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[bookmark: Proposal_Pattern_Length]Introduction
According to the WID of XR enhancement for NR [1], RAN2 will work on DRX support of non-integer periodicities XR traffics:
	Specify the enhancements related to power saving:
-	DRX support of XR frame rates corresponding to non-integer periodicities (through at least semi-static mechanisms e.g. RRC signalling) (RAN2).


XR devices are expected to be mobile and small-scale with limited battery power resources. Thus, power saving enhancement for XR is one of important key to maintain user experience. C-DRX is used for XR device to save power resource when the device is working. However, C-DRX potentially increases data delay and jitter when the device’s PDCCH monitoring occasion is not aligned with data arrival time. This contribution focuses on the C-DRX cycle length suitable for XR applications.
Discussion
[bookmark: OLE_LINK342][bookmark: OLE_LINK343]Mismatch of periodicity between XR Traffic and DRX Cycle
[bookmark: OLE_LINK71][bookmark: OLE_LINK72][bookmark: OLE_LINK73][bookmark: OLE_LINK74][bookmark: OLE_LINK37][bookmark: OLE_LINK38]In C-DRX mechanism, the DRX cycle specifies the periodic repetition of the DRX on-duration time followed by a possible inactivity time. There are two different types of DRX cycles: long DRX cycle (configured by drx-LongCycleStartOffset) and short DRX cycle (configured by drx-ShortCycle). Currently, only a series of integer values in unit of milliseconds are used in both long and short DRX cycle. Long DRX cycle can be configured in {10, 20, 32, 40, 64, 70, 80, 128, 160, 256, 320, 512, 640, 1024, 1280, 2048, 2560, 5120, or 10240} ms, and short DRX cycle can be configured in {2, 3, 4, 5, 6, 7, 8, 10, 14, 16, 20, 30, 32, 35, 40, 64, 80, 128, 160, 256, 320, 512, or 640} ms. However, for some widely used XR traffic rates such as 30, 60, 90, or 120 fps, the corresponding periodicities would be {33.33 ms, 16.67 ms, 11.11 ms, 8.33 ms}. Additional support from RAN2 is required to accommodate the non-integer millisecond periodicities application requirement. 
Figure 1 shows an example for mismatch of periodicity between XR traffic and DRX Cycle. A 16 ms DRX cycle is used and the XR traffic periodicity is 16.67 ms. Even the DRX cycle is being configured to align with the XR data arriving at the beginning, the periodicity mismatch will accumulate and the data will arrive when the XR device is not monitoring PDCCH.
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[bookmark: OLE_LINK356][bookmark: OLE_LINK357][bookmark: OLE_LINK372][bookmark: OLE_LINK416][bookmark: OLE_LINK417][bookmark: OLE_LINK443]Figure 1: Mismatch of periodicity between XR Traffic and DRX Cycle

Observation 1: Legacy DRX cycle length can only be configured as integer number of milliseconds, mismatch between the DRX cycle and XR data periodicities occurs.
Observation 2: The mismatch between the DRX cycle and XR data periodicities will accumulate and increases data latency and jitter.

To ensure the on-duration period is aligned with the XR data arrival time, several potential solutions has been discussed during study phase. The periodicity alignment can be easily achieved by shifting the DRX cycle time when required. The DRX cycle time can be shifted for n ms every k cycles such that the on-duration period can be continuously aligned with the XR data arrival time. Figure 2 gives an example. By shifting the DRX cycle by 1 ms every 2 DRX cycles, the on-duration period can be aligned with the XR data arrival time. The actual amount of shifting (n) and the periodicity of shifting (k) depend on the actual XR data periodicity and DRX configurations configured.
[image: ]Figure 2: An example of shifting DRX cycle.
It is noted that the current formulas (as shown below) for Long DRX cycle and Short DRX cycle do not embed cycle shifting. 
[(SFN × 10) + subframe number] modulo (drx-ShortCycle) = (drx-StartOffset) modulo (drx-ShortCycle)
[(SFN × 10) + subframe number] modulo (drx-LongCycle) = drx-StartOffset
Thus, one or more XR-specific parameters shall be introduced to C-DRX formula for cycle shifting.

Observation 3: The mismatch between the DRX cycle and XR data periodicities can be resolved by shifting the DRX cycle time.
Proposal 1: RAN2 to discuss the ways to resolve the periodicity mismatch between DRX cycle and XR data periodicities.
Proposal 2: RAN2 to consider shifting DRX cycle as the solution to resolve the periodicity mismatch between DRX cycle and XR data periodicities.

Conclusion
For the XR data periodicity mismatch issue, we have the following observations.
Observation 1: Legacy DRX cycle length can only be configured as integer number of milliseconds, mismatch between the DRX cycle and XR data periodicities occurs.
Observation 2: The mismatch between the DRX cycle and XR data periodicities will accumulate and increases data latency and jitter.
Observation 3: The mismatch between the DRX cycle and XR data periodicities can be resolved by shifting the DRX cycle time.

And the following proposals were made.

Proposal 1: RAN2 to discuss the ways to resolve the periodicity mismatch between DRX cycle and XR data periodicities.
Proposal 2: RAN2 to consider shifting DRX cycle as the solution to resolve the periodicity mismatch between DRX cycle and XR data periodicities.
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