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1 Introduction 
During the last meeting, how UE transmit the uplink data in DRX operation has been briefly discussed. Samsung believes that the operation should be aligned with the existing DRX operation as much as possilbe. Two procedures are presented in the contribution that are designed to meet that requirement.  
2 Discussion
The question is how we define the active time during which UE recevies PDCCH for UL grant. We see two alternatives. The first one is to reuse the inactivity timer of DL DRX operation, and the other is to keep UE in the active time until the uplink data transmission is completed. 

The procedure for the first one is described in the figure below.
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Figure 1: Uplink transmission during DRX, Alternative 1
In this approach, UE triggers SR/BSR immediately when uplink data arrives to the empty buffer. Therefore, UE transmits and retransmits SR at the closest SRCH occasion or at RACH occasion (if SRCH is not configured), and UE stays in the active time from then. When the UE successfully decodes a PDCCH, UE starts inactivity timer. Then the remaining operation is same as that of normal DRX. 

The second approach is described in the figure 2. 
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Figure 2: Uplink transmission during DRX, Alternative 2
In this approach, UE triggers SR/BSR immediately when uplink data arrives to the empty buffer. Therefore, UE transmits and retransmits SR at the closest SRCH occasion or at RACH occasion (if SRCH is not configured), and UE stays in the active time from then. Upto this point, the operation is same as the first approach. The difference is that UE stays in active time until it transmits the last PDU and indicates its empty buffer to the ENB, and then it switches back to the non-active time. 
3 Conclusion
We think the first one is more aligned with the normal DRX operation while the second one is a bit more efficient in a sense that ENB scheduler is not required to schedule the UE before inactivity timer expires. It is proposed to discuss the alternatives, and to make a decision on the issue. 
	Text Proposal


5.7
Discontinuous Reception (DRX)

The UE may be configured [by RRC/MAC] with a DRX functionality that allows it to stop monitoring PDCCH during some period of time.

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 shall for each TTI:

-
Whenever a new DRX Cycle begins (long or short), the On Duration Timer is started.

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

-
UE shall start the DRX Retransmission Timer for the corresponding HARQ process

-
If the On Duration Timer or DRX Inactivity Timer or any DRX Retransmission Timer is running or an UL grant for a retransmission can occur:

-
UE shall 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 On Duration Timer or DRX Inactivity Timer is running and 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 TTI and no PDCCH indicating a DL transmission was successfully decoded:

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

-
If the DRX Inactivity Timer expires in this TTI:

-
if the short DRX cycle is configured:

-
start DRX Short Cycle Timer;

-
use the short DRX cycle;

-
else use the long DRX cycle.

-
If DRX Short Cycle Timer expires in this TTI:

-
use the long DRX cycle.

//text proposal for the first approach//

When a DRX cycle has been configured and the uplink data occurs to the UE which has not any data previously, the UE shall;
· If SR is configured:
-
Send SR at the closest SRCH occasion.
· Else:
- 
Initiate the random access procedure to send SR at the cloest RACH occasion.
· Monitor the PDCCH:
· If PDCCH is successfully decoded;

- 
Starts DRX inactivity timer;
· If DRX Inactivity Timer is running and the PDCCH indicates a new transmission (DL or UL):

-
start or restart the DRX Inactivity Timer.

-
If the DRX Inactivity Timer expires in this TTI:

-
if the short DRX cycle is configured:

-
start DRX Short Cycle Timer;

-
use the short DRX cycle;

· -
else use the long DRX cycle.
//text proposal for the second approach//

When a DRX cycle has been configured and the uplink data occurs to the UE which has not any data previously, the UE shall;

· If SR is configured:

-
Send SR at the closest SRCH occasion.

· Else:

- 
Initiate the random access procedure to send SR at the cloest RACH occasion.

· Suspend the DRX.  
· If a MAC PDU that contains a BSR indicating UE’s buffer is empty is successfully transmitted; 
· -
start DRX Short Cycle Timer;
· -
resume the DRX using the short DRX cycle.
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