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1	Introduction
In [1], we give an overview of XR power saving study that has been done in RAN1 and provide suggestions on key issues for RAN2 to focus from rapporteur point of view. In this contribution we discuss potential solutions to address those issues.
2	Discussion
2.1	DRX enhancements
Two of the main characteristics of XR traffic are the non-integer periodicity and the jitter, both of which make it challenging to meet the XR applications performance by using DRX because of the mismatch created between the alignment of the traffic and that of the DRX cycle, and the impact of jitter requires long OnDuration to meet the delay requirement. Moreover, XR applications can dynamically change parameters like frame rate and video quality according to the network and device status to reduce the end-to-end delay, minimize congestion, and reduce battery consumption, thus resulting in significative variation of the traffic arrival process. Therefore, potential DRX enhancements to tackle these issues have been identified as high priority in RAN1.
· High priority Issue 1-1: Alignment between CDRX and XR traffic for resolving the mismatch between CDRX cycle and XR traffic periodicity for each flow
· High priority Issue 1-2: C-DRX enhancements to handle jitter
With current DRX mechanism, Long and Short DRX Cycles can only be configured by RRC with common drx-OnDurationTimer and drx-InactivityTimer and Long DRX cycle being a number of Short DRX cycles. Which one to be used depends on drx-ShortCycleTimer. 
Non-integer cycle of XR traffic results in DRX cycle mismatch that will exceed the 10ms delay requirement, thus requiring a RRC reconfiguration every few cycles, which is not realistic from both overhead and latency point of view (see figure 1).
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[bookmark: _Ref108018623]Figure 1 – Example of drift evolution assuming two DRX cycles of duration equal to 16ms (DRX 1) and 17ms (DRX 2). Yellow lines represent the PDB of VR/AR applications. After 16 and 31 cycles, the accumulated gap of configurations DRX 1 and DRX 2 have exceeded the PDB of VR/AR traffic.
To address the DRX misalignment issue, several solutions are being discussed in RAN1 with the common understanding that current fixed DRX configurations with RRC might not be enough, thus certain adjustments of the configurations would be needed:
-	With L1/L2 signalling to dynamically adjust certain DRX parameters:
-	RRC configures multiple DRX configurations and uses L1/L2 signalling to indicate which one is used;
-	RRC configures multiple values for certain of the parameters (e.g., drx-StartOffset, drx-OnDurationTimer) and uses L1/L2 signalling to indicate which one is used.
-	The UE autonomously adjusts the DRX pattern according to RRC pre-configuration without L1/L2 signalling:
-	The UE autonomously adjusts the DRX cycles according to RRC pre-configures patterns for cycle alternation, e.g., pre-configured pattern of 16ms, 16ms, 17ms etc.
-	The UE autonomously applies certain shift to DRX start offset according to RRC pre-configures patterns, e.g., apply X offset every Y cycles.
To address a jitter of [-4ms, +4ms] and delay requirement of 10ms, it will require to configure shorter DRX cycle than the XR periodicity and longer OnDurationTimer which would increase UE’s power consumption, even though they would not be needed when the packets arrive on time. Thus, some dynamic adjustment could be beneficial as well for power saving to handle jitter. 
In summary, it seems to be useful to dynamically adjust certain DRX parameters to solve both issues of DRX cycle misalignment and jitter, while there are some divergences in the details, e.g., on which parameters need to be adjusted and how.
Proposal 1: Dynamic change of certain DRX parameters is one direction to solve the issues of DRX cycle misalignment and jitter.
Proposal 2: It is for further studied which parameters need to be dynamically changed, e.g. drx-StartOffset, drx-OnDurationTimer, etc.
Proposal 3: It is for further studied whether it is done with explicit L1/L2 command or with pre-configured patterns, which depends on RAN1 discussions as well.

2.2	PDCCH monitoring enhancements
Another direction to solve DRX cycle misalignment and jitter could be to configure shorter DRX cycles and allow the UE to skip some cycles when it has received the packet already, which falls more into the scope of enhancement to Rel-17 PDCCH skipping or Rel-16 DCP. Since DCP and PDCCH skipping have been mainly discussed in RAN1 in Rel-16 and Rel-17, we can leave it to RAN1 to discuss if any enhancement is seen useful and if there would be any impact to RAN2.
Proposal 4: Potential enhancement to PDCCH skipping is left to RAN1 to discuss for now.
2.3	XR-awareness for power saving
The two main characteristics of XR traffic are periodicity and jitter which that impacts the XR performance and UE power consumption. PDU set periodicity and start time of the first PDU of a PDU set would be beneficial for DRX cycle periodicity setting and dynamic adjustment. Jitter information like mean and variance as well as minimum and maximum value is necessary information for DRX or PDCCH monitoring enhancements. 
Besides, the amount of data within a PDU set and its QoS characteristics are useful for RAN to decide schedule the UEs in a fair and most power efficient way.
Proposal 5: The following information is considered as useful information for RAN for XR-awareness scheduling:
-	PDU set periodicity and start time of the first PDU of a PDU set
-	Jitter information like mean and variance as well as minimum and maximum value
-	amount of data within a PDU set
-	QoS parameters of the PDU set
3	Conclusion
Potential solutions for XR power saving are discussed in this paper with the following proposals:
Proposal 1: Dynamic change of certain DRX parameters is one direction to solve the issues of DRX cycle misalignment and jitter.
Proposal 2: It is for further studied which parameters need to be dynamically changed, e.g. drx-StartOffset, drx-OnDurationTimer, etc.
Proposal 3: It is for further studied whether it is done with explicit L1/L2 command or with pre-configured patterns, which depends on RAN1 discussions as well.
Proposal 4: Potential enhancement to PDCCH skipping is left to RAN1 to discuss for now.
Proposal 5: The following information is considered as useful information for RAN for XR-awareness scheduling:
-	PDU set periodicity and start time of the first PDU of a PDU set
-	Jitter information like mean and variance as well as minimum and maximum value
-	amount of data within a PDU set
-	QoS parameters of the PDU set
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