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1 Introduction
In the previous RAN2 meeting, we discussed on how to resolve the mismatch between CDRX cycle and XR traffic periodicity and SFN wrap-around and the following is captured [1]:
	Options

?? Rational number for DRX cycle periodicity

?? DRX cycle adjustments

?? Multiple active DRX configurations

· 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. 

· To address SFN wrap around, it is proposed to adopt option with a counter in DRX formula that increments at every SFN wrap around and an DRX reference SFN signalled by network. FFS if this is based on H-SFN, E-SFN or a generic counter.




In this contribution, we provide some views on the remaining issues on XR-specific power saving. 
2 Discussion
In the previous discussions, to address the non-integer periodicity for XR traffic, we have down selected 2 options.
Option1 is to add new values of DRX cycles represented in rational numbers which means to introduce non-integer rational numbers in short/long DRX cycles and add floor operations in DRX formulas for CDRX enhancement. An example of this option is captured in [2]:

	1>
if the Short DRX cycle is used for a DRX group, and floor ([(SFN × 10) + subframe number] modulo (drx-ShortCycle)) = floor ((drx-StartOffset) modulo (drx-ShortCycle)):

2>
start drx-onDurationTimer for this DRX group after drx-SlotOffset from the beginning of the subframe.
1>
if the Long DRX cycle is used for a DRX group, and floor ([(SFN × 10) + subframe number] modulo (drx-LongCycle)) = drx-StartOffset:

NOTE:  If drx-ShortCycle or drx-LongCycle is not an integer, the modulo operation should be implemented by a method that does not introduce rounding errors. For example, (drx-StartOffset) modulo (drx-ShortCycle) can be implemented as drx-StartOffset – drx-ShortCycle × floor (drx-StartOffset / drx-ShortCycle).

(The rest of the legacy text is omitted…)


Indeed, to apply the definition A mod B = A - B * floor(A/B) can implement modulo operation on rational numbers. However, if B is rational number itself, e.g.,16.67, there can be rounding errors. To avoid this, we need to use 50/3 which means 3 cycles within a hyper cycle if we call 50ms is a hyper cycle. In order a better implementation that UE uses 50/3 instead 16.67, we still need to give UE 2 parameters for UE to calculate DRX different XR frame rates. E.g., 3 cycles within 50ms to support 60fps, 9 cycles within 100ms to support 90fps …

Option2 is UE periodically change the drx-startoffset over DRX cycles. An example is that after the 3rd DRX cycle, a time offset is added. The NW needs to indicate to UE every N DRX cycles and the time offset. Seems there is no difference compared with option1 from signalling cost point of view. People may have concern that UE needs to keep the counter for DRX cycles, however in our understanding, keeping the counter is currently a quite normal procedure and widely used. 
Considering the complexity of performing a modulo operation with a non-integer in UE’s implementation, we prefer option2. 

Proposal 1 To address the non-integer periodicity for XR traffic, RAN2 can consider changing the drx-startoffset over DRX cycles by the UE.
In the previous meetings, SFN wrap-around was discussed and it is proposed to adopt option with a counter in DRX formula that increments at every SFN wrap around and an DRX reference SFN signalled by network while it is still FFS whether the counter is based on H-SFN, E-SFN or a generic counter.

For the H-SFN option, a new parameter H-SFN is added to the DRX formulas to count the number of hyper frames, so that the reference time calculating the DRX cycles will not be reset when SFN wraps around. However, when H-SFN reaching the maximum 1024, i.e., it wraps every 10240*1024 ms, as it is not evenly divisible by 50 to support 60fps, mismatches would occur again.
For E-SFN, it is an enhancement on H-SFN option on changing the SFN wrapping around by M*H-SFN, e.g. M=10. Thus it wraps every 10240*10 ms. For instance, when DRX cycle = 50/3 ms, the SFN wraps every 102400 ms. In this case, DRX cycles will not be misaligned as it is evenly divisible by 50 to support 60fps. To support XR frame rates (15, 30, 45, 60, 72, 90 and 120fps), the NW needs to configure the UE different M or E-SFN. And we are not sure whether we need to specify different value range of M for different XR frame rates or it depends on NW implementation.
Based on this, we see the generic counter used in R16 CG/SPS is a simpler solution as the NW do not need to broadcast M or E-SFN except for reference SFN which is needed for all the solutions.
Proposal 2 RAN2 is kindly suggested to reuse the R16 CG/SPS enhancements for SFN wrap-around problem.
3 Conclusions

Based on the discussion, our proposals are provided as follows: 
Proposal 1 To address the non-integer periodicity for XR traffic, RAN2 can consider changing the drx-startoffset over DRX cycles by the UE.
Proposal 2 RAN2 is kindly suggested to reuse the R16 CG/SPS enhancements for SFN wrap-around problem.
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