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1 Introduction
The HARQ-ACK feedback timing related aspects for NR have been discussed in the previous RAN1 meetings. Following agreements were achieved during RAN1 meeting [1, 2]:
Agreements: (RAN1 #86bis)
· For slot-based scheduling, NR specification should support the following

· DL data reception in slot N and corresponding acknowledgment in slot N+K1

· All UEs should support K1≥1 with exact values for K1 FFS

· Some UEs may support K1=0 (FFS conditions)

Agreements:(NR Ad-Hoc)
· Timing between DL assignment and corresponding DL data transmission is indicated by a field in the DCI from a set of values 

· The set of values is configured by higher layer

· Timing(s) is (are) defined at least for the case where the timing(s) is (are) unknown to the UE

· FFS the value for the timing
In this contribution, we provide our views on the design of HARQ-ACK feedback timing.
2 Discussion
In the previous meetings, for the indication, it was agreed that HARQ feedback timing can be transmitted in DCI. A set of configurable values in DCI can be selected. Currently, such values, especially the smallest possible value, are still not agreed, and the value of K1 is not agreed.
At the end of the same slot, fast feedback can reduce the latency and the HARQ round trip time, thus the delay of the end to end for data transmission can be also reduced. The delay of the end to end for data transmission has a large impact on the throughput. In general, the delay of end to end includes the delay of transport network and RAN. As the RAN delay does not become a bottle neck, therefore, it is important to enable a short RAN delay, which requires short HARQ feedback times.
For the scenarios of URLLC, the RAN delay is important to achieve the short delay requirements, such as self-contained operation. However, some UEs are not capable to feedback HARQ-ACK in the same slot. So UEs should report their capability that can help gNB to configure the appropriate feedback time to the UEs.
Based on the above discussion, it is necessary to support HARQ feedback in same slot, i.e. K1=0. Low latency is one of the key benefits of NR compared to LTE, and is important if the end users experience the very high data rates by NR. Furthermore, the telecommunication technology has being progressed significantly since LTE. therefore, it is desirable to make low latency for all UEs in Rel-15. In the undesirable case that not all UEs can support this, additional values need to be supported. In addition, if the case of K1=0 is not mandatory for all UEs, K1=1 can be adopted.

Proposal 1: The condition of K1=0 configured by the gNB depends on UEs’ reporting capability.
Dynamic timing indication of the HARQ-ACK feedback timing can be transmitted in the DCI, and the set of HARQ-ACK feedback values involves higher layer configuration. Therefore, One should consider the case that the UE can get the right HARQ-ACK feedback timing when RRC connection has not yet been established. Timing must be defined according to a conservative approach since the gNB is not yet aware of the processing capability of the UE. A set of values for K0 is defined according to a conservative UE processing time. It would facilitate TDD operation in a flexible manner minimizing the gNB scheduler restrictions also for UEs without RRC connection. The sufficient degree of flexibility is achieved already by a predefined set of values. 
For PDSCH transmission, the timing between the DL assignment and the corresponding DL data transmission is indicated by a field in the DCI. The PDCCH resource can be wasted if it’s indicated in the UE-specific DCI. On the other hand, if the timing between the DL assignment and the corresponding DL data transmission is fixed, the PDCCH resource isn’t used, but it can’t meet the flexibility requirement. So one can use the group common DCI to indicate the timing between the DL assignment and the corresponding DL data transmission. With this method, a group UE can share the same feedback timing, and the PDCCH resource can be reduced. 
Proposal 2: Timing between DL assignment and corresponding DL data transmission scheduled should be indicated by the group common DCI. 

3 Conclusions
This contribution summarizes our views on the HARQ-ACK feedback timing design for NR. The following proposals are made:
Proposal 1: The value of K1 configured by the gNB, especially K1 = 0, depends on UEs’ reporting capability.
Proposal 2: Timing between DL assignment and corresponding DL data transmission scheduled should be indicated by the group common DCI. 
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