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Introduction

For power saving topic in Rel-16, the WUS signal is introduced for saving the power consumption when DRX is configured. And the agreement is achieved in RAN2#107bis meeting:

Agreements:

From RAN2 point of view the UE does not monitor WUS during active time.

This agreement allows UE to stop monitoring WUS signal during the active status. However, there is a scenario may make NW and UE unaligned with each other. Thus the intention of this contribution is to discuss it in detail.
Discussions
In the current running CR, when a long DRX confirmation MAC CE or DRX command MAC CE is received, the UE behavior shall follow the below specification:

------------------------------  From 38.321 running CR for power saving ----------------------------------------

1>
if a DRX Command MAC CE or a Long DRX Command MAC CE is received:

2>
stop drx-onDurationTimer;

2>
stop drx-InactivityTimer.

------------------------------ From 38.321 running CR for power saving -----------------------------------------

Based on above specification, it can be seen that the basic reaction of UE for reception of (long) DRX Command MAC CE is to drop into inactive status. However, from the current description in spec. It is not clear when is UE dropping into inactive status. As shown in fig.1 , if the time point when UE drop into inactive status is the occasion of successful decoding of the DRX command MAC CE while NW consider the reception occasion of ACK is the time point, therefore, the mis-alignment is occurred. And if a DCP occasion is located into this ambiguous time period, UE and NW may drop into a disorder situation. For example, NW will presume UE will continue to start the ondurationtimer for the next circle since UE do not need to monitor during active time while UE are still waiting for the DCP to determine the next behavior 
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Fig.1 the illustration the ambiguous time caused by DRX confirmation MAC CE

Observation 1: The reception of (long) DRX command MAC CE will lead a ambiguous time period, the misalignment is occurred between NW and UE.

From above observation, more accurate control of the drx-onDurationTimer and drx-InactivityTimer because of the reception of (long) DRX command MAC CE seems needed. One direct way is to follow the behavior of drx-HARQ-RTT-TimerDL as shown below:

------------------------------------------  From 38.321---------------------------------------------

1>
if the MAC entity is in Active Time:

2>
monitor the PDCCH as specified in TS 38.213 [6];

2>
if the PDCCH indicates a DL transmission:
3>
start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;
3>
stop the drx-RetransmissionTimerDL for the corresponding HARQ process.

------------------------------------- From 38.321 --------------------------------------------------------------

Basically, the timer stop occasion is the ACK occasion for the corresponding MAC CE reception. Thus we propose that:

Proposal 1: For the case that DCP is configured and the reception of (long) DRX confirmation MAC CE, stop the drx-onDurationTimer and drx-InactivityTimer in the first symbol after the end of the corresponding transmission carrying the DL feedback of ACK
For understanding easily, the TP is provided in Annex
Conclusion 

Based on above analysis,  we propose that:

Observation 1: The reception of (long) DRX command MAC CE will lead a ambiguous time period, the misalignment is occurred between NW and UE.

Proposal 1: For the case that DCP is configured and the reception of (long) DRX confirmation MAC CE, stop the drx-onDurationTimer and drx-InactivityTimer in the first symbol after the end of the corresponding transmission carrying the DL feedback of ACK
Reference

Running CR of 38.321, HW
Annex
/*omit for short*/
1>
if a drx-HARQ-RTT-TimerUL expires:

2>
start the drx-RetransmissionTimerUL for the corresponding HARQ process in the first symbol after the expiry of drx-HARQ-RTT-TimerUL.

1>
if a DRX Command MAC CE or a Long DRX Command MAC CE is received:
2> if DCP is configured for the active DL BWP;

3> stop the drx-onDurationTimer and drx-InactivityTimer in the first symbol after the end of the 

corresponding transmission carrying the DL feedback of ACK.
2>else;
3>
stop drx-onDurationTimer;

3>
stop drx-InactivityTimer.

1>
if drx-InactivityTimer expires or a DRX Command MAC CE is received:

2>
if the Short DRX cycle is configured:

3>
start or restart drx-ShortCycleTimer in the first symbol after the expiry of drx-InactivityTimer or in the first symbol after the end of DRX Command MAC CE reception;

3>
use the Short DRX Cycle.

/*omit for short*/
