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Abstract of the contribution: Discusses and evaluates the solutions addressing the QoS Monitoring issue, especially the relevant solutions studied in 5GLAN/TSN and eV2XARC.

1. Discussion

Based on the discussion in the SA2#129bis meeting, some other solutions may be applicable to address the QoS Monitoring issue, especially the relevant solutions studied in 5G LAN/TSN and eV2XARC. 

5G LAN/TSN based sloution: 
Based on the latest TR 23.734, there is no key issue or solution to address the QoS Monitoring issue directly, while the time synchronization aspect key issue and solutions would bring some impact to the QoS Monitoring solution.
As described in the subclause 5.3.2 of TR 23.734, the 5G system should achieve time synchronization between the devices connected to the 3GPP network and external time-sensitive network. There are several solutions addressing this key issue, and these solutions could be divided into two kinds of options depending on whether all user palne nodes (i.e. UE, RAN and UPF) of the 5G system need to be time synchronized or not. Except solution #17, solutions #11, #19, #28 defined in TR 23.734 rely on all user plane nodes of the 5G system are time synchronized. 

Based on the QoS Monitoring solution in the TR 23.725, the one way end to end packet delay is divided into packet delay of Uu interface and the N3 interface. The packet delay of Uu interface could be measured directly by UE and RAN as time synchronization mechanism between UE and RAN is the assumation. So only the pcket delay of N3 interface measurement is impacted by the TSN time synchronization solution which depends on whether the UPF is time synchronized with RAN and UE or not. If UPF is time synchronized with RAN and UE, the one way packet delay of N3 interface could be measured by RAN and UPF accoding to the time stamp information carried in the measurement packet. While if UPF is not time synchronized with RAN and UE, the solution defined in the subclause 6.8 of TR 23.725 for the measurement of the packet delay of N3 interface is still needed.

The one way end to end packet delay measurement between the UE and UPF could be measured directly when the UE, RAN and UPF are time synchronized, i.e., the UE encapsulates the time stamp into the pakcte delay measurement packets, and RAN forwards the time stamp to the UPF, the UPF could calculate the UL packet delay directly based on the received time stamp and the local time. The DL end to end packet delay could be measured using the similar mechanism. While the solution depends on the PDCP/SDAP protocol which needs to be extended to carry the absolute time stamp element. Besides, based on the requirements described in the clause 6.23 of TS 22.261 for QoS Monitoring, the 5G system shall be able to provide information that identifies the type and the location of a communication error (e.g. cell id), which means measurement of the end to end packet delay is not enough, and the packet delays of Uu interface and N3 interface need to be measured respectively. 

Observation 1: In case UPF is time synchronized with RAN and UE, the one way packet delay of N3 interface could be measured by RAN and UPF accoding to the time stamp information carried in the measurement packet. Otherwise, the solution defined in the subclause 6.8 of TR 23.725 for the measurement of the packet delay of N3 interface is still needed.

Proposal 1: The one way packet delay measurement solution based on the TSN time synchronization assumation should be introduced to the TR 23.725.

eV2XARC based sloution:

In TR 23.786, there is key issue#3 to discuss QoS Support for eV2X over Uu interface, and one of the objective is investigating possible enhancements of the 5GS QoS framework to support improved RAN QoS monitoring and control. The solution #16 and #17 are addressing this issue, and in both solutions, the RAN should support the notification of the QoS target fulfilment/unfulfillment change towards 5GC and/or the UE. 

The common part with URLLC QoS Monitoring solution is that RAN should support the packet delay measurement for the QoS Flow. The first different part is that the RAN only measures the packet delay of Uu interface in the eV2XARC solution, while E2E packet delay is measured in the URLLC QoS Monitoring solution. The second different part is that the RAN only notifies QoS target fulfilment/unfulfillment changing, while the E2E packet delay may be reported periodically in URLLC QoS Monitoring solution, e.g., the 3rd part request the 5G system to provide continuously sufficient parameters which characterize the quality of the overall 5G link for identifying weak connections in order to ensuring a quick reaction in application layer.

Observation 2: If the eV2XARC solution is enhanced to support URLLC QoS Monitoring requirenments, the possible solution is that the RAN has to be enhanced to calculate the E2E packet delay based on the segment packet delay (i.e., Uu and N3 interface packet delay), and notify the E2E packet delay for certain QoS Flow based on the requested manner from the 3rd party, e.g. periodically notification. Such modification brings large impact to the RAN load than other URLLC QoS Monitoring solutions.
Proposal 2: In order to reduce the impact and the load brought to the RAN, the UPF supports E2E packet delay calculation and notification based on the requested manner from 3rd party is preferred. 
2. Conclusion

1) It is proposed to introduce the new QoS Monitoring solution based on TSN time synchronization to the TR 23.725.

2) Current eV2XARC solution can’t support the URLLC QoS Monitoring requirements, and the psoobile enhancement eV2XARC solution would bring large impact and load to the RAN, which is not preferred.
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