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1	Introduction
[bookmark: _GoBack]DRX for configured grant was briefly discussed in the previous meeting without any change made [1]. In this contribution we further discuss the issue.
2	Discussion
During the discussion, it was pointed out that inactivity timer does not need to be restarted as HARQ RTT timer will be restarted and RetransmissionTimer will keep the UE monitoring PDCCH when HARQ RTT timer expires. But it should be noted that current MAC specification [2], (re)start of HARQ RTT timer and inactivity timer is only done during active time when a PDCCH is received!
	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 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.



Proposal 1: confirm that it is possible the configured grant is not aligned with DRX drx-onDurationTimer or active time.
Observation: according to current specification, no timer is started if configured grant is not within active time.
No special handling in LTE with the assumption of SPS occasions are typically aligned with drx-onDurationTimer, so that the eNB can override with dynamic grant if needed. With very short SPS periodicity now, it is not likely to align the configured grant with drx-onDurationTimer. The UE shall monitor PDCCH after the configured assignment/grant, as if scheduled via DCI, otherwise it will need to wait for next OnDuration, which defeat the purpose of using configured grant for urgent services to reduce latency. 
With proper DRX timer handling, it would be possible to configure DRX together with configure grant to serve delay sensitive services without compromise UE’s power consumption.
Proposal 2: confirm that the UE shall monitor PDCCH after it transmits on the configured grant.
Possible options to make UE monitor PDCCH after using the configured grant:
· Option 1: start HARQ RTT timer
· Option 2: start inactivity timer
· Option 3: consider configuredGrantTimer running as part of active time
Option 1, if no timer to keep the UE awake, HARQ RTT timer should at least be started to ensure retransmission timer will be started after expiry of the HARQ RTT timer, as most companies already assumed so during the online discussion, which is unfortunately not the case according to current specification. One simple way could be to move the timer handling out from the “if the MAC entity is in Active Time:” condition so that the timers are correctly handled even if the configured grant/assignment are not within active time. 
Option 2 aligns with new transmission via DCI. Note that it was agreed in the last meeting that “bwp-InactivityTimer is (re-)started, if MAC PDU is transmitted in a configured uplink grant or received in a configured downlink assignment”, which means the configured grant is handled the same way as for dynamic grant. We do not see any reason to do differently for DRX, esp. it is more even important to keep the UE awake for DRX. 
Option 3, as the configuredGrantTimer is for different purpose of preventing the configured grant to be used for new transmission, the values could be set quite different from the DRX timers, thus not necessarily serve the purpose.
Option 1 and 2 are not mutually exclusive since one for retransmission and the other for new transmission as scheduled via DCI.
Proposal 4: the HARQ RTT timer is be started upon UL transmission on a configured grant or a DL reception a DL assignment, regardless of whether the MAC entity is in active time.
Proposal 5: inactivity timer is started or restarted when a MAC PDU is multiplexed and transmitted on a configured grant or a new transmission is received in a configured downlink assignment, regardless of whether the MAC entity is in active time.
3	Conclusion
DRX operation for SPS is discussed in this contribution with the following proposals proposed. TP for 38.321 is provided in the Annex and CR in [3].
Proposal 1: confirm that it is possible the configured grant is not aligned with DRX drx-onDurationTimer or active time.
Observation: according to current specification, no timer is started if configured grant is not within active time.
Proposal 2: confirm that the UE shall monitor PDCCH after it transmits on the configured grant.
Proposal 4: the HARQ RTT timer is started upon UL transmission on a configured grant or a DL reception a DL assignment, regardless of whether the MAC entity is in active time.
Proposal 5: inactivity timer is started or restarted when a MAC PDU is multiplexed and transmitted on a configured grant or a new transmission is received in a configured downlink assignment, regardless of whether the MAC entity is in active time.
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Annex TP for 38.321
[bookmark: _Toc502437820]5.7	Discontinuous Reception (DRX)
The MAC entity may be configured by RRC with a DRX functionality that controls the UE’s PDCCH monitoring. When in RRC_CONNECTED, if DRX is configured, the MAC entity may monitor the PDCCH discontinuously using the DRX operation specified in this subclause; otherwise the MAC entity shall monitor the PDCCH continuously. When using DRX operation, the MAC entity shall monitor PDCCH according to requirements found in this specification.
