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1
Introduction
In RAN1#92bis meeting, some agreements were reached on UL HARQ-ACK feedback for eMTC. But there are several remaining issues as indicated by [1], which need to be discussed further.

· Issue #3: HARQ-ACK monitoring occasions for explicit UL HARQ-ACK feedback 
· Issue #4: Whether to support explicit HARQ-ACK feedback for multiple UEs (UE-group UL HARQ-ACK feedback)
· Issue #5: Capability and configuration of UL HARQ-ACK feedback  
· Issue #6: Early Msg3 termination during EDT(early data transmission) procedure 

In this contribution, the left issues on UL HARQ-ACK feedback are discussed.
2
Discussion
· HARQ-ACK monitoring occasions for explicit UL HARQ-ACK feedback
In some contributions, introducing new HARQ-ACK monitoring occasions were proposed during the PUSCH transmission. Considering the agreements in RAN1#90 bis meeting, it means the new UE specific search space will be introduced. As HARQ-ACK would transmit in UE specific search space, rather than in the common search space, it would increase the control signalling overhead significantly. 
· 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.
· 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
With existing agreements on UL HARQ-ACK feedback, it’s not necessary to do optimization with additional cost. 
Proposal 1: No new HARQ-ACK monitoring occasions are introduced.
· Whether to support explicit HARQ-ACK feedback for multiple UEs (UE-group UL HARQ-ACK feedback)
As shown in our paper [2] [3], if multiplexing UL HARQ-ACK feedbacks for multiple UEs in a single common DCI, the DL control overhead is reduced clearly comparing with single HARQ-ACK feedback. But still there are concerns on standard effort, e.g., new CSS in CE Mode B, new DCI format and new RNTI. Considering the tight schedule of Rel.15, this feature can be considered in future release.
Proposal 2: Explicit HARQ-ACK feedback for multiple UEs carried in a single DCI can be considered in future release.
· Capability and configuration of UL HARQ-ACK feedback  

For eMTC UE with the HARQ-ACK feedback capability, it should support the early PUSCH transmission, more specifically, when HARQ-ACK is received in subframe n, UE stop transmitting ongoing PUSCH in subframe n+k. No additional UE capability indication is required. As it’s optional feature, so UL HARQ-ACK feedback can be semi-statically configured according to UE capability and network implementation via the defined UE specific RRC parameter “mpdcch-ulHarqAckFeedback-config”. 

Proposal 3: UE indicates the capability if the explicit UL HARQ-ACK feedback is supported.
· Early Msg3 termination during EDT(early data transmission) procedure
Early termination of PUSCH transmission was already agreed. The similar principle could be applied to terminate Msg3 transmission, in case of UE can monitor the MPDCCH to detect the HARQ-ACK feedback and detect the DCI with Msg 4 scheduling during the Msg3 transmission. Thus, the additional UE power consumption can be saved, and Msg 4 is scheduled earlier. To fulfill this function, both feature early Msg3 transmission and UL HARQ-ACK feedback need to be supported by UE.
In addition, the UE specific RRC parameter “mpdcch-ulHarqAckFeedback-config” is defined to indicate whether feature UL HARQ-ACK feedback is enabled or not. However at the time of Msg3 transmission, RRC connection is not established, thus the feature UL HARQ-ACK feedback can’t be enabled. To terminate the Msg3 transmission earlier, additional requirements are needed from UE side and eNB side.
1. UE is required to monitor the MPDCCH during the Msg3 transmission, and UE would assume the feature UL HARQ-ACK feedback is enabled always. 

2. eNB support both features, and UL HARQ-ACK feedback is always enabled for early data transmission UE.

Even with above capability, PDCCH with UL HARQ-ACK feedback still can’t be transmitted as no C-RNTI is available for the UE. Based on above analysis, the following is proposed. Based on above analysis, the following is proposed.
Proposal 4: Early Msg3 termination during EDT procedure is not supported.
4
Conclusion

In this contribution, we provide the analysis of left issues for UL HARQ feedback. The following proposals are made.

Proposal 1: No new HARQ-ACK monitoring occasions are introduced.
Proposal 2: Explicit HARQ-ACK feedback for multiple UEs carried in a single DCI can be considered in future release.

Proposal 3: UE indicates the capability if the explicit UL HARQ-ACK feedback is supported.
Proposal 4: Early Msg3 termination during EDT procedure is not supported.
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