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1. Introduction
According to agreements in RAN2 #100 meeting [1], a new timer T (i.e. the ConfiguredGrantTimer) has been introduced for configured grants:

	Agreements:

……

5.
Retransmissions (except for repetition) of GF Type 1 and SPS use dynamic grant
……

18.
From RAN2 perspective, a timer T is introduced.  While the timer is running the UE does not use the SPS or Type 1 resource for new transmission for this HARQ process (e.g. UE assumes ACK if the timer is not running).  

19.
T is configured by RRC and it can be stopped when a dynamic grant is received for this HARQ process.

20.
It is started/restarted after the initial transmission/retransmission regardless of whether repetition is configured or not

21.
It is up to RAN1 to decide the definition of period which is related to HARQ ID determination

……


In this contribution, based on the previous agreements, we discuss the impacts of the ConfiguredGrantTimer on DRX and give our proposals. 
2. Discussion
In current DRX procedure mostly used for grant-base UL transmission, if the PDCCH indicates a UL transmission or if a UL grant has been configured, the UE starts the drx-HARQ-RTT-TimerUL for the corresponding HARQ process immediately after the first repetition of the corresponding PUSCH transmission. When the drx-HARQ-RTT-TimerUL is running, UE does not expect a DCI indicating a UL transmission or a UL grant for the corresponding HARQ process. Upon expiry of the drx-HARQ-RTT-TimerUL, the UE starts the drx-RetransmissionTimerUL and starts to monitor PDCCH. By using drx-HARQ-RTT-TimerUL and drx-RetransmissionTimerUL, UE can ensure to receive the expected DCI and avoid unnecessary PDCCH monitoring for a certain period of time, and thus can save some power.
In case the UE is configured with configured grants (i.e. SPS/grant-free), upon each transmission based on a configured grant or an uplink grant addressed to CS-RNTI, the UE will start/restart ConfiguredGrantTimer and during ConfiguredGrantTimer the UE monitor PDCCH.It seems that the ConfiguredGrantTimer plays a similar role to drx-RetransmissionTimerUL. 
Observation 1: For configured grants, the ConfiguredGrantTimer plays a similar role to drx-RetransmissionTimerUL. 
Furthermore, in configured grant case, there is another issue to be addressed in DRX. In the current 38.321, the UE behaviour for drx-HARQ-RTT-TimerUL and drx-RetransmissionTimerUL is described as follows:
1>
if an drx-HARQ-RTT-TimerUL expires:

2>
start the drx-RetransmissionTimerUL for the corresponding HARQ process.

……
1>
if the MAC entity is in Active Time:
2>
monitor the PDCCH;

2>
if the PDCCH indicates a UL transmission or if a UL grant has been configured:

3>
start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process immediately after the first repetition of the corresponding PUSCH transmission;

3>
stop the drx-RetransmissionTimerUL for the corresponding HARQ process.
According to the current MAC spec, it can be deduced that if a UL grant is configured in DRX inactive time, the drx-HARQ-RTT-TimerUL and drx-RetransmissionTimerUL will not start. 
Observation 2: If a UL grant is configured in DRX inactive time, the drx-HARQ-RTT-TimerUL and drx-RetransmissionTimerUL will not start.
According to the current MAC spec, for configured grant transmission, there may be two cases upon the DRX status:

Case 1: The UL grant is configured in DRX active time, after each uplink transmission based on the configured grant, both the two timers (i.e. ConfiguredGrantTimer and drx-RetransmissionTimerUL) will run parallelly. 

Case 2: The UL grant is configured in DRX inactive time, after each uplink transmission based on the configured grant, only ConfiguredGrantTimer will run. 
In case 1, the retransmission mechanism can work correctly, but one of the timers is not useful any more. While in case 2, if the UE monitors PDCCH following the status of drx-RetransmissionTimerUL, the DCI indicating UL retransmission cannot be received correctly. Therefore, to address the two issues, we have the following proposals. 
Proposal 1: The Active Time includes the time while the ConfiguredGrantTimer is running.
Proposal 2: drx-HARQ-RTT-TimerUL and drx-RetransmissionTimerUL are not used for transmissions based on the configured grant.
3. Conclusion
In this contribution, we discuss the impacts of the ConfiguredGrantTimer on DRX. Corresponding observations and proposals are listed as follows:
Observation 1: For configured grants, the ConfiguredGrantTimer plays a similar role to drx-RetransmissionTimerUL. 
Observation 2: If a UL grant is configured in DRX inactive time, the drx-HARQ-RTT-TimerUL and drx-RetransmissionTimerUL will not start.
Proposal 1: The Active Time includes the time while the ConfiguredGrantTimer is running.
Proposal 2: drx-HARQ-RTT-TimerUL and drx-RetransmissionTimerUL are not used for transmissions based on the configured grant.
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5. Text Proposal

--------------------------< Start of text proposal for TS38.321>--------------------------
< Unchanged parts are omitted >
5.7
Discontinuous Reception (DRX)
When a DRX cycle is configured, the Active Time includes the time while: 

-
drx-onDurationTimer or drx-InactivityTimer or drx-RetransmissionTimerDL or drx-RetransmissionTimerUL or ra-ContentionResolutionTimer (as described in subclause 5.1.5)  or ConfiguredGrantTimer is running; or

-
a Scheduling Request is sent on PUCCH and is pending (as described in subclause 5.4.4); or

-
a PDCCH indicating a new transmission addressed to the C-RNTI of the MAC entity has not been received after successful reception of a Random Access Response for the preamble not selected by the MAC entity (as described in subclause 5.1.4).
……

1>
if the MAC entity is in Active Time:
2>
monitor the PDCCH;

2>
if the PDCCH indicates a DL transmission or if a DL assignment has been configured:
3>
start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process immediately after the corresponding PUCCH transmission;

3>
stop the drx-RetransmissionTimerDL for the corresponding HARQ process.
2>
if the PDCCH indicates a UL transmission not addressed to the CS-RNTI or if a UL grant has been configured:

3>
start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process immediately after the first repetition of the corresponding PUSCH transmission;

3>
stop the drx-RetransmissionTimerUL for the corresponding HARQ process.
2>
if the PDCCH indicates a new transmission (DL or UL):

3>
start or restart drx-InactivityTimer.
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