RRC controls DRX operation by configuring the following timers:
-	drx-onDurationTimer: the duration at the beginning of a DRX Cycle;
-	drx-SlotOffset: the delay in slots before starting the drx-onDurationTimer;
-	drx-InactivityTimer: the duration after the PDCCH occasion in which a PDCCH indicates an initial UL or DL user data transmission for the MAC entity;
-	drx-RetransmissionTimerDL (per DL HARQ process): the maximum duration until a DL retransmission is received;
-	drx-RetransmissionTimerUL (per UL HARQ process): the maximum duration until a grant for UL retransmission is received;
-	drx-LongCycle: the Long DRX cycle;
-	drx-ShortCycle (optional): the Short DRX cycle;
-	drx-ShortCycleTimer (optional): the duration the UE shall follow the Short DRX cycle;
-	drx-HARQ-RTT-TimerDL (per DL HARQ process): the minimum duration before a DL assignment for HARQ retransmission is expected by the MAC entity;
-	drx-HARQ-RTT-TimerUL (per UL HARQ process): the minimum duration before a UL HARQ retransmission grant is expected by the MAC entity.
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) 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).
When DRX is configured, the MAC entity shall:
1>	if a drx-HARQ-RTT-TimerDL expires:
2>	if the data of the corresponding HARQ process was not successfully decoded:
3>	start the drx-RetransmissionTimerDL for the corresponding HARQ process.
1>	if an drx-HARQ-RTT-TimerUL expires:
2>	start the drx-RetransmissionTimerUL for the corresponding HARQ process.
1>	if a DRX Command MAC CE or a Long DRX Command MAC CE is received:
2>	stop drx-onDurationTimer;
2>	stop drx-InactivityTimer.
1>	if drx-InactivityTimer expires or a DRX Command MAC CE is received:
2>	if the Short DRX cycle is configured:
3>	start or restart drx-ShortCycleTimer;
3>	use the Short DRX Cycle.
2>	else:
3>	use the Long DRX cycle.
1>	if drx-ShortCycleTimer expires:
2>	use the Long DRX cycle.
1>	if a Long DRX Command MAC CE is received:
2>	stop drx-ShortCycleTimer;
2>	use the Long DRX cycle.
1>	if the Short DRX Cycle is used, and [(SFN * 10) + subframe number] modulo (drx-ShortCycle) = (drx-StartOffset) modulo (drx-ShortCycle); or
1>	if the Long DRX Cycle is used, and [(SFN * 10) + subframe number] modulo (drx-LongCycle) = drx-StartOffset:
2>	if drx-SlotOffset is configured:
3>	start drx-onDurationTimer after drx-SlotOffset.
2>	else:
3>	start drx-onDurationTimer.
1>	if the MAC entity is in Active Time:
2>	monitor the PDCCH;
2>	if the PDCCH indicates a new transmission (DL or UL):
3>	start or restart drx-InactivityTimer.
1>	else (i.e. not part of the Active Time):
2>	not report CQI/PMI/RI on PUCCH.
12>	if the PDCCH indicates a DL transmission or if a DL assignment has been configured:
32>	start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process immediately after the corresponding PUCCH transmission;
32>	stop the drx-RetransmissionTimerDL for the corresponding HARQ process.
21>	if the PDCCH indicates a UL transmission or if a UL grant has been configured:
32>	start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process immediately after the first repetition of the corresponding PUSCH transmission;
32>	stop the drx-RetransmissionTimerUL for the corresponding HARQ process.
1>	if a MAC PDU is multiplexed and transmitted in a configured uplink grant or a new transmission is received in a configured downlink assignment:
2>	start or restart drx-InactivityTimer.
2>	if the PDCCH indicates a new transmission (DL or UL):
3>	start or restart drx-InactivityTimer.
1>	else (i.e. not part of the Active Time):
2>	not report CQI/PMI/RI on PUCCH.

