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1	Introduction
In the Rel-15 WI of eFeMTC, one of the objectives is to reduce power consumption for physical channels:
	· Power consumption reduction for physical channels [RAN1 lead, RAN2, RAN4]
· Study and, if found beneficial for connected mode, specify physical signal/channel/DCI for HARQ-ACK feedback in DL for data transmission in UL.


In RAN2#101 meeting [1], based on RAN1 LS, RAN2 acknowledged the use case of early PUSCH and/or MPDCCH termination and made the following agreements:
	- Early termination of MPDCCH and/or PUSCH can be used to complete RRC connection release procedure faster. RAN2 assumes no changes in RAN2 specification to capture this agreement.


In RAN2#101bis meeting [2], following were further agreed:
	[bookmark: _Hlk511813089]Agreements
- If the UE receives the DCI indicating “early termination of any ongoing PUSCH transmission”, it considers this as HARQ acknowledgment for the corresponding UL HARQ-process.
- For the DCI indication above;
· if the PUSCH transmission is ongoing, the UE shall not start the UL HARQ-RTT timer and/or drx-ULRetransmissionTimer.
· if the PUSCH transmission is completed and drx-ULRetransmissionTimer is running, the UE shall stop the drx-ULRetransmissionTimer.
-  If the PUSCH transmission is completed and UL HARQ-RTT timer is running, RAN2 assumes that the UE does not receive the DCI message.
- If the UE receives the DCI indicating “early termination of MPDCCH monitoring and early termination of any ongoing PUSCH transmission”, it considers this as HARQ acknowledgment for the corresponding UL HARQ-process.
· FFS if the indication impacts the DRX behaviour.


In this contribution, we would like to discuss the MPDCCH monitoring issue for UE to receive UL HARQ-ACK feedback.
2	Discussion
In legacy releases, there is no explicit UL HARQ-ACK feedback for eMTC UEs. UE can only know whether UL data is correctly received by monitoring the next MPDCCH which schedules new UL transmission or retransmission. This is all done after UE completes the PUSCH transmission and UL HARQ RTT timer and drx-ULRetransmissionTimer are the corresponding DRX timers to control this HARQ process. According to TS36.321 section 5.7, UE starts the UL HARQ RTT Timer for the corresponding HARQ process in the subframe containing the last repetition of the corresponding PUSCH transmission and when UL HARQ RTT Timer expires, UE starts the drx-ULRetransmissionTimer for the corresponding HARQ process and starts to monitor MPDDCH at the same time.
With the introduction of explicit UL HARQ-ACK feedback, acknowledgement of UL data reception is not linked with UL scheduling anymore and eNB can send the HARQ-ACK as early as it wants, e.g. if eNB can receive PUSCH using only a few of the scheduled repetitions and wants the UE to terminate ongoing PUSCH transmission. Different from the legacy behaviour, this requires the UE to monitor MPDCCH during PUSCH transmission. However, it is still not clear when the UE should start to monitor MPDCCH as this was not reflected in the above listed agreements.
The legacy behaviour is no longer relevant for this case because UE does not know which is the last (i.e. to be terminated) repetition until it receives the HARQ-ACK feedback. Therefore, UE has to monitor MPDCCH beforehand. In the last meeting, there was a contribution [3] proposing to start the drx-ULRetransmissionTimer for the corresponding HARQ process in the subframe containing the first repetition of the corresponding PUSCH transmission, which means that UE starts to monitor MPDCCH at the same time of starting PUSCH transmission. We understand that UL HARQ RTT Timer should still be applied here to leave time for eNB to process the PUSCH reception and HARQ-ACK transmission, and during this timer running, the UE is not required to monitor MPDCCH. Therefore, UL HARQ RTT timer should be started in the first repetition of PUSCH transmission and drx-ULRetransmissionTimer follows UL HARQ RTT Timer’s expiry in the same way as legacy.
Proposal 1: To monitor MPDDCH during PUSCH transmission, the UE shall start UL HARQ RTT Timer for the corresponding HARQ process in the subframe containing the first repetition of the corresponding PUSCH transmission.
3	Conclusion
In this contribution, we discussed the MPDCCH monitoring issue for UE to receive UL HARQ-ACK feedback during PUSCH transmission, and following proposal was made:
Proposal 1: To monitor MPDDCH during PUSCH transmission, the UE shall start UL HARQ RTT Timer for the corresponding HARQ process in the subframe containing the first repetition of the corresponding PUSCH transmission.
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