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Introduction
In RAN2#119-e meeting, XR power saving was discussed, following are the agreements [1]:
	1: RAN2 to focus on the following issues for power saving, as well necessary parameters XR-awareness to support such enhancements, i.e.: 
-	DRX enhancements to address the issues of DRX cycle mismatch and jitter
-	Identify necessary parameters from CN for XR-awareness for power saving 
Enhancements to Rel-17 PDCCH adaptation can be discussed based on RAN1 feedback, if they have any RAN2 impact
RAN2-specific aspects can be studied based on contributions (e.g. multiple XR traffic flows with different periodicities, SFN wrap-around, RAN2-specific CDRX aspects, …).



In this contribution, we mainly focus on the DRX related enhancements for XR power saving.
Discussion
[bookmark: _Hlk110416859]With C-DRX mechanism, UE only needs to monitor PDCCH on some specific time, periodically. It is realized by configure a single set of parameters, including the DRX cycle, on duration timer and so on which all are configured with the granularity of millisecond. In current NR design, one UE can only be configured with one or two unicast DRX configurations.
When it comes to XR, as mentioned above, the C-DRX cycle and XR traffic periodicity may be mismatched, which causes unnecessary PDCCH monitoring if the DL traffic arrives after the DRX ON or service delay if the DL traffic arrives before the DRX ON.
Some enhanced DRX methods can be used for XR service to solve this problem. The first scheme is to configure multiple DRX cycles which to be used in a round, e.g., three DRX cycles including 16ms, 17ms, 17ms to be used in a round which can align with 60fps XR traffic.


Figure 1. Multiple DRX cycles which used in a round
Another scheme is to configure multiple DRX ON starting offsets, e.g., drx-SlotOffset in a DRX cycle and UE needs to start drx-onDurationTimer more than once in one DRX cycle to align with XR traffic. Figure 2 is an illustraction which the DRX cycle is 50ms and three drx-SlotOffset values are cofnigred including 0ms, 16ms and 33ms which can achieve the same PDCCH minotiring oaccasion pattern as Figure 1.


Figure 2. Multiple drx-StartOffset values in one DRX cycle
Besides, for the multiple XR data flow case, multiple C-DRX configuration could be taken into consideration, and the two schemes proposed above could be start point, too.
Proposal 1. The following enhanced DRX schemes can be considered for alignment between CDRX and XR traffic and multiple XR data flow:
· [bookmark: _Hlk109808399]Scheme #1: Configure multiple DRX cycles which used in a round;
· Scheme #2：Configure multiple drx-StartOffset values in one DRX cycle.
As discussed above, XR traffic arrival at gNB may have unpredictable jitter due to variable video encoding time, network transfer time, etc., it results in that XR data would arrive DRX non-active time, maybe early or late than the expective time and UE wait for the packet transmission until “on Duration” of the next DRX cycle (i.e., until drx-onDurationTimer is started), which increases the latency for the packet transmission.
[bookmark: _Hlk110503420]From RAN2 perspective, one implementation method to solve jitter is configuring a larger drx-onDurationTimer to cover the time distribution of jitter, but larger timer may cause more power consumption for PDCCH monitoring. 


Figure 3. Illustration of jitter and implementation method to configure larger drx-onDurationTimer

[bookmark: _Hlk115270877]Furthermore, a general or fixed drx-onDurationTimer could be configured as baseline, and network could active a larger drx-onDurationTimer cover most jitter distribution, when necessary, as shown in Figure 4. For this method, right prediction/awareness of the traffic jitter is needed. And to active the larger drx-onDurationTimer, L1/L2 signalling can be used as the indication, for example, DCI is used to indicate a new extended drx-onDurationTimer value or indicate UE to restart drx-onDurationTimer.


Figure 4. gNB indicate the DRX ON
Besides, considering that in current DRX mechanism, the active time of a DRX cycle counts from when drx-onDurationTimer is started, it means if the XR data arrives before the drx-onDurationTimer, the data packet will not be transmitted until the on duration timer starts. Therefore, the traffic delay will be increased, and it may cause extra UE power consumption for PDCCH monitoring. To solve this problem, WUS like solution to active the drx-onDurationTimer can be considered.
Proposal 2: For jitter handling, the following three schemes can be taken into consideration:
· Scheme#1: Configure larger drx-onDurationTimer to cover the time distribution of jitter
· Scheme#2: Configuring a fixed drx-onDurationTimer as baseline, and network can activate a larger drx-onDurationTimer with L1/L2 signalling, like DCI, when necessary.
· Scheme#3: WUS like solution to indicate UE whether to wake up early from DRX ON to handle XR jitter.
Based on the analysis above, it can be seen XR traffic pattern like periodicity, start time and jitter information like range and jitter accumulation affects are helpful to DRX configuration for UE power saving, and should be informed to gNB.
Proposal 3：XR traffic pattern like periodicity, start time and jitter information like range and jitter accumulation affects are helpful to DRX configuration for UE power saving, and should be informed to gNB.
Conclusions
In this contribution, we analyse the potential DRX enhancements for XR-specific power saving. Following is our proposals.
Proposal 1. The following enhanced DRX schemes can be considered for alignment between CDRX and XR traffic and multiple XR data flow:
· Scheme #1: Configure multiple DRX cycles which used in a round;
· Scheme #2：Configure multiple drx-StartOffset values in one DRX cycle.
Proposal 2: For jitter handling, the following three schemes can be taken into consideration:
· Scheme#1: Configure larger drx-onDurationTimer to cover the time distribution of jitter
· Scheme#2: Configuring a fixed drx-onDurationTimer as baseline, and network can activate a larger drx-onDurationTimer with L1/L2 signalling, like DCI, when necessary.
· Scheme#3: WUS like solution to indicate UE whether to wake up early from DRX ON to handle XR jitter.
Proposal 3：XR traffic pattern like periodicity, start time and jitter information like range and jitter accumulation affects are helpful to DRX configuration for UE power saving, and should be informed to gNB.
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