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Introduction
In RAN2#119 bis-e meeting, XR power saving was discussed, following are the agreements:
	· 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.




There are still some open issues for XR specific DRX enhancements, like non-integer DRX periodicity, and multiple in this contribution, we provide our view on these.
Discussion
Non-integer DRX periodicity
[bookmark: _Hlk110416859]For Current C-DRX mechanism, the periodicity is multiple of subframes, in other words, it’s multiple milliseconds, which is an integer. And UE only needs to monitor PDCCH on some specific time, periodically. Differently, for XR traffic, the average packet arrival periodicity of XR is given by the inverse of the frame rate, while the typical frame rate for XR and CG application is 60/90/120 fps, accordingly, the average packet arrival periodicity may be non-integer (16.67 / 11.11 / 8.33 ms). To solve the mismatch between C-DRX cycle and XR traffic, some companies propose to introduce non-integer DRX periodicity for XR traffic.
Assuming that non-integer DRX periodicity was introduced, enhancements to DRX periodicity parameter and DRX formula is needed.
For the former one, DRX cycle parameter enhancements, more bits should be used for the non-integer periodicity. Given that consuming extra more bits is not a big issue, since the periodicity of XR traffic is a repeating demical, the limited bits cannot interpret the real XR traffic periodicity, which means there still can be error accumulation.
Observation 1: Since only limited bits can be used for DRX periodicity, while the XR traffic cycle is a repeating demical, there can be mismatch due to the error accumulation, even non-integer DRX periodicity was introduced.
For the latter one, the enhancements for DRX formula. With non-integer DRX periodicity, the formula would be complicated. Besides, multiple issues for XR power saving may have effect on formula design, to reduce the workload, it’s better to avoid formula enhancements for the periodicity mismatch.
Observation 2: The non-integer DRX periodicity may complicate the DRX formular and introduce extra workload for specification.
Proposal 1: RAN2 is kindly asked to not introduce non-integer DRX periodicity.
Based on last meeting’s progress: “At least RRC pre-configuration and switching of configurations of DRX could be considered for enhancements of XR power saving”, we prefer to use multiple configurations to solve the periodicity mismatch issue.
Scheme#1：Multiple DRX cycles
 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
Scheme#2：Multiple DRX on staring offsets
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
Proposal 2. 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.
Necessity of Multiple DRX configurations
Based on the discussion above for non-integer DRX periodicity, we can see that the way of multiple DRX configurations, at least multiple values for a certain DRX parameter is good to solve the mismatch between C-DRX periodicity and XR traffic cycle.
Observation 3: Multiple DRX configurations or multiple values for a certain DRX parameter may help to solve the match between C-DRX periodicity and XR traffic cycle.
Besides, there can be requirements for one XR application/traffic with multiple XR traffic flows, which have different traffic periodicity. For example, in a live concert, there can be multiple flows for collection voices or videos of different musical instruments, and these flows can be with different traffic periodicity. Meanwhile, multi-view for a same show is pursued in the camera system design and media play. In this case, multiple DRX configuration is needed,too.
Observation 4：For convert or show display, multiple XR traffic flows seem useful.
Therefore, we think multiple DRX configuration is needed for XR, based on the above observations.
[bookmark: _Hlk118051012]Proposal 3: Multiple DRX configuration is needed for XR.
Configuration and switching of DRX configurations
Considering the potential signalling overhead accompanying with the introduction of multiple DRX configurations, we prefer that only one DRX configuration template is provided, with multiple values for specific parameters provided.
Proposal 4: One DRX configuration template with multiple values for specific parameters provided can be used to achieve multiple DRX configurations for XR traffic.
As to the switching of DRX configurations, we think if the appropriate values are configured to UE, UE can apply them in the proper time.
Besides, since there can be jitter for the traffic arrival, DCI based indication for the onDuration adjustment is needed in this case, and it can also be used for UE to switching the DRX configuration.
Proposal 5: UE can switch the DRX configuration autonomous with appropriate configuration provided. And DCI can also be used for onDuration adjustment and DRX configuration switching.
Conclusions
In this contribution, we analyse the open issues of XR DRX enhancements Following is our observations and proposals.
Observations:
Observation 1: Since only limited bits can be used for DRX periodicity, while the XR traffic cycle is a repeating demical, there can be mismatch due to the error accumulation, even non-integer DRX periodicity was introduced.
Observation 2: The non-integer DRX periodicity may complicate the DRX formular and introduce extra workload for specification.
Observation 3: Multiple DRX configurations or multiple values for a certain DRX parameter may help to solve the match between C-DRX periodicity and XR traffic cycle.
Observation 4：For convert or show display, multiple XR traffic flows seem useful.

Proposals:
Proposal 1: RAN2 is kindly asked to not introduce non-integer DRX periodicity.
Proposal 2. 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 3: Multiple DRX configuration is needed for XR.
Proposal 4: One DRX configuration template with multiple values for specific parameters provided can be used to achieve multiple DRX configurations for XR traffic.
Proposal 5: UE can switch the DRX configuration autonomous with appropriate configuration provided. And DCI can also be used for onDuration adjustment and DRX configuration switching.
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