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Discussion
In the last RAN1, WF on HARQ-ACK feedback for PUSCH was presented [1]. Following were proposed and it was encouraged to have offline email discussion.
	· For ACK/NACK feedback for PUSCH transmission of UEs operating CE (i.e. with PUSCH repetition), the mechanism to reduce the overhead is supported. 
· FFS among following. Combination is not excluded. FFS for other than HARQ-ACK content is included in the same DCI.
· Option 1A:   A HARQ-ACK/NACK for single UE is carried via a DCI format with same size as a DCI format for PDSCH and/or PUSCH scheduling
· Option 1B:   A HARQ-ACK/NACK for single UE is carried via a DCI format with smaller size as a DCI format for PDSCH and/or PUSCH scheduling.
· Option 1C:    ACK for single UE is implicitly indicated via a DCI for new transmission. NACK for single UE is implicitly indicated via a smaller DCI for retransmission. 
· Option 1D:   ACK only is transmitted or NACK only is transmitted via a DCI format
· Option 2:   A HARQ-ACK/NACK for multiple UEs is carried via a DCI format with same or smaller size as a DCI format for PDSCH and/or PUSCH scheduling



Because of the lack of the discussion time,  WF listed several options based on the input without so much structure.  We think the candidate listed mechanism to reduce the overhead can be categorized from following points.
- whether the DCI size is same as that of a DCI format for PDSCH and/or PUSCH scheduling.
- whether one DCI contains ACK/NACK feedback for a single UE or multiple UEs.
If one DCI contains ACK/NACK for single UE, there are the following possibilities.
- To define a DCI carrying ACK (only) and DCI carrying NACK (only).
- To define a DCI carrying ACK (only).
- Only NACK for a single UE via a small DCI for non-adaptive retransmissions is defined. (ACK is implicitly indicated via a DCI for a new transmission).
If one DCI contains ACK/NACK for multiple UEs,
- ACK/NACK is sent similar to DCI format 3/3A

On the DCI size, here can be the following possibilities. Currently blind decoding is realized for two DCI sizes for user specific search space (USS) and two DCI sizes for common search space (CSS). Therefore, 
If two DCI format sizes are supported.
- One size is the common size with PDSCH and PUSCH scheduling MTC-DCI. The other size is a very compact DCI for ACK/NACK feedback for PUSCH
- One size is the PDSCH scheduling MTC-DCI size. The other size is the PUSCH scheduling MTC-DCI size. The very compact DCI for ACK/NACK feedback for PUSCH is not supported.
If more than two DCI format sizes are supported.
- One size is the PDSCH scheduling MTC-DCI size. The other size is the PUSCH scheduling MTC-DCI size. The very compact DCI for ACK/NACK feedback for PUSCH determines the third DCI size.
In order to conclude above points, some more discussion on DCI sizes is required. 

Our preference is that one DCI contains ACK/NACK feedback for a single UE only. To have multiple UEs in a DCI would be difficult to optimize repetition times as different UE would have different repetition times. 

[bookmark: _GoBack]We have a concern on the design that only ACK is defined as explicit feedback (as covered by Option 1D). This design could lead to an autonomous non-adaptive PUSCH retransmission by a UE if nothing is received, i.e. the default behaviour is a retransmission after the assignment. We have the concern on false detection of DCI to trigger the initial transmission and miss detection of the subsequent ACK. Then a UE could continuously retransmit PUSCH after an assignment.
We support the proposal that "only NACK for a single UE via a small DCI for non-adaptive retransmission is defined. (ACK is indicated implicitly via a DCI for a new transmission)" if smaller DCI is supported. 
For the progress of ACK/NACK feedback for PUSCH, we propose the following.
Proposal 1: In order to decide ACK/NACK feedback for PUSCH, further discussion on DCI for PDSCH and/or PUSCH scheduling are necessary especially about the DCI size and the number of BD trials. 
Proposal 2: If smaller DCI is supported, it is suggested to agree "only NACK for a single UE via a small DCI for non-adaptive retransmission is defined. (ACK is indicated implicitly via a DCI for a new transmission)" 

Conclusion
We discussed HARQ-ACK/NACK feedback for PUSCH. For the progress of this discussion, we propose following.
Proposal 1: In order to decide ACK/NACK feedback for PUSCH, further discussion on DCI for PDSCH and/or PUSCH scheduling are necessary especially DCI size and the number of BD trials. 
Proposal 2: If smaller DCI is supported, it is suggested to agree "only NACK for a single UE via a small DCI for non-adaptive retransmission is defined. (ACK is indicated implicitly via a DCI for a new transmission)" 
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