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Introduction

At the latest RAN3#106 meeting,  the issue on QoS monitoring mechanisms defined in SA2 for UL/DL packet delay was discussed[1] . From RAN point of view, There is no mechanism in RAN2/RAN3 to measure Uu delay on a per packet basis, and there is agreement that “In order to report average Uu delay, E1 and F1 may have impacts to measure F1-U delay and also to gather measurement provided from the UE[1]”.  In this contribution, We discuss on the F1-U delay measurement, and provide the corresponding CR to TS38.425 in [3].
Discussion
Per QoS Flow per UE QoS Monitoring is defined in 3GPP TS 23.501,and includes two mechanism, one mechanism is for the NG-RAN and the PSA UPF are time synchronized case, and the other is for the NG-RAN and the PSA UPF are not time synchronized case. The difference between these two approaches is well illustrated in the following figure1 included in the contribution[2]. 
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Figure1 :  UPF and NG-RAN time synchronized (left) and not synchronized (right)

Since NG-RAN calculates the one way NG-U delay based on the time it receives the downlink packet and the sending time stamp contained in the GTP-U header of the downlink packet. Similarly, in order to measure F1-U delay, the CU-UP can include UP sending time stamp of the packet in F1-U extension header, and then DU calculates the one way downlink F1-U delay based on the time it receives the downlink packet and the CU-UP sending time information of the concerned packet.
Proposal 1: In order to calculate F1-U delay, it is propose to introduce PDCP sending time stamp into DL USER DATA frame.

From the above figure1, one way uplink delay between UE and NG-RAN (Duu-ul in figure1) and one way downlink delay between UE and NG-RAN (Duu-ul in figure1) shall be measured and reported to UPF  by the NG-RAN. In order to calculate the Duu-ul, and the Duu-dl delay, the DU shall report the measured F1-U delay, the measured average one way uplink delay between UE and DU, and the  measured average one way downlink delay between UE and DU to CU, then the CU can calculate the delay between UE and NG-RAN and report such delay to UPF.
Proposal 2:  The DU shall report the measured delay to CU, e.g. F1-U delay, the one way uplink delay between UE and DU, and the one way downlink delay between UE and DU.

It is better for DU to use UP method to report measured delay value to CU. In current specification, the ASSISTANCE INFORMATION frame is already available to report the transmission quality, which is used for PDCP to select different leg to transmit packet or retransmit unsuccessfully delivered packet of other leg. We prefer to include the measured F1-U delay, the measured uplink and downlink delay between UE and DU in ASSISTANCE INFORMATION frame, and this approach has minimal impact on the specification compared with control plane method.
Proposal 3: In order to report measured delay to CU, we prefer to include the measured F1-U delay, the measured uplink and downlink delay between UE and DU in ASSISTANCE INFORMATION frame.
Proposal 4: The corresponding CR to TS38.425 is provided in [3].
 Conclusion:
Proposal 1: In order to calculate F1-U delay, it is propose to introduce PDCP sending time stamp into DL USER DATA frame.

Proposal 2:  The DU shall report the measured delay to CU, e.g. F1-U delay, the one way uplink delay between UE and DU, and the one way downlink delay between UE and DU.

Proposal 3: In order to report measured delay to CU, we prefer to include the measured F1-U delay, the measured uplink and downlink delay between UE and DU in ASSISTANCE INFORMATION frame.
Proposal 4: The corresponding CR to TS38.425 is provided in [3].
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