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1 Introduction

In RAN #75 meeting, new WID on R15 eFeMTC WI was agreed [1]. 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 RAN1 #89, the following agreements are made:

	· If explicit UL HARQ-ACK feedback is supported, it is based on MPDCCH.


In RAN1 #90, the following agreements are made:

	· 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 


We will discuss the impacts on the RAN2 specifications for this issue based on the RAN1’s agreements. And provide our considerations in this paper.
2 Discussion

As there is no explicit UL HARQ-ACK feedback in Rel 14 feMTC, the UE doesn’t know whether the UL data was successfully received by eNB or not. The NDI contained in new UL data transmission scheduling can implicitly indicate that the previous data has been successfully received. However, if the UL data transmission is not frequent, the UE has to keep monitoring MPDCCH until HARQ retransmission timer expires. If the UE can receive an explicit UL HARQ-ACK feedback from eNB during HARQ retransmission timer running, it can make UE go to sleep early and much power will be saved. That’s the intention that RAN1 has agreed to support explicit HARQ-ACK feedback.
RAN1 has agreed one of the purposes of UL HARQ-ACK feedback is for early termination of MPDCCH monitoring before going to sleep. We think it’s suitable for the UL HARQ-ACK feedback to be used in the scenario of RRC connection release procedure. 
For one case that RRCConnectionRelease is initiated by eNB, when UE receives RRCConnectionRelease message, the UE should transmit RLC ACK for acknowledgement in PUSCH. If the UE stays in coverage enhancement, the RLC ACK would be transmitted with many repetitions. The UE has to wait for enough time and keep monitoring MPDCCH before it can go to idle. If the eNB can transmit the HARQ-ACK feedback as soon as it receives the RLC ACK from UE, the UE can earlier stop MPDCCH monitoring and go to sleep. 
For another case of fast RRCConnectionRelease which is under discussion, when the eNB receives reported BSR=0 from UE, the eNB may transmit ACK instead of RRCConnectionRelease message. Here UL HARQ-ACK feedback can be used as this ACK to trigger the UE earlier stop MPDCCH monitoring and go to sleep. In all these case, the UE power consumption can be further reduced.
Proposal 1: It’s suggested to introduce UL HARQ-ACK feedback in RRC connection release scenario for the UE to early terminate MPDCCH monitoring before going to sleep.
In Rel-13 eMTC, PHICH-less operation is performed, and HARQ-ACK feedback for PUSCH is achieved by DCI for UL grant. ACK feedback is assumed if UE has not received UL grant or there has no NDI field in UL grant. NACK feedback is assumed if NDI field is in UL grant for indicating retransmission scheduled. 
Due to inaccurate measurement result and large repetition granularity design, selected repetition number of PUSCH (re)transmission may be much larger than the actually required repetition number for correct decoding, especially for enhanced coverage. Thus, PUSCH would be successfully decoded before the end of allocated repetitions. In addition, in order to ensure enough transmission reliability and low transmission delay, the relatively lower target BLER for initial transmission (e.g., 10%) can be used. In this case, the possibility of earlier decoding of PUSCH would be further increased. However, based on existing mechanism, that is, HARQ-ACK feedback for PUSCH would be sent only after configured number of repetitions of PUSCH transmission has finished, even if PUSCH has been successfully decoded early, the eMTC UE would not receive the HARQ-ACK feedback and would keep transmitting PUSCH repetitions which are not needed at all. As we know, power for UL transmission is main part of UE power consumption. Unnecessary UL transmission is highly unexpected for the reason of UE power saving.  
So we think it’s highly necessary to introduce UL HARQ-ACK feedback for the above scenario. When eNB has successfully decoded PUSCH before end of configured number of PUSCH repetitions, it is preferred that ACK feedback is transmitted by eNB to the UE to early terminate unnecessary PUSCH repetitions. Accordingly, when ACK feedback from eNB is detected, UE would stop remaining PUSCH repetitions. With such optimization, the unnecessary power and resource consumption caused by unnecessary PUSCH transmission can be avoided. 
Proposal 2: UL HARQ-ACK feedback should be supported for early termination of PUSCH transmission.

3 Conclusion

Based on the analysis in this paper, we have the following observation and proposals:

Proposal 1: It’s suggested to introduce UL HARQ-ACK feedback in RRC connection release scenario for the UE to early terminate MPDCCH monitoring before going to sleep.
Proposal 2: UL HARQ-ACK feedback should be supported for early termination of PUSCH transmission.
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