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[bookmark: _Ref513464071]Introduction
RAN1 received an LS from SA2, R1-2203219 (S2-2203418) [1], informing that a new key issue to study potential enhancements for power consumption considering traffic pattern of XR was agreed in SA2. The key issue is expected to address the following:
• Which information (e.g., XR/media traffic characteristics, traffic pattern and statistics), if any, is needed by the RAN from the CN and/or the UE to enhance power management (i.e., CDRX)? If needed, how such information is collected?
The LS from SA2 inquires RAN1 and RAN2 the following:
	ACTION: 	SA2 kindly asks RAN1, RAN2 to take the above information into account and clarify which type of information should be provided to the RAN for power saving enhancements for XR applications.


In this contribution, we discuss the reply to the LS from SA2, focusing on the information related to traffic handled in UL/DL that can be provided by UE to RAN. 
Draft LS reply on UE Power Savings for XR
[bookmark: _Hlk101735739]Achieving power savings in UE is important when supporting any of the XR applications (e.g. AR/VR/CG) due to limited UE battery capacity and limited opportunity for operating in low power mode given the highly demanding XR traffic characteristics (e.g. high periodicity, high payload sizes). During Rel-17 SI [2], a tradeoff relation is identified between power savings gain and capacity achievable. One approach to overcome or balance the tradeoff is for the RAN to be aware of the traffic expected to be handled in UL/DL for the UE. Based on the traffic information, certain power saving schemes (e.g. CDRX) can be configured or adapted by RAN in the UE.    
The UE can have visibility of the ongoing and expected traffic to be handled in UL/DL since in many XR applications, the UE is both the source (e.g. where input data/pose/control is generated) and destination (e.g. pre-rendered media is consumed) of the traffic. For example, the NAS layer in the UE can be configured with rules to identify the traffic information (e.g. traffic patterns based on markings in PDUs), which can then be provided to the AS layer and subsequently to RAN for supporting any power saving configurations/adaptations. Hence, we have the following proposal:
[bookmark: _Hlk101735750]Proposal 1: Traffic information of ongoing and expected traffic in UL and DL can be provided to the RAN for power saving enhancements for XR applications

[bookmark: _Hlk101735764]In the case of split rendering scenarios for VR/AR, for example, the UE can determine the traffic expected in DL (e.g. type of video frames expected, arrival time when the DL traffic is expected) based on the traffic transmitted in UL and knowledge of RTT latency. Providing the information on the expected DL traffic to RAN can be useful for the RAN to select or make adaptations to any configured power saving schemes (e.g. CDRX) that can be best aligned for maximizing power savings gain when receiving the DL traffic. 
The traffic information that can be provided to RAN for power saving enhancements can include:
· Traffic pattern information of ongoing and expected traffic including periodicity (e.g. frame rate), frame types (e.g. I-frame or P/B frame), importance/priority of frames, number of PDUs per frame/PDU set, number of flows per application, and jitter
· Timing information indicating when the PDUs may be expected in DL (e.g. start time offset), and expected on/active time duration at UE for receiving the PDUs
Proposal 2: As traffic information, the following can be provided to RAN for power saving enhancements for XR:
· Traffic pattern information of ongoing and expected traffic including periodicity (e.g. frame rate), frame types (e.g. I-frame or P/B frame), importance/priority of frames, number of PDUs per frame/PDU set, number of flows per application, and jitter
· Timing information indicating when the PDUs may be expected in DL (e.g. start time offset), and the expected on/active time duration at UE for receiving the PDUs
If configured or requested by RAN, the UE can provide the traffic information either semi-statically (e.g. as assistance information) or dynamically (e.g. when changes to traffic pattern are detected). The procedures and signaling aspects in terms of which/how the AS layer identifies the traffic information and reports to RAN are in the scope of RAN2 and needs to be further coordinated with RAN2.   
Proposal 3: Further coordination with RAN2 is needed for identifying which/how the traffic information can be provided to RAN for power saving enhancements for XR
Conclusion
[bookmark: _Hlk101735808]In this contribution, the following proposals are made related to the LS draft reply.
Proposal 1: Traffic information of ongoing and expected traffic in UL and DL can be provided to the RAN for power saving enhancements for XR applications
Proposal 2: As traffic information, the following can be provided to RAN for power saving enhancements for XR:
· Traffic pattern information of ongoing and expected traffic including periodicity (e.g. frame rate), frame types (e.g. I-frame or P/B frame), importance/priority of frames, number of PDUs per frame/PDU set, number of flows per application, and jitter
· Timing information indicating when the PDUs may be expected in DL (e.g. start time offset), and the expected on/active time duration at UE for receiving the PDUs
Proposal 3: Further coordination with RAN2 is needed for identifying which/how the traffic information can be provided to RAN for power saving enhancements for XR
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