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[bookmark: _Ref7619946]Introduction
The XR traffic, video transmission to and from the application server, is characterized as periodic (e.g., at 60 fps, traffic is generated every 16.67 ms).  The Rel-17 XR study concluded that UE power consumption, delay and cell capacity can be improved by optimizing CDRX/SPS/CG aligned with periodic XR traffic patterns, and RAN1 agreed to prioritize the issue relates to alignment between CDRX and XR traffic [1]. 
· High Priority Issue 1-1: Align CDRX and XR traffic to resolve the mismatch between CDRX periodicity and XR traffic periodicity in each flow.
· High Priority Issue 1-2: Enhancements to C-DRX to address jitter.
In this contribution, we discuss the CDRX issue from RAN2 perspective.
Discussion
Periodical traffic on XR
The XR service needs real-time performance and periodic traffic transmission and reception must be handled without delay and jitter. Therefore, a technique to observe traffic is necessary without storing buffers. Optimizing CDRX parameters for XR's characteristic traffic patterns enables real-time transmission and reception without delay.
· The XR traffic is periodic depending on fps. (e.g., at 60 fps, traffic is generated every 16.67 ms)
· Synchronizing the XR traffic patterns with the CDRX parameters(e.g., CDRX Cycle, ODT, IAT) will improve UE power-saving and delay time. At this time, the base station should be aware of the XR traffic patterns.
An example of changing the CDRX parameters for XR traffic that occurs every 16 ms is shown in the figure. When asynchronous to XR traffic patterns, there is a delay between the XR traffic and the reception of PDCCH, or during XR traffic not being generated UE needlessly wake up. When synchronous to XR traffic patterns, ajusting IAT and Cycle timer, since UE wake up as the XR traffic generated, delays and needlessly waking up can be reduced. Therefore, optimizing CDRX parameters is effective in improving XR performance.
Similar simulation results can be found in TR38.858 [2].
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Observation 1: XR traffic is periodic, and adjusting CDRX parameters can synchronize traffic to improve performance.
Observation 2: Base station needs to recognize its XR traffic patterns to optimize CDRX parameters.

[bookmark: Observation1]XR traffic patterns identification
In this section, the XR traffic that base station should recognize is divided to uplink and downlink.

· Downlink traffic
The base stations periodically receives XR traffic from the application server through UPF. Therefore, can collect and learn traffic patterns by counting ingress PDU user plane packets, timing and volume. The accuracy may be increased by being notified that whether the communication is for XR, fps, and other information from APP.

Proposal 1: For downlink communication, RAN2 agree that base station identifies traffic patterns from at least observing ingress PDU user plane packets, timing and volume.
Proposal 2: RAN2 discuss whether XR parameters (XR traffic relevant information) are notified to gNB from application layer via AMF or UE.
Proposal 3: If RAN2 agree that the XR information is notified to gNB via AMF, then agree to develop LS to RAN3.

· Uplink traffic
For uplink communication, there are two options: 
· Option 1: UE side observation 
In UE side, observing uplink PDU packets from application layer to PDCP entity, the UE can recognize its XR traffic patterns. After that, the UE notifies identified traffic patterns to gNB.
· Option 2: gNB side Observation
The base station can receive the BSR of the scheduling request, and can recognize the periodicity and volume in its XR traffic.  By observing the XR traffic for a certain period of time, base station can learn the XR traffic patterns.

Proposal 4: For uplink communication, RAN2 discusses which option is adopted.
· Option 1: UE side observation: UE identifies XR traffic patterns and notifies it to gNB.
· Option 2: gNB side Observation: observing the BSR and scheduling request and gNB identifies XR traffic patterns.
Conclusion
In this conclusion, we make the following observations and proposals.

Observation 1: XR traffic is periodic, and adjusting CDRX parameters can synchronize traffic to improve performance.
Observation 2: Base station needs to recognize its XR traffic patterns to optimize CDRX parameters.

Proposal 1: For downlink communication, RAN2 agree that base station identifies traffic patterns from at least observing ingress PDU user plane packets, timing and volume.
Proposal 2: RAN2 discuss whether XR parameters (XR traffic relevant information) are notified to gNB from application layer via AMF or UE.
Proposal 3: If RAN2 agree that the XR information is notified to gNB via AMF, then agree to develop LS to RAN3.
Proposal 4: For uplink communication, RAN2 discusses which option is adopted.
· Option 1: UE side observation: UE identifies XR traffic patterns and notifies it to gNB.
· [bookmark: _GoBack]Option 2: gNB side Observation: observing the BSR and scheduling request and gNB identifies XR traffic patterns.
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