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FIRST CHANGE
5.33.x
QoS Monitoring to Assist URLLC Service

5.33.x.1
General

In this release, the QoS Monitoring is applied for packet delay measurement. The packet delay between UE and PSA UPF is a combination of the UL/DL packet delay on Uu interface and UL/DL packet delay between NG-RAN and PSA UPF. The NG-RAN is required to provide the QoS Monitoring on UL/DL packet delay on Uu interface. The QoS Monitoring on UL/DL packet delay between NG-RAN and PSA UPF can be performed on different levels of granularities, i.e. per QoS Flow per UE level, or per GTP-U path level, subject to the operators’ configuration, and/or 3rd party application request, and/or PCF policy control for the URLLC services. 

5.33.x.2
Per QoS Flow per UE QoS Monitoring

PCF generates the authorized QoS Monioring policy for a service data flow based on the QoS Monitoring request if received from the AF. PCF includes the authorized QoS Monitoring policy in the PCC rule and provides it to the SMF.

SMF activates the end to end UL/DL packet delay measurement between UE and PSA UPF for the QoS Flow during the PDU Session Establishment or Modification procedure. 

The SMF sends a QoS Monitoring request to the RAN via N2 signalling. The QoS Monitoring request may contain monitoring parameters determined by SMF based on the authorized QoS Monitoring policy received from the PCF and local configuration.

The NG-RAN initiates the measurement of UL/DL packet dealy on Uu interface based on the QoS Monitoring request from SMF. NG-RAN reports the UL/DL packet delay result on Uu interface to the PSA UPF.
Editor’s Note:
How does NG-RAN report the UL/DL packets delay measurement report on Uu interface to 5GC will be defined by RAN WGs.
SMF sends the QoS Monitoring request to the PSA UPF and NG-RAN to request the QoS monitoring between PSA UPF and NG-RAN. The QoS Monitoring request may contain monitoring parameters determined by SMF based on the authorized QoS Monitoring policy received from the PCF and local configuration.
If the NG-RAN and UPF are time synchronised, the one way packet delay monitoring between NG-RAN and PSA UPF is supported. The time stamp in the GTP-U header is used for UL/DL packet delay measurement. PSA UPF and NG-RAN calculates the UL packet delay and DL packet delay between NG-RAN and PSA UPF respectively based on the received time stamp in GTP-U header of service packet and the local time. NG-RAN encapsulates the DL packet delay result in the GTP-U header of UL packet data sent to UPF. The NG-RAN sends a dummy UL packet immediately as the monitoring response packet to the UPF in case there is no UL service packet for UL packet delay monitoring.

If the NG-RAN and UPF are not time synchronised, it is assumed that the UL packet delay and the DL packet delay between NG-RAN and PSA UPF is the same. The PSA UPF creats and sends the monitoring packets to the RAN:

- The PSA UPF encapsulates in the GTP-U header with QFI, TEID, sequence number and QMP indicator and records the local time T1 that sent the DL monitoring packets. 
- The NG-RAN records the sequence number in the GTP-U header and the local time T2 at the reception of the DL monitoring packets. NG-RAN initiates packet delay measurement between NG-RAN and UE.

- When receiving the monitoring response packet from UE, The NG-RAN encapsulates QMP indicator in the GTP-U header of the. RAN also includes the corresponding sequence number, the one way (UL/DL) packet delay result of Uu interface, local time T2 and local time T5 the UL monitoring packets sent out in the UL monitoring packets to the PSA UPF. 
- The PSA UPF records the local time T6 when receiving the UL monitoring packets identified by the sequency number. PSA UPF calculates the round trip and UL/DL packet delay between NG-RAN and anchor PSA UPF based on the time information contained in the GTP-U header of the received UL monitoring packets.The PSA UPF calculates the UL/DL packet delay between UE and PSA UPF based on the received UL/DL packet delay results of Uu interface and UL/DL packet delay between RAN and PSA UPF. The PSA UPF reports the result to the SMF based on some specific condition, e.g. when threshold for reporting to SMF is reached.

5.33.x.3
GTP-U Path QoS Monitoring
END OF CHANGES
