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Abstract of the contribution: The paper proposes how the AF can request QoS via exposure for TSC UE-UE TSC communications.
Discussion: 
For UE-UE TSC communications, the E2E path is comprised of more than one PDU Session and hence more than one PDU Session must be configured to support the E2E QoS requirements, as illustrated in Figure 1. Two options may be considered:

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.

Observation 1: With Option B, the 5GS can apportion a UE-UE delay budget between PDU Sessions without exposing 5GS delay performance through the NEF.

The solution would extend the QoS exposure framework to allow the AF to send a single request to reserve QoS for UE-UE streams through the 5GS. The request would include the following information:
· Traffic flow description: IP or Ethernet flow descriptors including source and destination MAC/IP addresses, from which the 5GS could already determine the 5GS “ingress” and/or “egress” points (UE or UPF) of the traffic flow and the impacted PDU session(s).
· 5GS ingress and/or egress points (optionally, e.g., for cases where the traffic flow descriptor is not specific enough for 5GS to determine them otherwise). 
· Traffic characteristics and QoS requirements: e.g. burst size, periodicity and maximum delay.
· [bookmark: _Hlk40863728]Other information that currently may be exchanged using Nnef_AFsessionWithQoS service operations for individual PDU Sessions.

Traffic flow description, traffic characteristics and QoS requirements would not have to change from the current Nnef_AFsession WithQoS service and enhancements included in TR23.700-20 Solution #5: Deterministic QoS for Native 5GS, so the main change is replacing information that identifies a single PDU Session with information that identifies multiple PDU Sessions.  

Observation 2: For Option B, the current Nnef_AFsessionWithQoS service used by the AF to request UE-DN QoS  could be modified to support UE-UE QoS in a single request. 

[bookmark: _Hlk40860580]The benefit of Option B is predicated on the 5GS’s ability to determine the achievable delay budget for each PDU session in the UE-UE path and allocate the total delay requested by the AF accordingly. That may be achieved by the following: 
The PDB that determines the achievable delay for each UE-UPF path is comprised of a AN-PDB and a CN PDB. In typical TSC scenarios the achievable CN PDB may vary significantly depending on the mobility of the UE. For example, in the figure below UE1 is associated with an endpoint that has limited mobility and hence is served only by gNB-1 which has a fiber connection to UPF1. However, UE-2 is associated with an endpoint that is mobile throughout a factory and hence several N3 bridge hops may be required to connect a serving gNB to the UPF, resulting in an increased CN-PDB compared to UE-2.
Presently Mobility Restrictions (23.501, section 5.3.4.1) provides mechanisms to specify a limited area over which a UE may receive service. Furthermore, the CN PDB may be configured per (NG-RAN node, UPF) pair (see 23.501, section 5.7.3.4), or obtained from QoS Monitoring results (23.501, section 5.33.3). By correlating the UE mobility area with the CN PDBs, the 5GS can determine the achievable delay for each PDU Session serving a UE-UE path.
In the example in figure 2 below, the PDU session delay for UE-1 should reflect the N3 delay between gNB-1 and UPF1, while the PDU session delay for UE-2 should reflect the worst case N3 path (via gNB-4 and the three bridges). In the general case, the maximum transport delay over the area where the UE may receive service should be used to determine the actual delay used by the 5GS when dividing up an e2e delay budget and setting up QoS. In this example, where UE-1 has a CN-PDB = 1 msec and UE-2 has a maximum CN-PDB=4 msec (when it is served by gNB-4), the 5GS knows to allocate an additional 3 msec delay for UE-2 QoS compared to UE-1 when dividing the e2e delay request.
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Figure 2: Example CN-PDB variation for low mobility UE-1 and high mobility UE-2 


Observation 3: To support Option B, the 5GS already has mechanisms in place that can be used to determine the achievable delay for each PDU Session

The advantages of Option B are:
a) It allows the 5GS to apportion an end-to-end path delay (requested by the AF) between PDU Sessions for each UE;
b) A single service (Nnef_AFsessionWithQoS) can optimally support different connectivity scenarios within the 5GS with a single request;
c) The 5GS has the freedom to manage user plane configuration for the whole E2E path.

2. Proposals

[bookmark: _Hlk40860841]Proposal 1: Agree that Option B, where the AF sends a single QoS request for UE-UE paths should be supported by the exposure framework. 	
Proposal 2: Agree that the PCF may use Mobility Restrictions and CN-PDB information to determine the achievable delay for each UE-UPF path, and hence be able to formulate PCC Rules with appropriately proportioned packet delay budgets.
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