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1 Introduction
Some DRX related simplification and clarification was discussed during last meeting [1] and the agreements were captured in [2]. However, the problem of “DRX Short Cycle Timer stopped but not restarted” in some scenario illustrated in [1] has not been solved. Hence we further discuss this issue in this contribution and propose not to stop DRX Short Cycle Timer when receiving PDCCH.
2 Discussion
During RAN2 #61 meeting, it was agreed to add the stop of DRX Short Cycle Timer “when receiving PDCCH signalling” in order to solve the problem of determining the DRX cycle to be used when both DRX Short Cycle Timer and DRX Inactivity Timer expire [3]. 
In some scenarios, however, this may force the UE not re-enter Long DRX Cycle even though after long time of inactivity. We believe such UE behaviour after DRX Short Cycle Timer stopped is not the original intention of the agreement. 
2.1 Problem illustration
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Figure 1 Example scenarios will keep UE using short DRX cycle

As illustrated in Figure 1 (c), DRX Short Cycle Timer is first stopped by receiving PDCCH for new transmission and Inactivity Timer as well as HARQ RTT Timer is started. At HARQ RTT Timer expiration and UE finds the data in the soft buffer can’t be decoded successfully, it starts a DRX Retransmission Timer for the corresponding HARQ process. Inactivity Timer expires during DRX Retransmission Timer is running, and DRX Short Cycle Timer is restarted. Then UE receives PDCCH for retransmission of the HARQ process corresponding to the running DRX Retransmission Timer, it stopped the DRX Retransmission Timer. At this moment, no other timer is running or other event forces the UE to monitor PDCCH, UE goes to sleep. The problem is that UE will keep on using Short DRX Cycle even though after long time of inactivity because there will be no DRX Short Cycle Timer expiration to draw the UE back to use Long DRX Cycle. Same problem for another similarly scenario illustrated in Figure 1 (d). 

2.2 The need to stop DRX Short Cycle Timer before it expires
According to current MAC spec. [4], the problem indicated in [3] (determining the DRX cycle to be used) will no longer exist even without the stop of DRX Short Cycle Timer. Currently the expiration of Inactivity Timer will be handled first which will (re)start the DRX Short Cycle Timer. So when the DRX procedure comes to the judgement of “if the DRX Short Cycle Timer expires in this downlink sub-frame”, the DRX Short Cycle Timer has just been restarted that the condition would not be satisfied any more, as illustrated in Figure 2 (d). And for the scenario illustrated in Figure 2 (c), if the DRX Short Cycle Timer expires before Inactivity Timer expiration, though UE transfer to use Long DRX Cycle, the UE still keep awake. Then the later expiration of Inactivity Timer will restart the DRX Short Cycle Timer and the UE will use Short DRX Cycle. 
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Figure 2 Receiving of PDCCH signalling does not stop DRX Short Cycle Timer
Since the stop of DRX Short Cycle Timer would result in unwanted behaviour, and the original concern to introduce this feature doesn’t hold anymore. So we propose: 
To simplify UE behaviour, no need to stop DRX Short Cycle Timer when receiving PDCCH. 

3 Conclusion
In this contribution, we further discuss the issue of DRX Short Cycle Timer. We think there would be no case of DRX Short Cycle Timer expires in the same time as DRX Inactivity timer according to current spec, i.e. no ambiguous of Short or Long DRX cycle to use will occur, so we propose that to simplify UE behaviour, there’s no need to stop DRX Short Cycle Timer when receiving PDCCH. 
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5.7
Discontinuous Reception (DRX)

The UE may be configured by RRC with a DRX functionality that allows it to not continuously monitor the PDCCH. The DRX functionality consists of a Long DRX cycle, a DRX Inactivity Timer, a DRX Retransmission Timer and optionally a Short DRX Cycle and a DRX Short Cycle Timer, all defined in subclause 3.1. When a DRX cycle has been configured, the UE monitors the PDCCH during the Active Time which includes the time while: 

-
the On Duration Timer or the DRX Inactivity Timer or a DRX Retransmission Timer or the Contention Resolution Timer is running; or

-
a Scheduling Request is pending (as described in subclause 5.4.4); or

-
an uplink grant for a retransmission can occur; or

-
a PDCCH addressed to the C-RNTI or Temporary C-RNTI of the UE has not been received after successful reception of a Random Access Response (as described in subclause 5.1.4).

When a DRX cycle has been configured, the UE shall for each downlink subframe:

-
start the On Duration Timer when  [(SFN * 10) + subframe number] modulo (current DRX Cycle) = DRX Start Offset; 

-
if a HARQ RTT Timer expires in this downlink subframe and the data in the soft buffer of the corresponding HARQ process was not successfully decoded:

-
start the DRX Retransmission Timer for the corresponding HARQ process.

-
if a DRX Command MAC control element is received:

-
stop the On Duration Timer;

-
stop the DRX Inactivity Timer.

-
if the DRX Inactivity Timer expires or a DRX Command MAC control element is received in this downlink subframe:

-
if the short DRX cycle is configured:


-
start the DRX Short Cycle Timer and use the Short DRX Cycle.

-
else:

-
use the Long DRX cycle.
-
if the DRX Short Cycle Timer expires in this downlink subframe:

-
use the long DRX cycle.

-
During the Active Time:

-
monitor the PDCCH;

-
if the PDCCH is successfully decoded:


-
if the PDCCH indicates a DL transmission:

-
start the HARQ RTT Timer for the corresponding HARQ process;

-
stop the DRX Retransmission Timer for the corresponding HARQ process.

-
if the PDCCH indicates a new transmission (DL or UL):

-
start or restart the DRX Inactivity Timer.

-
if a DL assignment has been configured for this downlink subframe and no PDCCH indicating a DL transmission was successfully decoded:

-
start the HARQ RTT Timer for the corresponding HARQ process.

-
When not in active time, CQI and SRS shall not be reported.

Regardless of whether the UE is monitoring PDCCH or not the UE receives and transmits HARQ feedback when such is expected.
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