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1 Introduction
In last RAN2#99 meeting, the topic of uplink HARQ-ACK feedback for Rel-15 MTC was discussed and the following agreements was achieved:

	Agreements:
· The support for UL HARQ ACK feedback for early termination signalling (ETS) is up to RAN1 to decide.

· UL HARQ ACK feedback is beneficial with respect to UE power consumption from RAN2 standpoint.




Additionally, in RAN1#90 meeting, an LS [1] was sent to RAN2 to inform RAN1 agreements on uplink HARQ-ACK feedback:
	RAN1#90 made the following agreements regarding UL HARQ-ACK feedback in Rel-15 efeMTC.

· 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.




RAN1 left the details of early termination of MPDCCH monitoring to RAN2. In this contribution, we will discuss early termination of MPDCCH monitoring from RAN2 perspective.
2 Discussion
2.1 Early termination of MPDCCH monitoring
In Rel-13 and Rel-14 MTC, there is no explicit HARQ-ACK feedback for PUSCH transmission. The toggled new data indicator (NDI) bit carried in the MPDCCH indicates the HARQ-ACK feedback for the previous PUSCH transmission implicitly. If the PUSCH transmission is frequent, the UE can be acknowledged timely. However, in this case, the UE had better not terminate MPDCCH monitoring as the eNB schedules the UE continuously. If the PUSCH transmission is infrequent, the UE will receive no NDI timely to acknowledge the last PUSCH transmission as shown in Figure1 below. In that case, the UE has to monitor MPDCCH continuously until drx-ULRetransmissionTimer expires. If an explicit HARQ-ACK feedback is introduced for the last PUSCH transmission, it will be benefit for the UE to terminate the MPDCCH monitoring. 

Observation1: Implicit HARQ-ACK feedback is enough to acknowledge the previous PUSCH transmission in case of frequent PUSCH transmission.

Observation2: Explicit HARQ-ACK feedback benefits for UE power consumption on MPDCCH monitoring in case of infrequent PUSCH transmission.
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Figure1 Frequent and infrequent PUSCH transmission
For infrequent PUSCH transmission, the following case should be considered:
· Case1: Explicit HARQ-ACK feedback for every infrequent PUSCH transmission before RRC Connection Release.

As shown in Figure2, explicit HARQ-ACK feedback is transmitted for the PUSCH transmission without timely implicit HARQ-ACK feedback before RRC Connection Release. Then the UE does not need to wait for the expiration of drx-ULRetransmissionTimer when the UE decides to terminate MPDCCH monitoring, which is power efficient for the UE. 
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Figure2 Explicit HARQ-ACK feedback for every infrequent PUSCH transmission before RRC Connection Release
· Case2: Explicit HARQ-ACK feedback for PUSCH transmission confirming RRC Connection Release.

As shown in Figure3, explicit HARQ-ACK feedback is transmitted for the last PUSCH transmission confirming RRC Connection Release. Currently, there is no explicit HARQ-ACK feedback for the PUSCH transmission confirming RRC Connection Release. Then the UE has to wait for a long time before releasing the RRC Connection. With the introduction of explicit HARQ-ACK, the UE can release the RRC Connection earlier, so that the UE monitors less MPDCCH.
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Figure3 Explicit HARQ-ACK feedback for PUSCH transmission confirming RRC Connection Release

Proposal: Explicit HARQ-ACK applies for infrequent PUSCH transmission, which includes PUSCH transmission before RRC Connection Release and PUSCH transmission confirming RRC Connection Release, in order for the UE to decide terminating MPDCCH monitoring.
3 Conclusion and Proposals
In this contribution, we discussed early termination of MPDCCH monitoring from RAN2 point of view, and we observe and propose that:
Observation1: Implicit HARQ-ACK feedback is enough to acknowledge the previous PUSCH transmission in case of frequent PUSCH transmission.

Observation2: Explicit HARQ-ACK feedback benefits for UE power consumption on MPDCCH monitoring in case of infrequent PUSCH transmission.
Proposal: Explicit HARQ-ACK applies for infrequent PUSCH transmission, which includes PUSCH transmission before RRC Connection Release and PUSCH transmission confirming RRC Connection Release, in order for the UE to decide terminating MPDCCH monitoring.
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