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Discussion 
1 Introduction

E-mail discussion has been carried out in [79bis#26] to build common understanding on drx-InactivityTimer and HARQ RTT timer. It looks like that most companies have the same understanding on the issues. However, looking at how the understanding is derived, there seem many different logics. 
In this contribution, we try to propose set of principles that could be used when timer related operation is discussed.  
2 Discussion 
We assume followings would be kind of general principles that can be easily agreed on.

· Principle 1: Timer starts at the subframe when a relevant event occurs 

· Principle 2: Timer expires at the subframe when timer count down to zero (after time period corresponding to psf subframes)

· Principle 3: UE performs the relevant task when the timer is running
Depending on at which point of a subframe a timer starts, there are 3 cases (or models) as shown in figure 1.
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Case 1: Timer starts at the beginning of a subframe and expires at the beginning of a subframe

Case 2: Timer starts in the middle of a subframe and expires in the middle of a subframe

Case 3: Timer starts at the end of a subframe and expires at the end of a subframe


Fig.1
In practice, it is impossible to start a timer at the exact timing when the relevant event occurs (at the first place, it is not possible to establish a common definition for it). When to start the timer is purely modeling issue. Implementation should take care that the timer expires at the due moment of time even if it has started earlier or later than the moment of time defined by the model. 

It is then more matter of which model we choose than at which moment of a subframe the relevant event occur. The first model (or Case 1 in the figure) seems most appropriate w.r.t the principle 3.
· In model 1, the relevant task could be performed exactly during when the timer is running
· In model 2, the relevant task would be performed during when the timer is not running in the first half of the first subframe and would not be performed during when the timer is running in the second half of the last subframe.

· In model 3, the relevant task would be performed during when the timer is not running in the first subframe and would not be performed during when the timer is running in the last subframe.

Assuming model 1, table 1 shows how it applies to each of DRX timers.
<Table 1>

	
	Event to (re)start 
	Event to expire
	consequence of expiry 
	relevant task
	Correct period for timer running when timer starts at n

	onDurationTimer
	[(SFN * 10) + subframe number] modulo (DRX-Cycle) = drxStartOffset
	the timer count down to zero
	End Active Time* 
	monitor PDCCH
	[n, n+x]

	HARQ RTT timer
	the PDCCH indicates a DL transmission
	the timer count down to zero
	start drx-RetransmissionTimer
	None (only to start drx-RetransmissionTimer
	[n, n+x]

	drx-RetransmissionTimer
	HARQ RTT Timer expires
	the timer count down to zero
	End Active Time*
	monitor PDCCH
	[n, n+x]

	drxShortCycleTimer
	drx-InactivityTimer expires
	the timer count down to zero
	Start to apply long DRX cycle
	Apply short DRX cycle
	[n, n+x]

	drx-InactivityTimer
	the PDCCH indicates a new transmission
	the timer count down to zero
	End Active Time*
	monitor PDCCH
	[n+1, n+x+1]


*Provided that UE is not required to be in Active Time for other reason.
All timers except drx-InactivityTimer fit well with 3 principles and model 1. In case of drx-InactivityTimer, if it starts at subframe n, psf 1 becomes pointless (i.e. PDCCH for the new transmission is received in this subframe, drx-InactivityTimer starts in this subframe and expires in the next subframe. It does not extend Active Time). As drx-InactivityTimer was defined to extend PDCCH monitoring by the number of psf x subframes, the only logical modelling would be to consider it to start at the next subframe when the relevant event occurs.   
3 Conclusion
Based on above discussion, it is proposed to agree on following points.

· All DRX related timers except drx-InactivityTimer start at the beginning of the subframe when a relevant event occurs
· drx-InactivityTimer start at the beginning of the next subframe when a relevant event occurs

· All DRX related timer expires at the subframe when timer count down to zero (after time period corresponding to psf subframes)

· UE performs the relevant task when the timer is running
· As a consequence, UE performs the relevant task at the subframe when the timer starts and does not at the subframe when the timer expires
Above may not need to be clarified in the specification. The proposal is to capture above points in the minute to have a common understanding on what timer operation should be. 
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