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[bookmark: _Hlk108017021]Abstract of the contribution: This paper discusses how jitter measurements are taken at the UPF and reported to RAN. We propose to report the jitter per XR traffic flow and report the relative time difference (Delta) between the XR traffic flows.
1.	 Discussion
As part of Release 18, the core network may provide assistance information to the NG-RAN, to help the NG-RAN properly configure the CDRX for a UE receiving XR traffic. The assistance information includes:

· UL Periodicity: provided by the SMF to the NG RAN via TSCAI. The SMF obtains the information from the AF;
· DL Periodicity: provided by the SMF to the NG RAN via TSCAI. The SMF obtains the information from the AF, or it may ask the UPF to determine the DL periodicity and report it back to the SMF;
· N6 Jitter Information associated with the DL Periodicity: provided by the SMF to the NG RAN via TSCAI. The SMF asks the UPF to determine the jitter and reports it back to the SMF;
· Indication of End of Data Burst: is provided by the UPF to the NG-RAN over GTP-U with the last PDU of a Data burst.

For the N6 jitter information, the UPF is configured using the Session Reporting Rule, which includes the attribute:  Traffic Parameter Control Information. The attribute indicates that the UPF needs to report Traffic parameters for one QoS Flow, i.e., N6 jitter for a DL Periodicity and, conditionally, the UL/DL periodicity. The UPF sends the session report to inform the SMF of the detected events for a PDU Session that are related to a Session Reporting Rule. The session report includes the attribute Traffic Parameter Measurement Report, which indicates the Traffic Parameter measurement result for one QoS Flow, i.e., N6 jitter for a DL Periodicity and, conditionally, the UL/DL periodicity.

In our view, use cases where a UE has multiple periodic XR flows will not be uncommon, and in such cases, an NG RAN node should be able to take advantage of CDRX, if it deems it necessary and suitable. A typical example with two XR flows is shown in Figure 1.  
The figure shows that the NG RAN node may still determine an optimum CDRX configuration for this case to match the arrival pattens of the 2 periodic XR flows. However, it would need to know the periodicity of the two flows, the jitter for each of the flows, and the relative time difference between the two flows.




 Figure 1: Setting CDRX cycle at NG RAN node

Observation 1: NG RAN node can optimize the CDRX configuration for cases where a UE receives multiple periodic XR flows. In order to optimize the CDRX configuration, the NG RAN node needs to have an idea of when to expect DL traffic for these XR traffic flows. This would allow the NG RAN node to properly configure the CDRX parameters to best match the times when the DL traffic is expected.
Observation 2:  In order to optimize the CDRX configuration, the NG RAN node would require the periodicity of the flows, the jitter of each flow, and the relative time difference between each flow. 
The question that remains is which entity is best suited to provide/measure each of these parameters. In one option, the network is restricted to bind a at most one XR traffic flow to a QoS flow. As a result, a UE with multiple periodic XR flows, will have to receive each of these XR flows in a separate QoS flow. For this option, the relative time difference between XR flows may be determined by the NG RAN node. The periodicity and jitter of each XR flow may be determined by the UPF, as has already been agreed in SA2. 
In a second option, the network is allowed to multiplex multiple XR flows into a single QoS flow. As a result, a UE with multiple periodic XR flows, will receive this traffic over one QoS flow. For this option, the UPF is better suited to measure the relative time difference between XR flows, the periodicity of each XR flow, and jitter of each XR flow. However, this information has to be provided to the NG RAN node.
Observation 3: There are two options for measuring the parameters needed for CDRX 
· Option1: Single XR flow per QoS flow. In this option, the jitter and periodicity may be measured at the UPF and the relative time difference may be measured at the NG RAN node.
· Option2: Multiple XR flows per QoS flow. In this option, all parameters need to be measured at the UPF.
Our view is that Option2 is the better option. Option2 provides some flexibility to the network, as it does not restrict the network to bind each XR flow to a single QoS flow. This is in line with the QoS framework of 5G, where QoS flows are intended to carry traffic from SDFs that have similar QoS characteristics. Secondly, there is an overhead associated with each QoS flow and choosing Option1 would magnify this overhead. For example, the overhead of QoS monitoring (which is per QoS flow) at a UPF or NG RAN node. Thirdly, some actions are managed per QoS flow – for example Notification control. As a result, notification signaling may increase. Lastly, if a network has multiple QoS flows with the same QoS characteristics, this may lead to some fairness issues between these QoS flows. For example:
· during handover, an NG RAN needs to determine which QoS flows to accept or reject, 
· when there are resource limitations, the NG RAN has to determine which QoS flows to reject or pre-empt

Proposal 1: Allow multiple periodic XR flows (with similar QoS characteristics) to be bound to a single QoS flow

Proposal 2: UPF is configured to measure and report the jitter per XR traffic flow (reporting is still effectively per QoS Flow if the UPF is configured such that there is a 1-to-1 mapping between XR traffic flow and QoS Flows).

Proposal 3: UPF is configured to measure and report the relative time difference (Delta) between the XR traffic flows.


2.	 Proposal
It is proposed to move forward with the principles of proposals 1, 2, and 3 above. If this is agreeable, then an accompanying CR is provided in S2-2307379.
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