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1	Introduction
At RAN2#109 there was discussion on the interaction between configured grants and the start of the DRX inactivity timer. RAN2 agreed to come back at the next meeting, but it seems this issue was forgotten at RAN2#109bis and all subsequent meetings since. As ambiguities might remain for this issue, it is necessary to close it. 
In this contribution we propose that a PDCCH activating a configured grant does not start the DRX inactivity timer.
[bookmark: _Ref178064866]2	Discussion
2.1	Problem
The issue is how to interpret the following text from 38.321 (version 15.10.0):
1>	if the MAC entity is in Active Time:
2>	monitor the PDCCH as specified in TS 38.213 [6];
2>	if the PDCCH indicates a DL transmission:
3>	start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;
3>	stop the drx-RetransmissionTimerDL for the corresponding HARQ process.
2>	if the PDCCH indicates a UL transmission:
3>	start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of 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 in the first symbol after the end of the PDCCH reception.
At RAN2#109 there were different opinions whether the highlighted text applies to a PDCCH activating a configured grant, or in other words if a configured grant activation starts the DRX inactivity timer. 
2.2	At RAN2#109
RAN2 discussed the matter at RAN2#109 with the following outcome:
R2-2001626	Clarification on the Operation of DRX Inactivity Timer	Apple	CR	Rel-15	38.321	15.8.0	0700	-	F	NR_newRAT-Core
=> Revised in R2-2002065
R2-2002065	Clarification on the Operation of DRX Inactivity Timer	Apple	CR	Rel-15	38.321	15.8.0	0700	1	F	NR_newRAT-Core
[AT109e][002][NR15] Majority’s view is Alt2, and one company prefers Alt1; There seems to be support to have a clarification, Companies can check the internal implementation. Can come back next meeting.
It should be noted that Alt1 corresponds to the UE not starting the timer and Alt2 corresponds to the UE starting the timer.
We cannot see that RAN2 has not come back to this problem and thus the ambiguity remains. Furthermore, it is important that UE and gNB have the same understanding of how DRX should operate to avoid state mismatch. 
2.3	Analysis of the problem
The purpose of the DRX Inactivity timer is to keep the UE awake and decode PDCCH after it has received or transmitted a MAC PDU. This is useful if there is a need to retransmit the MAC PDU or to send UL replies to DL traffic (e.g. TCP ACKs). 
For dynamic grants there is no question that the timer is started, as each transmission is preceded with a grant on the PDCCH. However, for configured grants there is no preceding PDCCH grant and the timer is not started. The only exception is the PDCCH transmission activating a type 2 configured grant. This PDCCH transmission will result in new data being transmitted in the uplink, thus it is possible to argue that the condition is fulfilled. 
On the other hand, one could argue that for all other transmissions using the configured grant, the timer is not started and starting it only for the activation would constitute a (potentially expensive) exception. Furthermore, this problem does not exist for type 1 as there is no PDCCH activation in that case. 
Interoperability problems due to this ambiguity could exist already today. If the UE starts the timer but the network does not, the UE may spend more time awake than the network thinks, thus wasting unnecessary power. This is perhaps not very severe, unless activation commands are sent often.
If the network starts the timer and the UE does not the network may continue to schedule the UE, but the UE will not respond. This reduces overall system performance. We think this problem is more severe than the other one and a network implementation should probably assume the UE does not start the timer.
Based on the above discussion we make the following proposal.
[bookmark: _Toc54254679]Upon receiving a type 2 configured grant activation on PDCCH the MAC entity shall not start the DRX Inactivity Timer.
2.4	Text proposal
This is a text proposal for clause 5.7 in TS 38.321, v 15.10.0. We think a note explaining the condition should be sufficient.
1>	if the MAC entity is in Active Time:
2>	monitor the PDCCH as specified in TS 38.213 [6];
2>	if the PDCCH indicates a DL transmission:
3>	start the drx-HARQ-RTT-TimerDL for the corresponding HARQ process in the first symbol after the end of the corresponding transmission carrying the DL HARQ feedback;
3>	stop the drx-RetransmissionTimerDL for the corresponding HARQ process.
2>	if the PDCCH indicates a UL transmission:
3>	start the drx-HARQ-RTT-TimerUL for the corresponding HARQ process in the first symbol after the end of 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 in the first symbol after the end of the PDCCH reception.
NOTE 1:	A PDCCH indicating activation of configured grant type 2 is not considered to indicate a new transmission.
1>	in current symbol n, if the MAC entity would not be in Active Time considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received and Scheduling Request sent until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause:
2>	not transmit periodic SRS and semi-persistent SRS defined in TS 38.214 [7];
2>	not report CSI on PUCCH and semi-persistent CSI configured on PUSCH.
1>	if CSI masking (csi-Mask) is setup by upper layers:
2>	in current symbol n, if drx-onDurationTimer would not be running considering grants/assignments/DRX Command MAC CE/Long DRX Command MAC CE received until 4 ms prior to symbol n when evaluating all DRX Active Time conditions as specified in this clause:
3>	not report CSI on PUCCH.
NOTE 2:	If a UE multiplexes a CSI configured on PUCCH with other overlapping UCI(s) according to the procedure specified in TS 38.213 [6] clause 9.2.5 and this CSI multiplexed with other UCI(s) would be reported on a PUCCH resource outside DRX Active Time, it is up to UE implementation whether to report this CSI multiplexed with other UCI(s).
3	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Upon receiving a type 2 configured grant activation on PDCCH the MAC entity shall not start the DRX Inactivity Timer.
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