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[bookmark: _Hlk514274591]1		Discussion
This contribution updates Key Issue #2 solution #4 for Deterministic QoS for UE-UE TSC communication. 
Also, refer to S2-2004137 for comparison between AF requests, additional background and justification:
Option A: The AF sends separate requests for QoS that each target only one UE and one PDU Session. Each request must specify a UE<->UPF delay requirement. In this option, the AF is responsible for determining the PDU session delay requirement by splitting a UE-UE delay requirement provided for an application. The AF must perform this split without device and 5GS network information that affects the relative delay achievable by the UEs, or operators need to expose 5GS delay performance to the AF. 





Figure 1 Example of delay configuration for UE-UE TSC communications.
Option B: The AF sends a single request for the UE-UE path. In the request the AF specifies a requirement for UE-UE delay. The 5GS then determines how to optimally distribute the end-to-end delay budget between PDU sessions involved in UE-UE communications. The 5GS may use knowledge of UE mobility, CN PDBs and the RAN connectivity conditions in determining the apportionment of delay for each UE. The 5GS could even dynamically rebalance the delay budget if the situation wrt. one of the UEs changes as long as the end-to-end delay promise is kept.

Besides resolving ENs, it is proposed that an SMF could insert an intermediate UPF due to UE mobility event (e.g. due to lack of connectivity between PSA UPF and NG-RAN).

2		Proposal
The following change is proposed for TR 23.700-20.

[bookmark: _Hlk520730635]*** Start Change ***
[bookmark: _Toc30694645]6.4	Solution #4: Deterministic QoS for UE-UE TSC communication
[bookmark: _Toc30694646]6.4.1	Introduction
The solution is proposed to solve Key Issue #2: UE-UE TSC communication. In this Key Issue, more than one UE attached to the 5GS are communicating with each other without involving the DN. When the UE(s) are served by the same SMF, UE-UE TSC communication can be supported as specified in TS 23.501[X]. The solution does not rely on 5G VN, but it may co-exist with 5G VN when supported. Figure 6.4X.1-1 illustrates the target scenario a UE-UE pair that is assumed by this solution. In the figure, user plane packets sent by the source UE are delivered to the destination UE(s) through the UPF. It could be one or more SMFs controlling the UPF. In the assumed scenario, the UEs can be served by a single NG-(R)AN node or different NG-(R)AN nodes. Additionally, the serving SMFs may insert in the data path of a PDU Session an I-UPF (Intermediate UPF) between the common PSA UPF and the NG-RAN(s) to extend the service area of the common PSA UPF (e.g. due to UE mobility).  Based on TS 23.501[2], a PDU session is the association between the UE and a Data Network (DN) that provides a PDU connectivity service.
In case of 5G VN group configuration, the service requirements for 5G LAN-type service require the SMF to correlate the PDU sessions for the same DNN (same 5G VN group) to determine how to route traffic within the 5G VN group (i.e. N6-based, N19-based, and local switch) as specified in TS 23.501[2] clause 5.8.2.13.0/1/2. 
This solution should works with TSC UEs that are part of a TSN 5GS bridge integrating into a TSN network, or with a standalone 5GS with and any IP or ETH PDU Session type. 
When configuring the deterministic QoS for UE-UE TSC, the PCF and SMF need to perform session management for two associated PDU Sessions considering the information obtained from the AF (or TSN AF). The coordination of QoS parameters for UE-UE communications operates the same for IP or ETH PDU Session types. 








