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1   Introduction
Solutions for QoS Monitoring are concluded in SA2 to support two methods, as described in the CR S2-1908357 and S2-1908295, to perform QoS Monitoring on different levels of granularities, i.e. per QoS Flow per UE level, or per node level. Selection between these two methods is subject to the operators’ configuration, 3rd party application request, and/or PCF policy control for the URLLC services.
In this contribution, we will analyse the impacts on RAN to support per QoS Flow per UE level NG-U delay measurement.  
2   Discussion

As described in S2-1908357, when the QoS Monitoring is enabled for one QoS Flow of the UE by the 5G control plane, RAN should:
- receives the QoS Monitoring request from the AMF via the PDU session establishment or modification procedure, and the QoS Monitoring parameters may contained in the QoS Monitoring request IE.
- when receiving the QoS Monitoring request, RAN initiates the measurement of UL/DL packet delay on Uu interface, and RAN sends the UL/DL packet delay results of Uu interface to the UPF via the N3 interface.
- if all user plane nodes of 5G system are time synchronized, RAN receives the time stamp of UPF when sending the DL monitoring request packets included in GTP-U header of the DL monitoring request packets and calculates the DL delay of NG-U according to the local time when receiving the DL monitoring request packets. When RAN sends the UL monitoring request packets to the UPF, the time stamp of RAN when sending the UL monitoring request packets should encapsulated in the GTP-U header of the UL monitoring request packets, so that UPF can calculate the UL delay of NG-U.

- if the time synchronized is not supported, RAN records the sequence number and the local time when receiving the monitoring request packets and then sends the monitoring response packet, the sequence number, local time when sending the monitoring response packets, and local time when receiving the monitoring request packets to UPF. 
To support above, the monitoring request packets are generated based on the actual service packets, and the sequence number (when the time synchronized is not supported) and time stamps are added in the GTP-U extension header.
The UL monitoring request packets and the monitoring response packets are generated by RAN based on the actual UL service packets or the dummy UL packet in case there is no UL service packet for packet delay monitoring.
In summary, a new QoS Monitoring Request IE should be defined in TS 38.413, and sent by the AMF to RAN within the QoS Flow Setup Request Item IE in the PDU Session Resource Setup Request Transfer IE of the PDU SESSION RESOURCE SETUP REQUEST message, or in the QoS Flow Add or Modify Request Item IE in the PDU Session Resource Modify Request Transfer IE of the PDU SESSION RESOURCE MODIFY REQUEST message.

The QoS Monitoring Request IE represents whether UL, DL or Both UL and DL packet delay of Uu interface should be measured by RAN, which could be defined as following:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	QoS Monitoring Request
	O
	
	ENUMERATED (UL, DL, Both)
	Indicates RAN should initiates UL, DL or Both packet delay measurement on Uu interface.


Proposal: Introduce a new IE named QoS Monitoring request over NG interface to support per QoS Flow per UE level QoS Monitoring.
3   Conclusion
In this contribution, we discussed the enhancements to RAN to support per UE per QoS Flow level QoS Monitoring. We has the following proposal:

Proposal: Introduce a new IE named QoS Monitoring request over NG interface to support per QoS Flow per UE level QoS Monitoring.

The corresponding CR is in [2].
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