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In RAN1, the need for the HAQR feedback for the UL transmission in efeMTC has already been discussed. In RAN1 90 meeting [1], following agreements were made. 
	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 RAN2 99 meeting [2] following agreements were made.
	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.



In this contribution, we discuss the benefits and any impacts in RAN2 of UL HARQ ACK feedback.
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Explicit UL HARQ ACK
In Rel-13 eMTC and Rel-14 feMTC, the HARQ operation for the PUSCH is asynchronous. There is no explicit HARQ feedback for PUSCH transmission. The HARQ-NACK feedback is implied by the retransmission UL grant for the same HARQ process and the HARQ-ACK is implied by the new UL grant for the same HARQ process. When connected mode DRX is configured, the HARQ-ACK for PUSCH can also be implied if UE receives nothing after the UL DRX retransmission timer (drx-ULRetransmissionTimer) for that HARQ process is expired. Currently, if MPDCCH does not indicate any UL grant for new transmission or retransmission for a HARQ process, UE cannot decide that the PUSCH transmission of that HARQ process is lost or reached the destination.
Therefore, an explicit HARQ-ack can be introduced to indicate the end of transmission if eNB has no further UL grant to provide for the HARQ process. Currently, BL UEs or UEs in CE need to wait 1.25 seconds it before it can move to IDLE mode after the reception of RRC connection release message from eNB. However, if lower layer can indicate that the reception of RRC connection release message has been successfully acknowledged, UE can move to IDLE mode immediately. For this purpose, UE can transmit the RLC ACK for the RRC connection release message using PUSCH. If there is no explicit HARQ, UE cannot make sure the RLC ACK has been successfully transmitted in PUSCH, which would mean the lower layer cannot indicate the higher layer of the successful acknowledgement. If explicit UL HARQ ACK is supported, it can be activated by the RRC connection release message such that UE can go to IDLE mode after successfully transmitting the RLC ACK. Therefore, the explicit HARQ-ack feedback for PUSCH is beneficial only when acknowledging the reception of RRC connection release message.
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Explicit UL HARQ can also be used for any PUSCH transmission with a HARQ process. When a UE is not configured with C-DRX, however, the consequence of explicit UL HARQ-ack is that it will consume more resource and UE has to receive more MPDCCH. Furthermore UE keeps monitoring PDCCH even after the reception of the UL HARQ-ack, it is not beneficial if the explicit UL HARQ-ack is not for the last PUSCH transmission of the RLC ACK for the reception of RRC connection release message. 
[bookmark: _Toc489533484][bookmark: _Toc489698104][bookmark: _Toc490167469][bookmark: _Toc490176749][bookmark: _Toc490210920][bookmark: _Toc490210947][bookmark: _Toc490245170][bookmark: _Toc490246587][bookmark: _Toc490250266][bookmark: _Toc494230600][bookmark: _Toc494230619][bookmark: _Toc494233367][bookmark: _Toc494234277][bookmark: _Toc494234505][bookmark: _Toc494379300]Explicit UL HARQ-ack feedback is not beneficial when the UE is not configured with C-DRX.
When a UE is configured with DRX, explicit UL HARQ feedback can be used to let the UE know that the PUSCH transmission is successful. In this case, UE can stop the UL DRX retransmission timer and go to DRX sleep if the RRC inactivity timer has already expired. However, power saving from stopping the DRX retransmission timer is not significant because UE consumes additional power from receiving the repetitions of the UL explicit HARQ when UE is operating in enhanced coverage. 
[bookmark: _Toc494234278][bookmark: _Toc494234506][bookmark: _Toc494379301]The explicit UL HARQ does not provide gain in power saving for the UE in enhanced coverage when it is configured with C-DRX.
[bookmark: _Toc494233372][bookmark: _Toc494234508][bookmark: _Toc494379304]Explicit UL HARQ feedback is not used for a PUSCH transmission which is not for the RLC ACK of the RRC connection release message.
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Based on the above discussion, we have following observations:
Observation 1 Explicit UL HARQ-ack feedback is not beneficial when the UE is not configured with C-DRX.
Observation 2 The explicit UL HARQ does not provide gain in power saving for the UE in enhanced coverage when it is configured with C-DRX.
Based on the observations and discussion, we propose:
Proposal 1.	UE goes to IDLE mode when the explicit UL HARQ-ack feedback for the RLC ACK of the reception of the RRC connection release message is received.
Proposal 2.	Explicit UL HARQ feedback is not used for a PUSCH transmission which is not for the RLC ACK of the RRC connection release message.
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