Figure 6.4.1-1 UE-UE TSC communication scenario before UE2 mobility event


Figure 6.4.1-2 UE-UE TSC communication scenario after UE2 mobility event


[bookmark: _Toc30694647]6.4.2	Functional Description
This solution is based on the following principles:
· The deterministic QoS requirements for the TSC communication are obtained from the network administrator or AF, incl. TSN AF. 5GS determines that the requirement is for UE – UE communication and it applies the QoS requirements for QoS Flows for the two UE(s).
Editor’s note: how and where which 3GPP entity of the 5GS determines that the QoS Flow is targeted for UE-UE TSC communication, and based on what criteria, are is FFS.
· The 5GS triggers the coordinated configuration of deterministic QoS for the UE-UE TSC communication under the same UPF based on information received from the AF or TSN AF (e.g. via 5G VN management, correlation of PDU Sessions at the SMF(s), AF influencing traffic routing API, external parameter provisioning, etc). When the 5GS obtains the QoS requirements, the 5GS determines if the requirements apply to one leg of the user plane path (e.g. UEx-UPF) or to the end-to-end path (e.g. UE1-UE2). AF influencing traffic routing API includes an indication of traffic correlation when the information included in the request is targeting a group of UE(s). Based in this indication, the targeted PDU Sessions are correlated by a common DNAI in the user plane for the traffic the AF is influencing (clause 5.6.7 TS 23.501). If this API is used not only for traffic routed via N6 and it is extended for UE-UE communications, the same indication can be used to let the PCF identify the traffic influenced is UE-UE.
· The 5GS converts end-to-end QoS requirements to UE-UPF QoS requirements when configuring the QoS Flows. In order to recognize and configure UE-UE TSC communications, two complementary sets of information should be provided by the AF or TSN AF to the network: UE-UE traffic routing information and TSC QoS requirements (this information can be obtained using Solution #5).
· 








The UE-UE communication configuration may require the AF to send several requests targeting individual UE’s PDU Sessions involved in the UE-UE TSC communication, or one request may target UEs pair and their required E2E QoS. If the AF is sending a single request targeting a pair of UE(s), then it may provide source and destination address and the AF can provide .

Editor's note: For the single request it is FFS how the AF knows that source and destination address both belong to two UEs or devices attached to UEs that are both served by the same 5GS (as opposed to devices located on N6 is FFS.
Editor’s note: It is FFS what benefit the single request for a UE brings, given that TSC communication is requested only when the application requirements can be satisfied using the PDBs originally assumed for the two PDU Sessions in the delay model which does not necessitate joint optimization. 


· [bookmark: _Hlk42533174]The two PDU Sessions are established independently for UE-UE communications. The PCF configures UE1’s policies based on the request from the AF when the PDU Session for UE1 is established. Later when the request for UE2 is received and the PDU Session is being established for UE2, UE2’s policies are determined and if needed UE1’s policies may be reconfigured. The PCF forwards the PCC rule to the SMF and the SMF applies the PCC rule for the corresponding UE’s PDU Sessions and QoS Flows.


· In TS 23.501[2] , it states that the SMF may configure the UPF(s) to apply different traffic forwarding methods to route traffic between PDU Sessions. For example, depending on the destination address, some packet flows may be forwarded locally (i.e. UE-UE via common PSA UPF without DN), while other packet flows are forwarded via N19 and other packet flows are forwarded to N6.
Editor’s note: It is FFS how different traffic forwarding methods are used when 5G VN is not used. 

· To coordinate UE-UE TSC communication configuration, Mmore than one SMF may be involved in the coordinated configuration of deterministic QoS for UE-UE TSC communication (i.e. different SMF(s) being selected for the different PDU Sessions). The PCF(s) are responsible of providing the policies to individual SMF(s). 
· SMF and PCF functionalities enhancements: coordinate the configuration of the QoS parameters for the UE(s) considering UE-UE TSC communication based on QoS requirements and traffic routing information provided by the AF (or TSN AF) and/or dynamic policies. 
· Editor’s note: It is FFS how this coordination works in detail.

· The PCF transforms the AF (or TSN AF) request(s) into policies that apply to PDU Sessions and updates the SMF with the corresponding new PCC rule(s). Additionally, the SMF may recognize UE-UE TSC communications based on the PCC rule(s) received from the PCF and PDU Session correlation indication, if this is needed (if not explicitly indicated by the PCF).
· Editor’s note: It is FFS based on what criteria SMF or PCF recognizes UE to UE TSC communications.

· Both NFs may use the Npcf_SMPolicyControl service to include an optional input to indicate the exchanged policy information applies to a UE-UE TSC case or rely on implicit derivation from the PCC rule(s) configuration.
· The SMF may insert an I-UPF on one leg of the UE-UE data path to extend the service area of the common PSA UPF if UEs mobility triggers the change to a NG-(R)AN node without connectivity to the common PSA UPF.  
NOTE: The proposal of insertion of an I-UPF is not specific to UE to UE communication.

