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1.
Introduction
RAN1 agreed to introduce HARQ-ACK feedback for the efeMTC in RAN1#90 [1]:

Agreement:
· Explicit HARQ-ACK feedback is supported for the following purpose(s):

· Early termination of MPDCCH monitoring before going to sleep (details up to RAN2)

· FFS: Early termination of PUSCH transmission at least in FD-FDD and TDD

· The introduction of explicit HARQ-ACK feedback shall not increase the maximum number of MPDCCH blind decoding attempts.

In this contribution, we focus on DRX enhancement using HARQ feedback to reduce the unnecessary power consumption.
2.
Discussion 
In TS 36.321[2], the drx-ULRetransmissionTimer for asynchronous UL HARQ process is only used for the NB-IoT UE or a BL UE or an UE in enhanced coverage. The drx-ULRetransmissionTimer starts when an UL HARQ RTT timer expires regardless of whether the data of the UL HARQ was successfully transmitted or not since there is no HARQ feedback for the asynchronous UL HARQ. In other words, even if the data of the UL HARQ was successfully transmitted, the drx-ULRetransmissionTimer is started upon UL HARQ RTT Timer expiry, and the UE has to monitor PDCCH for UL retransmission, which is unnecessary. Therefore, unnecessary power is consumed.

However, in Rel-15, HARQ feedback is introduced for a BL UE or an UE in enhanced coverage. With the aid of HARQ feedback, the UE can identify whether the UL transmission is successful or not. Then, the UE can start the drx-ULRetransmissionTimr only when the data of the UL HARQ was not successfully transmitted. This enhancement can reduce unnecessary power consumption.

Note that this proposal is identical to the intention of starting the drx-RetransmissionTimer only when the DL data of the corresponding HARQ process was not successfully decoded.

Proposal 1. For Rel-15 MTC, the UE should start the drx-ULRetransmissionTimer upon UL HARQ RTT Timer expiry only when the UE does not receive HARQ-ACK feedback.

In addition, if the HARQ-ACK feedback is received while the drx-ULRetransmissionTimer is running, the UE does not have to monitor PDCCH further because there would be no more UL scheduling for retransmission. Therefore, it would be straightforward that the UE should stop the running drx-ULRetransmissionTimer when the UE receives the HARQ-ACK feedback of the UL transmission.
Proposal 2 For Rel-15 MTC, the UE should stop the drx-ULRetransmissionTimer for a HARQ process when the UE receives the HARQ-ACK feedback of the previous uplink transmission for the HARQ process.
In the meanwhile, it is still possible that the eNB schedules a new uplink transmission on MPDCCH without the HARQ-ACK feedback. In this case, it is still needed that the UE stops the drx-ULRetransmissionTimer same as in Rel-14 MTC.   
Proposal 3 For Rel-15 MTC, like Rel-14 MTC, the UE should stop the drx-ULRetransmissionTimer if MPDCCH indicates an UL transmission. 
With proposal 2 and 3, in Rel-15 MTC, the UE should stop the drx-ULRetransmissionTimer for a HARQ process either if MPDCCH indicates an UL transmission for the HARQ process or if HARQ ACK feedback is received for the UL transmission for the HARQ process.
4.
Conclusion
In this contribution, we propose that
Proposal 1. For Rel-15 MTC, the UE should start the drx-ULRetransmissionTimer upon UL HARQ RTT Timer expiry only when the UE does not receive HARQ-ACK feedback.

Proposal 2 For Rel-15 MTC, the UE should stop the drx-ULRetransmissionTimer for a HARQ process when the UE receives the HARQ-ACK feedback of the previous uplink transmission for the HARQ process.
Proposal 3 For Rel-15 MTC, like Rel-14 MTC, the UE should stop the drx-ULRetransmissionTimer if MPDCCH indicates an UL transmission. 
We also submitted a CR [3] related to this proposal.
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