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1 Introduction
In RAN2#99 meeting, the topic of uplink HARQ-ACK feedback for Rel-15 MTC was discussed and the following agreements were 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 and #90bis meeting, two LSes [1][2] were sent to RAN2 to inform RAN1 agreements on uplink HARQ-ACK feedback:
	LS R1-1715299
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.
ACTION: 
RAN1 respectfully asks RAN2 to consider the agreement from RAN1 in their future UL HARQ-ACK feedback related works in Rel-15 efeMTC.
LS R1-1719206

RAN1#90bis made the following agreements regarding UL HARQ-ACK feedback in Rel-15 LTE efeMTC.

· Early termination of PUSCH transmission is supported at least in FD-FDD and TDD by the following:

· MPDCCH for UL grant for scheduling new UL data

· MPDCCH for explicit HARQ-ACK feedback
· For explicit HARQ-ACK feedback for early termination of PUSCH transmission:
· Explicit HARQ-ACK feedback for a single UE is carried in a DCI with the same DCI size as DCI format 6-0A/B. The DCI is carried on MPDCCH in UE-specific search space.

· FFS: Explicit HARQ-ACK feedback for multiple UEs is carried in a DCI
· For explicit HARQ-ACK feedback for early termination of MPDCCH monitoring:

· Explicit HARQ-ACK feedback for a single UE is carried in a DCI with the same DCI size as DCI format 6-0A/B. The DCI is carried on MPDCCH in UE-specific search space.
ACTION: 
RAN1 respectfully asks RAN2 to consider the agreement from RAN1 in their future UL HARQ-ACK feedback related works in Rel-15 efeMTC.


In this contribution, we will discuss early termination of PUSCH transmission from RAN2 perspective.
2 Discussion
RAN1 agreed the following two ways for early termination of PUSCH transmission at least in FD-FDD and TDD:

· MPDCCH for UL grant for scheduling new UL data

· MPDCCH for explicit HARQ-ACK feedback

In the following, we discuss these two matters separately.

· MPDCCH for UL grant for scheduling new UL data
In Rel-13 and Rel-14, a UE monitors MPDCCH for UL grants for scheduling new UL data or retransmission after the current PUSCH repetition transmission. The UE has to complete the transmission of all PUSCH repetitions, which will consume unnecessary additional UE power if the eNB decodes the PUSCH with a few repetitions. Currently, repetitions are transmitted similar to non-adaptive retransmission within a bundle. The HARQ entity delivers MAC PDU with the repetition number times indicated by lower layer. In order to support early termination of PUSCH transmission, the UE should monitor MPDCCH during PUSCH transmission and the physical layer should indicate to the MAC / HARQ entity the UL grant for scheduling new UL data. Then HARQ entity stops current UL data repetition delivery and starts to deliver new UL data to the physical layer.
Proposal1: In order to support early termination of PUSCH transmission, the UE monitors MPDCCH during PUSCH transmission.
Proposal2: Upon indication of the UL grant for scheduling new UL data from the physical layer, the HARQ entity stops current UL data repetition delivery and starts to deliver new UL data to physical layer.
· MPDCCH for explicit HARQ-ACK feedback
In order to receive the explicit HARQ-ACK feedback, the UE has to monitor MPDCCH during PUSCH transmission similar to the above case. When the UE receives the explicit HARQ-ACK feedback, the physical layer should indicate the feedback to the MAC / HARQ entity, and then HARQ entity stops the current UL data repetition delivery.
Proposal3: Physical layer indicates explicit HARQ-ACK feedback to the MAC HARQ entity.

Proposal4: Upon receiving the indication of explicit HARQ-ACK feedback from physical layer, the HARQ entity stops the current UL data repetition delivery.
3 Conclusion and Proposals
In this contribution, we discussed early termination of PUSCH monitoring from RAN2 point of view, and we propose that:
Proposal1: In order to support early termination of PUSCH transmission, the UE monitors MPDCCH during PUSCH transmission.

Proposal2: Upon indication of the UL grant for scheduling new UL data from the physical layer, the HARQ entity stops current UL data repetition delivery and starts to deliver new UL data to physical layer.
Proposal3: Physical layer indicates explicit HARQ-ACK feedback to the MAC HARQ entity.

Proposal4: Upon receiving the indication of explicit HARQ-ACK feedback from physical layer, the HARQ entity stops the current UL data repetition delivery.
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