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[bookmark: Proposal_Pattern_Length]Introduction
The following agreement was made in RAN2#121bis-e meeting [1].
	RAN2 will not consider solution 3, i.e. multiple active DRX configurations as a solution to the non-integer periodicity for XR traffic, i.e. UE would have only one DRX configuration. 


The candidate solutions other than solution 3 are summarized in the following [2].
· Option 1: with non-integer DRX cycles introduced
· Option 1.1: Introduce non-integer DRX cycles 
· Option 1.2: use cadence instead of periodicity
· Option 2: with integer DRX cycles and non-uniform OnDuration periodicity
· Option 2.1: non-uniform integer DRX cycles pattern 
· Option 2.2: multiple onDuration starting offset with single DRX cycle length
· Option 2.3: Adjustment DRX cycle length/start offset every number of cycles with integer DRX cycle 
In this contribution, we show the detailed design of Option 2.3 as well as its advantages. In conclusion, we propose to adapt Option 2.3 to resolve the mismatch issue.
Discussion
[bookmark: OLE_LINK342][bookmark: OLE_LINK343]Several solutions for resolving the mismatch between DRX cycle and XR traffic arrival time have been discussed. One of them is to shift the DRX cycle periodically, i.e., adding a time shift for the on-duration start offset every a number of DRX cycles. As a baseline, we support to implement the mechanism for the Long DRX cycle. More specifically, when the Long DRX cycle is configured with a time shift and a shifting periodicity, the UE may maintain a counter (starting from 0) recording the number of Long DRX cycles passed. Then the starting subframe of Long DRX cycles may be determined by an updated formula as shown in the following. That is, the Long DRX cycle is determined once the current subframe number satisfies
[(SFN × 10) + subframe number] modulo drx-LongCycle = [drx-StartOffset + floor(counter / shifting periodicity) × time shift] modulo drx-LongCycle.
Then, the UE starts the on-duration timer after the slot offset from the beginning of the subframe and increment the counter by 1.

For example, as shown in Figure 1, the time shift is set to 2 ms and the shifting periodicity is set to 3 cycles, resulting in a delay of the starting subframe of 4th Long DRX cycle and the extended period of 3rd Long DRX cycle. Moreover, the UE starts the on-duration timer when [(SFN × 10) + subframe number] is 0, 16, 32, and 50.
[image: ]
Figure 1: Example of Long DRX cycle with the start offset shifting.
Based on the detail mentioned above, it is observed that the specification impact on RRC and MAC layers is small, and the change to the MAC formula is small as well. Moreover, this solution is also forward compatible, i.e., new frame rates in the future can be supported if the ASN.1 for the time shift and the shifting periodicity is well designed. In addition, the solution  can be implemented for the Short DRX cycle. Therefore, we support Option 2.3 and then have the following proposals.
Proposal 1: Support Option 2.3 to resolve the mismatch between DRX cycle and XR traffic arrival time.
Proposal 2: For Option 2.3, a time shift and a shifting periodicity are introduced, and the DRX formula is updated accordingly as below. Moreover, UE maintains a counter to derive the starting time of the on duration timer based on the updated formula.
[(SFN × 10) + subframe number] modulo drx-LongCycle = [drx-StartOffset + floor(counter / shifting periodicity) × time shift] modulo drx-LongCycle,
Proposal 3: Support Option 2.3 for both Long and Short DRX cycle.
Conclusion
For DRX enhancements for XR, we have the following proposals.
Proposal 1: Support Option 2.3 to resolve the mismatch between DRX cycle and XR traffic arrival time.
Proposal 2: For Option 2.3, a time shift and a shifting periodicity are introduced, and the DRX formula is updated accordingly as below. Moreover, UE maintains a counter to derive the starting time of the on duration timer based on the updated formula.
[(SFN × 10) + subframe number] modulo drx-LongCycle = [drx-StartOffset + floor(counter / shifting periodicity) × time shift] modulo drx-LongCycle,
Proposal 3: Support Option 2.3 for both Long and Short DRX cycle.
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