· The solution proposes that the SMF also indicates to the PCF that the QoS flows areis targeted for local switch forwarding (i.e. where traffic is locally forwarded by a single UPF). Based on this, PCF gets the information that the QoS Flows are targeted for UE-UE TSC communication (if not known already). Then, the PCF determines the QoS requirements for UE-UE TSC communication path for the PDU Sessions/QoS Flows (that belongs to the two different UE(s)) based on the requirements obtained from the AF).
Editor’s note: It is FFS based on what information the SMF knows which QoS flow is targeted for local switch forwarding.

Editor’s note: The information sent to PCF regarding QoS flows from SMF is FFS
· When the PCF derives the PCC rules, and when the SMF(s) performs the mapping from the authorized QoS parameters within the PCC to the access specific QoS parameters, the UE(s) connectivity conditions are considered (e.g. achievable PDB). This allows an asymmetric configuration of the QoS Flow level parameters per UE. 



· SMF reconfigures the QoS requirements for the user plane (e.g. N4 session), the requested PDU Sessions and/or QoS Flows belonging to the UE-UE TSC communication based on the UEs policies.
· SMF can compute the 5GS Bridge delay for UE-UE TSC communication with the UE-DS-TT residence time value(s), PDB for the two QoS Flow(s). The 5GS Bridge Delay should be set as sum of UE-DS-TT-‑11 residence time, PDB of QoS Flow-1, PDB of QoS Flow-2, and UE-DS-TT-2 residence time.
· 

Editor’s note: determination of port pairs of two DS-TT and calculating 5GS bridge delay is FFS (in case of IEEE TSN, reporting 5GS bridge delay before TSN AF reports it to CNC and CNC configures the UE-UE TSC QoS flow should be addressed).


[bookmark: _Toc30694648]6.4.3	Procedures
The procedure for coordinating the configuration of deterministic QoS for UE-UE TSC communication is described in Figure 6.4.3-1 when two UEs are assumed.


Figure 6.4.3-1 Procedure for deterministic QoS coordination for UE-UE TSC communication
Step 0: the PDU Sessions for UE1 and UE2 are established (independently).
Step 1. The AF sends its request to the PCF (if untrusted to the PCF via NEF). The payload of the request includes one or more of the following parameters: Expected UEs behavior parameters, QoS requirements for the TSC communication.  
Editor’s note: It is FFS what Expected UEs behavior parameters are used.  

Step 2. The PCF can derive QoS policies considering UE – UE TSC communication once the 5GS determines that the QoS Flow is targeted for UE-UE TSC communication. 
NOTE: 	If multiple PCFs are applicable for the two UE(s), as described in 23.501 clause 6.3.7.2, the PCFs can subscribe to receive the requests (via UDR).
Editor’s note: It is FFS how to work in case of multiple PCFs.

Step 3. The PCF derives the 5GS QoS parameters for the UE-UE TSC communication. The PCF provides the updated PCC rules to the SMF(s).
Step 4: SMF reconfigures the QoS requirements for the user plane (e.g. N4 session) considering the UEs policies and the requested PDU Sessions and/or QoS Flows belonging to the UE-UE TSC communication.
[bookmark: _Toc30694649]6.4.4	Impacts on existing entities and interfaces
PCF
-	Recognition of UE-UE TSC communication based on the information received from AF request(s).
-	Conversion of the received TSC QoS requirements (end-to-end requirements) to 5GS QoS parameters and applying it also in case of UE-UE TSC communication.
-	Consideration of the policies of more than UE when deriving the PCC rules per UE.
SMF
-	Recognition of UE-UE TSC QoS need based on the information received from the PCF and UEs requests.
-	Reconfiguration of the user plane (e.g. N4 session) from more than one UE considering the UEs policies and the requested PDU Sessions and/or QoS Flows belonging to the UE-UE TSC communication.


*** End Change ***
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