to the UE) before-hand is FFS, especially considering that UE1 may also provide Ethernet connectivity for other devices attached to UE1.
-	If the UPF determines that the destination address happens to be a UE which it had served in the past, the UPF could inform the SMF about the port-pair optimisation without traversing N6.   
-	UPF provides the port-pair recommendation to the TSN AF via UPFSMF  PCF.
-	TSN AF calculates the Bridge delay information for the UE-UE TSC communication. 
-	Bridge delay information of UE-UE TSC communication = [UE1-DT-TT residence time + PDB of PDU session (1)] + [UE2-DS-TT residence time + PDB of PDU session (2)]
Editor's note: How 5GS calculates bridge delay between two UEs if UE1 has not provided a MAC address that it will send traffic to before-hand) is FFS. 
-	TSN AF provides the TSCAI and QoS configuration to the PCF. PCF creates updated PCC rules and sends to the SMF.
-	SMF initiates PDU Session Modification Procedure for UE1 and UE2. After PDU session modification is complete, the UPF routes the packets directly to UE2 without the involvement of the N6. 
6.X.3	Procedures
6.X.3.1	UPF triggered UE-UE TSC Communication	
The procedure in Figure 6.X.3.1-1 shows a signalling flow in which the UPF determines the eligible port-pair for UE-UE TSC communication:
                                       [image: ]
Figure 6.X.3.1-1 – Procedure for UPF determining the eligible port-pair for UE-UE TSC communication
1a.	UE1+DS-TT initiates a PDU session establishment Request to SMF. The destination address of UE2 is included in the PDU Establishment Request. In this case, the call flow continues to step 2.
1b.	UE1+DS-TT initiates a PDU session establishment Request to SMF. UE1 includes the port-pair suggestion of UE2-DS-TT in the request. In this case, the call flow continues to step 5. 
NOTE 1:	The call flow is also applicable to a UE with multiple DS-TT ports. In this case UE1 and UE2 will be same, but DS-TT ports are different.
NOTE 2:	UE1 could have knowledge of UE2-DS-TT based on previous connection or if they belong to same network. Assuming a scenario when the two UE(s) were performing a UE-UE communication and the connection was abruptly terminated at UE1 due to any abnormality or UE issue (e.g. baseband crash, power failure, etc.). In these conditions, it makes more time saving for UE1 to report the port-pair directly in PDU Session Establishment Request to SMF.
Editor's note: Definition of port-pair suggestion is FFS. How it can be determined that a previous port pair is still valid is FFS.
2.	SMF performs UPF selection and sends N4 establishment request to UPF for providing the port numbers and 5GS Bridge ID.
3.	UPF determines that the destination port number could also be served by the same 5GS Bridge and informs SMF about the port-pair details.
NOTE 3:	UPF may determine that serving the destination address could be a port pair based on various factors: VN network, historical PDU session establishment with UE2, etc., among some examples.
NOTE 4:	UPF may maintain the cache history of the MAC address until the lifetime of the PDU session or a time-limit configured by SMF in the N4 Establishment Request.
4.	UPF reports the port-pair to SMF.
5.	UE1 completes the PDU Establishment procedure as defined in TS 23.502 [3], clause 4.3.2.2.1, steps 10-14.
6.	Based on the paging, UE2+DS-TT establishes a PDU Session to SMF as defined in TS 23.502 [3], clause 4.3.2.2.1.
Editor's note: Relation to paging is FFS.
7.	After the establishment of PDU Sessions of UE1 and UE2 DS-TTs, SMF forwards the port-pair and the 5GS Bridge Information to the PCF/NEF. PCF/NEF forwards the new 5GS bridge information to the TSN AF.  
8.	AF calculates the Bridge delay information as follows:
Bridge delay information = UE1-DS-TT residence time + PDB of PDU session (1) + UE2-DS-TT residence time + PDB of PDU session (2)
9.	AF evaluates the QoS for the UL and DL links for UE-UE communication and shares to PCF along with the TSCAI. AF requests PCF to create corresponding PCC rules for SMF to use for the PDU sessions via Npcf_Policy Authorization service.
NOTE 5:  AF could request CNC of TSN to provide the QoS or could be able to provide the QoS and TSCAI based on the TSN configuration received from CNC during the establishment of the PDU sessions at step 1 and step 2.
10.	PCF creates PCC rule for Uplink transmission and updates SMF of PDU session (1) via Npcf_SMPolicyControl_UpdateNotify procedure.
11.	SMF modifies the PDU session of UE1-DS-TT with the updated QoS as defined in TS 23.502 [3], clause 4.3.3.2. 
12.	SMF modifies the PDU session of UE2-DS-TT with the updated QoS as defined in TS 23.502 [3], clause 4.3.3.2.
Based on UPF determination, UE-UE TSN communication is setup successfully.
NOTE 6: 	Alternatively, PCF could use the existing TSC Configuration provided by TSN AF during PDU Session Establishment procedure and provide the updated PCC Rules and TSCAI to the SMF (for UE-UE Communication) via Npcf_SMPolicyControl_UpdateNotify procedure.

6.X.4	Impacts on existing entities and interfaces
-	5GS Bridge information should include port-pair information.
-	UPF should report the port-pair information to the SMF.

6.X.5 	Evaluation
Editor's note:	This clause provides an evaluation of the solution.
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