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1	Introduction
In the previous RAN2 meeting, the following agreements have been made on DRX enhancement for XR:
	1: At least RRC pre-configuration and switching of configurations of DRX could be considered for enhancements of XR power saving. Other solutions are not precluded and can be further discussed.


Besides, the following have been agreed in RAN1 #110bis meeting which would have impact to RAN2:
	Agreement
For enhancement of CDRX to align with XR traffic periodicity (i.e., Issue 1-1)
· Prioritize semi-static solutions
· FFS: Whether dynamic solutions will be also needed
Conclusion
“Retransmission-less CG for UL pose transmission (Item 3.3-5)” is a RAN2 issue, leave the discussion to RAN2, RAN1 does not further investigate the issue.
· Note: how to capture evaluation results and findings will be separately discussed



In this contribution, we further discuss the listed left issues on DRX enhancements.
2	Discussion
2.1	RRC pre-configurations 
There are different options for RRC pre-configuration to align the DRX cycle with non-integer traffic patterns, e.g.
-	The UE autonomously adjusts the DRX cycles according to RRC pre-configures patterns for cycle alternation, e.g., pre-configured pattern of 16ms, 17ms, 17ms etc 
-	The UE autonomously applies certain shift to DRX start offset every N cycles according to RRC pre-configures patterns, e.g., apply traffic_time_offset offset every drx_offset cycles
-	with non-integer rational numbers in short/long DRX cycles and add floor operations in DRX formulas for CDRX enhancement in Rel.18.
Discussed solutions assumed different parameters to be configured which in the end lead to the same result that the UE automatically adjust the drift (i.e., the accumulated gap due to the misalignment of XR and DRX periodicities) every few cycles without further explicit signalling. Even for the option of introducing non-integer cycles, with the floor operation in the formula, each cycle is still an integer if we understood correctly. It could be enough to agree such principle in the study item phase and leave the details of the modelling and signalling to work item phase.
Proposal 1: RRC configuration is used for the UE to automatically adjust the drift every few cycles to compensate the accumulated gap due to the misalignment of XR and DRX periodicities. Details can be left to WI phase.
2.2	Switching of configurations
Switching of configurations was also agreed in the previous meeting. Next question would be which parameters need to be adjusted and whether they are adjusted as combination of DRX configurations or they can be separately adjusted for different purpose without listing all the combinations as DRX configurations.
To handle multi-flows as well as frame rate change for a single flow, switching of DRX cycle length seems to be useful without RRC reconfiguration. Besides, to address SFN wrap around issue which leads to a misaligned DRX cycle at SFN boundary, adjustment of DRX start offset could be simpler than introducing hyper SFN.
Proposal 2: adjusting of DRX cycle is beneficial to handle multi-flows as well as frame rate change for single flow without RRC reconfiguration.
Proposal 3: adjusting of DRX start offset could be considered as a solution to address SFN wrap around issue.
2.3	Simultaneous multiple active DRX configurations
It has been proposed to allow multiple active DRX configurations simultaneously for different flows with different traffic characteristics. Simultaneous services with different QoS have been supported since LTE Rel-8. The assumption has been that the NW can configure the DRX configurations based on tightest requirement, thus only one active DRX configuration at a time is enough. Having multiple active configurations would lead to separate active time which is less efficient than scheduling bundled data. Besides, multiple active configurations makes DRX operations more complex and may result in higher configuration complexity to operate it. Additionally, as RAN1 SI on XR enhancements showed, PDCCH monitoring adaptation schemes like SSSGs switching or PDCCH skipping can be used to improve power saving in the presence of multiple flows with different periodicities. Thus, any solution with multiple active DRX configurations is not a preferred direction for DRX enhancements.
Proposal 4: simultaneous multiple active DRX configurations is not supported. 
2.4	Retransmission handling
There have been some proposals to disable retransmission for CG e.g. when it is used for pose which was discussed briefly in RAN1 and decided to be left to RAN2, or to have different values for retransmission timer when the UL grant is used for different grants/LCHs.
It is noted that different HARQ mode has been introduced already for Rel-17 NTN. HARQ RTT timer and retransmission timer is only started for mode A but not for mode B. The NW can configure for each LCH whether it applies mode A or mode B and configure which HARQ processes applies mode A or mode B. The same mechanism can be reused for XR as well so that the HARQ processes configured for a CG is with mode B, then HARQ RTT timer and retransmission time are not started.
Proposal 5: the mechanism from NTN for HARQ less operation can be reused for XR to allow not starting HARQ RTT timer and retransmission timer for certain HARQ processes.
Wrt. the solution of different retransmission timers for different grants/LCHs, we do not think it would bring much gain since the UE will stop the retransmission timer when the process is scheduled, thus the length of the timer mainly allows enough scheduling opportunity without increasing UE power consumption if it can be scheduled earlier.
Proposal 6: different retransmission timer values for different UL grants or LCHs is not pursued.
2.5	Extension of Active time
Extension of active time when there is no scheduling received within a DRX cycle was briefly discussed in the previous RAN1/RAN2 meeting without conclusion. For predictable traffic with limited jitter, we think it is beneficial to enable UE extension of active time when no data is scheduled within the cycle, to allow configuration of shorter onDuration values. 
Proposal 7: Automatic extension of active time when there is no data scheduled during the OnDuration of the DRX cycle is considered as a potential solution to address the jitter issue to allow configuration of shorter onDuration than the full jitter range.
3	Conclusion
Left issues on DRX enhancements for XR are discussed in this contribution with the following proposals proposed:
Proposal 1: RRC configuration is used for the UE to automatically adjust the drift every few cycles to compensate the accumulated gap due to the misalignment of XR and DRX periodicities. Details can be left to WI phase.
Proposal 2: adjusting of DRX cycle is beneficial to handle multi-flows as well as frame rate change for single flow without RRC reconfiguration.
Proposal 3: adjusting of DRX start offset could be considered as a solution to address SFN wrap around issue.
Proposal 4: simultaneous multiple active DRX configurations is not supported. 
Proposal 5: the mechanism from NTN for HARQ less operation can be reused for XR to allow not starting HARQ RTT timer and retransmission timer for certain HARQ processes.
Proposal 6: different retransmission timer values for different UL grants or LCHs is not pursued.
Proposal 7: Automatic extension of active time when there is no data scheduled during the OnDuration of the DRX cycle is considered as a potential solution to address the jitter issue to allow configuration of shorter onDuration than the full jitter range.
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[bookmark: _Toc117275310]5.2.2	Layer 2 Enhancements
Some XR frame rates (30fps, 60fps, 90fps, 120fps) corresponds to periodicity which is not an integer (33.33ms, 16.66ms, 11.11ms and 8.33ms). Since non-integer DRX cycles are not supported, the XR traffic periodicity and DRX periodicity cannot be aligned. This requires periodic adjustment of the DRX timing to compensate for the accumulated gap between the XR traffic period and the DRX cycle. The periodic adjustment can be controlled by RRC. 
Besides, dynamic adjustment of DRX cycle could be considered to handle multi-flows as well as frame rate change for single flow without RRC reconfiguration and adjustment of DRX start offset could be considered as a solution to address SFN wrap around issue.
In order to avoid configuring a DRX cycle to cope with the worst possible jitter, automatic extension of the active time when there is no data scheduled during the OnDuration can take place.
Furthermore, it is considered beneficial to disable HARQ retransmissions for certain traffic to minimize UE power consumption. The mechanism defined in Rel-17 NTN can be reused for XR to allow not starting HARQ RTT timer and retransmission timer for certain HARQ processes.



