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1.	Introduction
NB-IoT UE has one HARQ process per direction and restricted to half-duplex operation. Thus, DRX for NB-IoT is slightly modified so that the NB-IoT UE enters into the active time only when the UE needs to monitor the PDCCH. In other words, the UE stays inactive while the UE is not expected to receive any PDCCH. 
However, there is one case that onDurationTimer is running even in case there is no possibility to receive a PDCCH. In this contribution, we pointed out this and propose to align all the timers. 
2.	Discussion
The current DRX operation for NB-IoT is shown below: 
· In Downlink, the UE shall
· stop drx-InactivityTimer and onDurationTimer if the PDCCH indicates a transmission (DL, UL), the UE
· start the HARQ RTT Timer at the last PDSCH repetition if the PDCCH indicates a DL transmission or if a DL assignment;
· start or restart the drx-InactivityTimer and/or drx-RetransmissionTimer if a HARQ RTT Timer expires.

· In Uplink, the UE shall
· stop drx-InactivityTimer, drx-ULRetransmissionTimer and onDurationTimer if the PDCCH indicates a transmission (DL, UL), the UE
· start the UL HARQ RTT Timer at the last PUSCH repetition if the PDCCH indicates a UL transmission;
· start or restart drx-InactivityTimer and drx-ULRetransmissionTimer if a UL HARQ RTT Timer expires.

In summary, for DL, if HARQ RTT Timer is running, any timer that makes the UE monitor PDCCH is supposed to be stopped, i.e., not running. Those timers are drx-InactivityTimer, drx-RetransmissionTimer, and onDurationTimer. For UL, if UL HARQ RTT Timer is running, drx-InactivityTimer, drx-ULRetransmissionTimer, and onDurationTimer are stopped. In other words, we could find that all DRX timers are handled in a way that the NB-IoT UE is in inactive time in case the NB-IoT UE is not expected to receive a PDCCH.
Observation 1: In DRX timers handling, there was an intention to keep the UE in inactive state while the UE is not expected to receive a PDCCH, i.e, while HARQ RTT Timer or UL HARQ RTT Timer is running.

When looking into the onDurationTimer, however, we found that onDurationTimer is not completely handled in this way. Two cases are explained in the below:
· Case 1. HARQ RTT Timer or UL HARQ RTT Timer starts while onDurationTimer is running
· Case 2. onDurationTimer starts while HARQ RTT Timer or UL HARQ RTT Timer is running.
While Case 1 is already covered by stopping onDurationTimer, Case 2 is not covered, i.e., there is still a case that onDurationTimer is running while the UE is not expected to receive a PDCCH. In TS36.321, it is specified in Section 5.7 that
	-	If the Short DRX Cycle is used and [(SFN * 10) + subframe number] modulo (shortDRX-Cycle) = (drxStartOffset) modulo (shortDRX-Cycle); or
-	if the Long DRX Cycle is used and [(SFN * 10) + subframe number] modulo (longDRX-Cycle) = drxStartOffset:
-	start onDurationTimer.



The onDurationTimer simply starts based on a DRX cycle regardless of whether HARQ RTT Timer or UL HARQ RTT Timer is running or not. 
Observation 2: onDurationTimer starts based on the DRX cycle regardless of whether HARQ RTT Timer or UL HARQ RTT Timer is running or not. 

We think this is one thing that we haven’t completely found/handled during online/offline discussion for DRX in RAN2 #94. Thus, it would make sense to correct onDurationTimer so that onDurationTimer starts by taking the HARQ RTT Timer or UL HARQ RTT Timer into account.
Proposal. The NB-IoT UE should start onDurationTimer only if neither HARQ RTT Timer nor UL HARQ RTT Timer is running.

The draft CR is provided in R2-16xxxx.
3.	Conclusion
We found that onDurationTimer is not aligned with other DRX timers for NB-IoT and think this as an unintended behavior referring the past discussion in RAN2 #94. Thus, we propose that
Proposal. The NB-IoT UE should start onDurationTimer only if neither HARQ RTT Timer nor UL HARQ RTT Timer is running.
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