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1 Introduction
In the current MAC specification [1], it is clarified that a timer can be started if it is not running and can be restarted if it is running.

	NOTE:
A timer is running once it is started, until it is stopped or until it expires; otherwise it is not running. A timer can be started if it is not running or restarted if it is running. A Timer is always started or restarted from its initial value. The duration of a timer is not updated until they are stopped or expires (e.g. due to BWP switching).


However, according to the formula to determine the start point of on duration timer, for some DRX cycles that cannot be divided by 10240ms, e.g. 35ms, after SFN wraps around and at the point to first start the on duration timer, it is possible that the on duration timer is still running which was started at the last DRX cycle before SFN wraps around. The correct understanding is the UE may need to restart the timer according to the formula to avoid ambiguity.
2 Discussion
In NR, RRC controls DRX operation by configuring parameters including drx-ShortCycle, drx-LongCycleStartOffset, and drx-onDurationTimer, etc. The drx-onDurationTimer is the duration at the beginning of a DRX cycle. In NR MAC specification, when to start drx-onDurationTimer is determined based on the following formulas:
	1>
if the Short DRX Cycle is used, and [(SFN × 10) + subframe number] modulo (drx-ShortCycle) = (drx-StartOffset) modulo (drx-ShortCycle); or

1>
if the Long DRX Cycle is used, and [(SFN × 10) + subframe number] modulo (drx-LongCycle) = drx-StartOffset:

2>
start drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.


In NR RRC specifications [2], some DRX cycles that cannot be divided by 10240ms without remainder are supported, e.g. 3ms, 7ms, and 35ms for short DRX cycle and 70ms for long DRX cycle. If one of these DRX cycles is configured, there may exist a case where the drx-onDurationTimer that was started in the DRX cycle just before SFN wraps around is still running at the time point to first start the timer after SFN wraps around, based on the above formula. Such case will be further explained by the following Fig.1.
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Fig.1 Illustration of overlap between DRX cycles

For simply describing the case by Fig.1, let us consider long DRX cycle and let drx-LongCycle equal 70ms, drx-onDurationTimer equal 30ms, and drx-StartOffset equal 0, which meet the current RRC configuration. Based on the above formula, drx-onDurationTimer will be started at SFN=0,7,…,1022. In each SFN cycle, the last time to start drx-onDurationTimer before SFN wraps around is when SFN=1022. When SFN wraps around and SFN=0, the above formula for long DRX cycle is statsified. However, since the drx-onDurationTimer lasts for 30ms, the drx-onDurationTimer is still running at this time point. There may be two understandings about the operation of drx-onDurationTimer in such case:
Opt1: we stick to the clarfication about “start” of a timer in MAC, and in such case the drx-onDurationTimer continues running until expires. 

Opt2: the drx-onDurationTimer is restarted in such case. 

Both alternatives do not change any actual function. But a common understanding about whether the drx-onDurationTimer is restarted or not in such case should be clarified, in order to avoid ambiguity. With Opt1, when SFN wraps around, the timer may continue to run for a quite short period, i.e. the first DRX cycle is “missing”. Then the UE may only monitor PDCCH in such short period in this DRX cycle, which is not aligned with any other DRX cycles. Therefore, we believe it is not the intended behaviour and would prefer Opt2 to make sure the period of the “overlapping” drx-OnDurationTimers are not shortened. With Opt2, the implementation complexity can be also reduced as the UE/NW doesn't necessarily trace the situation of the timer but operate in the pre-defined manner, i.e. the formula as follows,

1>
if the Short DRX Cycle is used, and [(SFN × 10) + subframe number] modulo (drx-ShortCycle) = (drx-StartOffset) modulo (drx-ShortCycle); or

1>
if the Long DRX Cycle is used, and [(SFN × 10) + subframe number] modulo (drx-LongCycle) = drx-StartOffset:

2>
“start” drx-onDurationTimer after drx-SlotOffset from the beginning of the subframe.
Proposal 1：To clarify the UE behaviour on drx-onDurationTimer in the first DRX cycle when SFN wraps around and the values of drx cycle are configured from {3ms, 7ms, 35ms, 70ms}. 
· Opt1: The drx-onDurationTimer continues to run until expires
· Opt2: The drx-onDurationTimer can be restarted according to the formula

Proposal 2: The drx-onDurationTimer can be restarted in the first DRX cycle after the SFN wraps around.
We provide a simple CR by adding the restart operation to the drx-onDurationTimer for Opt 2 as in [3].
3 Conclusion

In this paper, we have described the case that after SFN wraps around and at the point to first start the on duration timer, it is possible that the on duration timer is still running, and have made the following proposal:
Proposal 1：To clarify the UE behaviour on drx-onDurationTimer in the first DRX cycle when SFN wraps around and the values of drx cycle are configured from {3ms, 7ms, 35ms, 70ms}. 
· Opt1: The drx-onDurationTimer continues to run until expires

· Opt2: The drx-onDurationTimer can be restarted according to the formula
Proposal 2: The drx-onDurationTimer can be restarted in the first DRX cycle after the SFN wraps around.
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