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1 Introduction
Active Time is now definition as “time during which the UE monitors the PDCCH for a PDCCH-subframe” and when UE should monitor PDCCH is specified in subclause 5.7 [1]. But when UE should monitor PDCCH for possible overriding of semi-persistent scheduling is not included in the Active Time. In this contribution, we further discuss the details of Active Time to better align the DRX procedure with early agreements on semi-persistent scheduling. 
2 Discussion
Semi-persistent scheduling is supported in E-UTRA to save signaling for constant bit rate service. But if the eNB wants to adjust the configured resource, it could use PDCCH to override it. Current DRX procedure doesn’t catch the subframe for the possible overriding which may cause missing of PDCCH for overriding, hence may lead to incorrectly decoding the data for DL and collision for UL. 
2.1 DL semi-persistent and DRX
For DL semi-persistent scheduling, first transmission is allocated with persistent resource and could be overridden if UE finds PDCCH addressed to its C-RNTI in the subframe, while retransmissions when required are explicitly signalled via PDCCH [2]. So the UE should monitor PDCCH during the TTIs when a DL assignment has been configured for possible overriding. We propose to include the TTIs when UE should monitor PDCCH for possible overriding of DL semi-persistent resources as Active Time to align the agreements on semi-persistent scheduling and DRX procedure. Futhermore it should also be aligned with the DRX operation of DL transmission, i.e. DRX Retransmisison Timer should be stopped upon the HARQ RTT Timer of the corresponding HARQ process is started. 
Proposal 1: Active Time should include the subframes when UE needs to monitor PDCCH for possible overriding for the configured DL assignment. 
Proposal 2: If a DL assignment has been configured for this downlink subframe and no PDCCH indicating a DL transmission was successfully decoded, DRX Retransmission Timer for the corresponding HARQ process should be stopped. 
2.2 UL semi-persistent and DRX
Similarly, for UL semi-persistent scheduling, first transmission is allocated with persistent resource and it could be overridden if UE finds PDCCH addressed to its C-RNTI in the subframe, while retransmissions are either implicitly allocated in which case the UE uses the persistent allocation, or explicitly allocated via PDCCH in which case the UE does not follow the persistent allocation. So the UE should monitor PDCCH during the TTIs when an UL grant has been configured for possible overriding. We propose to include the TTIs when UE should be awake to monitor possible overriding of UL semi-persistent resources as Active Time. As to UL retransmission, it is covered by “an uplink grant for a retransmission can occur”. No additional operation is needed. 
Proposal 3: Active Time should include the subframes when UE needs to monitor PDCCH for possible overriding for the configured UL resource. 
3 Conclusion
In this contribution, some further consideration on current DRX mechanism details is discussed and following proposals are proposed: 
Proposal 1: Active Time should include the subframes when UE needs to monitor PDCCH for possible overriding for the configured DL assignment. 
Proposal 2: If a DL assignment has been configured for this downlink subframe and no PDCCH indicating a DL transmission was successfully decoded, DRX Retransmission Timer for the corresponding HARQ process should be stopped. 
Proposal 3: Active Time should include the subframes when UE needs to monitor PDCCH for possible overriding for the configured UL resource. 
4 References
[1] 3GPP TS 36.321 v8.2.0, Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification. 
[2] 3GPP TS 36.300 v8.4.0, Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2. 
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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 is configured, the Active Time 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 overriding for configured DL resource can occur; or

-  a PDCCH overriding for configured UL resource can occur; or
-
a PDCCH indicating a new transmission 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 is configured, the UE shall for each 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 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 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 subframe:

-
use the long DRX cycle.

-
during the Active Time, for a PDCCH-subframe except if the subframe is required for uplink transmission for half-duplex FDD UE operation:

-
monitor the PDCCH;

-
if the PDCCH indicates a DL transmission; or
-
if a DL assignment has been configured for this subframe:
-
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.



-
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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