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Introduction
In RAN2 #61bis [1], some issues regarding DRX control were clarified. However, there are still some remaining issues regarding the behaviour of DRX MAC CE and the Retransmission Timer. In this paper, the concerns are illustrated and proposals are discussed.  

Discussion and Proposals
1) DRX Short Cycle Timer and DRX MAC CE
In the current text, 
-
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.

This describes the case when the DRX Short Cycle Timer has not started yet and a DRX MAC CE is received. If the DRX Short Cycle Timer has already started when receiving the DRX MAC CE, the UE should stop the On Duration Timer and the Inactivity Timer; however, it is not clear what the action of the DRX Short Cycle Timer should be. The UE could
a) Restart the DRX Short Cycle Timer,
In this case, the duration of the Short DRX is extended. 
b) do nothing to the DRX Short Cycle Timer, or
In this case, the duration of the Short DRX is unchanged regardless of the reception of the DRX MAC CE. 
c) stop the DRX short cycle timer.
In this case, the UE will start the Long DRX from this point. 
We do not have strong preference on the above options, but it seems that either b) or c) is slightly more efficient. One common use of the DRX MAC CE is to instruct the UE quickly “go to sleep” since there is no more DL data in the eNB’s buffer. Hence there is no reason to extend the short DRX duration, and maintaining the current DRX Short Cycle Timer or going to Long DRX makes sense and is slightly more efficient than restarting the DRX Short Cycle Timer.
Proposal 1: The DRX MAC CE will not restart the DRX Short Cycle Timer when it is already running.
2) DRX Retransmission Timer
When the HARQ process has ended with successful decoding, the DRX Retransmission Timer can normally be stopped. In the case that after the number of retransmissions has reached the maximum and the decoding is still unsuccessful, the UE may wake up for an additional retransmission unnecessarily. The consequence is that:
1) The UE keeps monitoring the PDCCH unnecessarily during the Retransmission Window; and
2) The UE may unnecessarily transmit SRS and CQI. 
The issue is not critical but could impact battery life.  We are open to further discussion and suggest some possible solutions like using DRX MAC CE, providing the UE with the maximum number of retransmissions or using specific indication such as redundancy version index.
Conclusion

RAN2 should,

1. In the case when a DRX MAC CE is received and there is an ongoing Short DRX Cycle Timer, the resulting DRX behaviour should be clarified either in line with option b) or c) above. Text in line with option c) is proposed below.
2. Determine whether it is necessary to define behaviour for the handling of the DRX Retransmission Timer in the case of last retransmission not enabling the MAC PDU to be successfully decoded.
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5.7
Discontinuous Reception (DRX)

The UE may be configured [by RRC/MAC] 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;
-     stop the corresponding DRX Retransmission 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:

      -  if the DRX Short Cycle Timer has been started:
          - Stop the Short Cycle Timer and use the Long DRX Cycle

   - if the DRX Short Cycle Timer has not started:
-
start the DRX Short Cycle Timer and use the Short DRX Cycle.

-
if the short DRX cycle is not configured:

-
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, the UE shall for each downlink subframe:

-
monitor the PDCCH;

-
if the PDCCH is successfully decoded:

-
stop the DRX Short Cycle Timer if configured.

-
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.

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

