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Abstract of the contribution: This paper proposes conclusion for KI#4.
Discussion
It is proposed to conclude on QoS Monitoring KI based on the solution proposed in the clause 6.8, with decisions on the following open issues:
1. Using a new defined packet like echo request/response or actual service packetsas monitoring packet?

If the sampled actual service packets as the monitoring packet, it will bring less extra load to the 5G system, especially to RAN node, and it also helpful to get the precise E2E packet delay measurement result rather than using the new defined packet as monitoring packet.

Proposal #1: Using the sampled actual service packets as the monitoring packet in the QoS Monitoring solution.

2. Whether the end to end UL/DL packet delay between UE and UPF for per UE per QoS Flow could be divided to the UL/DL packet delay between UE and RAN and the UL/DL packet delay between RAN and PDU Session Anchor UPF?

It is assumed that there is no time synchronzation mechanism between the nodes of the 5G system. Furthermore, the UL and DL packet delay is asymmetric, e.g. mainly due to the different characteristics of the radio link, so it is difficult to calculate the packet delay between UE and UPF directly. 
While the time synchronization precision between the UE and RAN achieves to microsecond level, the RAN nodes and UPF(s) are assumed not to be synchronised and network latency between the RAN and UPF is regarded as symmetric. So UL/DL packet delay between UE and RAN could be measured by RAN and UE, whereas UL/DL packet delay between RAN and UPF could be calculated approximately as RTT between RAN and PSA UPF / 2..
The measurement mechanism for the UL/DL packet delay of Uu interface depends on RAN decision, while the UPF could calculate the UL/DL packet delay of N3 interface based on the time information provided by RAN via N3 interface.
RAN provides the packet delay measurement result of Uu interface to the UPF via the N3 interface, and UPF calculates the UL/DL packet delay between UE and UPF based on the packet delay measurement result of Uu interface and the packet delay of N3 interface.

Proposal #2: The UL/DL packet delay between UE and PSA UPF for per UE per QoS Flow are divided to the UL/DL packet delay between UE and RAN and the UL/DL packet delay between RAN and PSA UPF. The measurement mechanism for the UL/DL packet delay of Uu interface depends on RAN decision, and RAN provides the UL/DL packet delay result of Uu interface to the UPF via N3 interface. The PSA UPF calculates the UL/DL packet delay between UE and UPF as the sum of i) the packet delay measurement result of Uu interface and ii) the packet delay of N3 (and possibly N9) interface.

3. Whether using the PCC framework to activate or disactivate the QoS Monitoring for the QoS Flow?

AF may send request message to the PCF to trigger the 5GC to initiate QoS Monitoring for the URLLC service of the UE, and PCF could determine whether or not to activate the QoS Monitoring via PDU session modification procedure based on the UE’s subscription data. RAN node could determine to reject the QoS Monitoring request for the QoS Flow based on RAN situation. The QoS Monitoring activation or deactivation could be controlled by the 5GC via the PCC framework.

Proposal #3: The PCC framework is enhanced to activate or deactivate the QoS Monitoring for the QoS Flow.
Note that the usage of the term "UL/DL packet delay between UE and UPF" in this document means: either 1) UL packet delay between UE and UPF, or 2) DL packet delay between UE and UPF or 3) both UL and DL packet delay between UE and UPF.  For example, in some use cases where the Application Function requires only DL QoS measurement, the 5GS can activate only DL packet delay measurement between UE and UPF. 
Proposal
It is proposed to update TR 23.725 as follows:
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Editor's note:	This clause will list conclusions that have been agreed during the course of the study item activities.
8.X Conclusions for KI #4
The following principles (based on solution 8) are concluded: 
-	Using sampled actual service packets as the monitoring packet in the QoS Monitoring solution between UPF and RAN node.
-	The UL/DL packet delay between UE and UPF for per UE per QoS Flow is a combination of the UL/DL packet delay between UE and RAN node, relying on RAN support, and the UL/DL packet delay between RAN node and UPF.
-	The UPF initiates packet delay measurement for the QoS Flow when receiving the instruction from the SMF.
-	RAN node provides the UL/DL packet delay measurement result of Uu interface to the UPF via the N3 interface.
-	 The UPF calculates the UL/DL packet delay of N3 interface based on the time information provided by RAN node via N3 interface.
-	The UPF calculates the UL/DL packet delay between UE and UPF per QoS Flow based on the UL/DL packet delay result of Uu and N3 interface, and reports result to the SMF in some specific condition, e.g. when thresholds for reporting to SMF are reached.
-	The PCC framework is used to activate or deactivate the QoS Monitoring for the QoS Flow when receiving the request from AF. RAN node could reject the QoS Monitoring for the QoS Flow based on the RAN’s conditions (e.g. load situation).
NOTE 1: The a) DL packet delay between UE and UPF and b) the UL packet delay between UE and UPF are calculated independently.
NOTE 2: The QoS Monitoring requests RAN node to provide UL/DL packet delay of Uu interface between UE and RAN node. How to measure the UL/DL packet delay of Uu interface between UE and RAN node depends on RAN decision.
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