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1   Introduction
SA2 sent an LS [1] in which they asked RAN3 to feedback the progress on following key issues.
1. For Key Issue #4, SA2 is studying mechanisms to measure packet delay between UE and UPF per UE per QoS Flow. The discussed solutions rely on RAN to provide the measured delay between UE and RAN for user plane packet.

RAN2 and RAN3 are kindly requested to clarify whether RAN Rel-16 WI/SI “RAN-centric Data Collection and Utilization for LTE and NR” will study the delay measurement mechanisms over air interface for UL/DL user plane packet.
In the last meeting, RAN3 agreed to work on RAN3 impacts on the SA2 QoS monitoring solutions.
RAN3 to work on RAN3 impacts related to the SA2 QoS monitoring solution in order to provide a reply to SA2 LS (R3-190030). RAN3 will take into consideration the related RAN2 work on L2 measurements of the RAN Centric DCU SI.  
In this contribution, we will analyse the impact on RAN3 of key issue #4.  

2   Discussion
As per section 6.8 in TR 23.725, the intention of key issue #4 is to measure the RTT and/or one way delay between UE and UPF based on Qos monitoring policy at per UE per Qos flow level for URLLC service. 
In general, the DL/UL one way delay comprises two parts, the NG-U delay and the Uu interface delay. The Uu interface delay are discussing in RAN2. And RAN3 may focus on the NG-U delay part.
There are four options for E2E latency measurement captured in section 6.8.1.2 in TS 23.725. 
· Option 1: Using newly defined packets as monitoring packets.

· Option 2: Using actual service packets as monitoring packets.
· Option 3: Using newly defined packets based on time synchronization.

· Option 4: Using actual service packets based on time synchronization.
· 
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Figure 1: Packet delay measurement

Figure 1 shows a brief illustration about the E2E latency. 

· T1 is the local time of UPF when the monitoring packet or sample service packet is sent to RAN.

· T2 is the local time of RAN when the monitoring packet or sample service packet is received at RAN.

· T5 is the local time of RAN when the response packet of the monitoring packet or sample service packet is sent out.

· T6 is the local time of UPF when the response packet is received.

In option 1 and 2, the round trip delay between RAN and UPF equals to (T6-T1) - (T5-T2). And the DL/UL one way delay between RAN and UPF is [(T6-T1) - (T5-T2)]/2 assuming the DL and UL delay is symmetric.
In option 3, and 4, the one way DL delay equals to T2-T1. And the one way UL delay equals to T6-T5.

As per TS 23.725, The RAN3 impacts for each option are summarized below.

For option 1, RAN should:

· Record the sequence number and the local time T2 when receiving the monitoring request packets from UPF.

· Get the Uu delay measurement. (RAN2 scope)
· Send the measurement response packet, the corresponding sequence number, UL and DL packet delay of Uu, local time T5, T2 to UPF.
For option 2, RAN should:

· Record the sequence number and the local time T2 when receiving the monitoring packets from UPF.

· Get the DL Uu delay. (RAN2 scope)
· For DL delay, send the corresponding sequence number, DL packet delay of Uu, local time T5, T2 to UPF.
· For UL delay, calculate the UL latency of Uu, and send the UL latency of Uu to UPF. 
For option 3, RAN should:

· Calculate the NG DL delay by T2- T1.

· Get the Uu delay measurement. (RAN2 scope)

· Send the response packet with the UL/DL delay of Uu, NG DL delay and local time T5.

For option 4, RAN should:

· Calculate the NG DL delay by T2 - T1.
· Get the Uu DL delay. (RAN2 scope)
· Respond UPF with the NG DL delay and Uu DL delay.

· For one way UL delay, respond UPF with the UL Uu delay and the local time T5.

From RAN3 point of view, we can observe that in control plane, new NGAP function is needed for receiving QoS monitoring command from AMF. 
In user plane, RAN3 needs to design the GTP-U extend header to encapsulate the measured delay informations which may include:

· Sequence number of the monitoring packet, UL and DL packet delay of Uu, local time T5 and T2 for option 1.
· Sequence number of the monitoring packet, UL and DL packet delay of Uu, local time T5 and T2 for option 2.  Note that the UL Uu delay and DL Uu delay may be reported to UPF in separate GTP-U packets.

· UL/DL delay of Uu , calculated NG DL delay and local time T5 for option 3.

· UL and DL delay of Uu, NG DL delay, local time T5 for option 4. Note that the UL Uu delay and DL Uu delay may be reported to UPF in separate GTP-U packets.
To conclude, these options are technically feasible from RAN3 perspective.
Proposal: Reply to SA2 that all the solutions captured in TR 23.725 for URLLC Qos monitoring are technically feasible.
3   Conclusion
In this contribution, we discussed the QoS monitoring requirement and analyse the feasibility of the solutions from SA2. We has the following proposal:
Proposal: Reply to SA2 that all the solutions captured in TR 23.725 for URLLC Qos monitoring are technically feasible.
The draft reply LS is provided in [4].
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