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Introduction
In RAN1 NR Ad-Hoc #1 meeting [1], the following agreements were made for HARQ timing in NR:
Agreements:
· 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 between UL assignment and corresponding UL 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 between DL data reception and corresponding acknowledgement 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 RAN1 NR Ad-Hoc #2 meeting [2], the following agreements were made in terms of characterization of the UE processing time. 
Agreements:
· For NR, RAN1 should consider the UE processing time(s) in terms of symbols (N1, N2) together with absolute time (in us), instead of slots (K)
· N1: the number of OFDM symbols required for UE processing from the end of NR-PDSCH reception to the earliest possible start of the corresponding ACK/NACK transmission from UE perspective.
· N2: the number of OFDM symbols required for UE processing from the end of NR-PDCCH containing the UL grant reception to the earliest possible start of the corresponding NR-PUSCH transmission from UE perspective.
· Note the timing advance is not included in N1 and N2
· FFS whether other aspects, e.g. UE UL/DL switching time, etc. are included in N1 and N2
· FFS between the following for each combination defined in the next slide
· Opt 1: UE reports N1 and N2 as UE capability
· Opt 2: Fixed values of N1 and N2
· UE is not expected transmit anything in uplink if the network set the values of K1 and/or K2 without leaving sufficient time for UE processing
In this contribution, we provide our views on HARQ-ACK feedback timing in NR.
Discussion
It was agreed that HARQ-ACK of multiple PDSCHs can be multiplexed in a single PUCCH/PUSCH. The gNB can determine the HARQ-ACK feedback timing based on a latency target or load balancing considerations. It has been proposed that as a primary use case in NR, HARQ-ACK timing corresponding to a PDSCH transmission is either in the same or next slot [3] [4]. It is preferable to wait for the outcome of a related RAN1 discussion on UE processing time. Furthermore, even if the UE is capable of fast processing and feedback in the same slot, there should be flexibility in longer feedback timing depending on how many PDSCHs the UE needs to process for the same HARQ-ACK feedback occasion.
It was agreed that the timing between DL data reception and corresponding acknowledgement is indicated by a field in the DCI from a set of values and the set of values is configured by higher layer signaling. If the HARQ timing is a configurable field in the DCI format, , different DCI format sizes would be the result depending at least on whether the UE is in idle or connected mode, or  during RRC reconfiguration. An alternative solution is to fix the HARQ timing field size in the DCI regardless of UE status.
Proposal 1: The HARQ timing field may be fixed in a DCI format scheduling DL assignments regardless of whether the UE is in idle or connected mode.
The agreement from RAN1 #NR_AH1 also states that timing should be defined when the timing is unknown to the UE. In other words, when the set of values for HARQ timing has not been configured during initial access or is reconfigured by higher layer, there will exist a period of time during which the set of values is unknown to UEs. Then, the gNB and the UE may have different understanding on HARQ timing. In this case, a default value of HARQ timing can be predefined and mapped to one of the values indicated in the HARQ timing field contained in the DCI scheduling a DL assignment. For example, RRC configures 4 possible values and a 2-bit field in DCI selects one of them. Then one of the RRC values can be fixed and equal to the default value of HARQ timing. 
Proposal 2: A default value of HARQ timing can be predefined and mapped to one of values indicated in a HARQ timing field of a DCI scheduling a DL assignment.
Since the agreement on UE processing time is based on symbols, whether the feedback timing should also be based on symbols at the given numerology should also be considered. For PUCCH transmission, the starting symbol within one slot could be configurable. The set of possible starting positions can be semi-statically configured by RRC signaling, and a combination of slot and symbol based HARQ timing indication can be considered to reduce the signaling overhead.
Proposal 3: For HARQ timing indication, a combination of slot and symbol based HARQ timing indication in RRC can be considered to reduce the signaling overhead.
Conclusion
This contribution provided some views on HARQ-ACK feedback timing in NR. We have the following proposals,
Proposal 1: The bit field length of timing indication in DCI should be fixed.
Proposal 2: A default value of HARQ timing can be predefined and mapped to one of the values indicated in a HARQ timing field of a DCI scheduling a DL assignment.
Proposal 3: For HARQ timing indication, a combination of slot and symbol based HARQ timing indication in RRC can be considered to reduce the signaling overhead.
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