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1 Introduction
In this contribution, we discuss the open issues regarding HARQ-ACK timing and DL SPS transmission.  
2 Discussion

HARQ-ACK timing for fallback and non-fallback DCI
The HARQ-ACK timing values were agreed at the RAN1 AH 1801 meeting as follows:
Agreements:

· For PDSCH scheduled by fallback DCI, the set of timing values K1 between PDSCH and HARQ-ACK is

· Defined in specification to use values {1,2,3,4,5,6,7,8}

Agreements:

· The set of K1 slot-timing values which are configurable in RRC at least includes the set

· {0,1,2,3,4,5,6,7,8}

· Some of the 16 available RRC values may be reserved 
Based on the above agreements different sets of K1 values can be used for fallback DCI (1_0) and non-fallback DCI (1_1). It is not clear if one or both sets of K1 values should be used to determine the semi-static codebook if a UE is configured to monitor for both DCI formats 1_0 and 1_1 addressed to C-RNTI. The following options can be considered:
· Opt1: The HARQ-ACK codebook is determined based on the union of the K1 values specified for DCI format 1_0 and the set of values configured by RRC for DCI format 1_1.
· Opt2: A UE may assume that the valid K1 values when scheduled by DCI format 1_0 are limited to the subset of {1, …, 8} that are part of the set of K1 values configured by RRC signalling.
Proposal 1：Semi-static codebook should be determined based on either a union of the sets of K1 values for DCI formats 1_0 and 1_1 or the applicable K1 values when scheduled by DCI format 1_0 are limited to the subset of {1, …, 8} that are configured for DCI format 1_1.
It is currently FFS how/whether to support a 0-bit HARQ-ACK timing indication field for DCI format 1_1. This can be done by configuring the same K1 value across the set of possible K1 timing values. Although the use case for this may be quite limited (e.g. FDD) it is up to the network to decide.
Proposal 2: The HARQ-ACK timing indicator field in DCI format 1_1 is not present if all entries in the set of configured HARQ-ACK timing values are the same.
SPS PDSCH transmission
Regarding DL SPS operation the following agreement was made at RAN1 AH 1801 meeting:
Agreements:

· Upon detection of a DL SPS PDSCH in slot n, UE transmits HARQ-ACK in slot n+k when there is no contradicting semi-static configuration, where k is given by the PDSCH-to-HARQ-timing-indicator field carried in the activation DCI for the DL SPS process.

· FFS: how to handle the case when the semi-static configuration conflicts at slot n+k
· FFS: how to handle the case with dynamic SFI
· The contradicting semi-static configuration is defined as when there is at least one semi-statically configured DL symbol overlaps with the symbol(s) carrying HARQ-ACK in slot n+k

There should be no collision between SPS occasion and semi-static DL/UL configuration since the SPS occasion and the HARQ-ACK feedback occasion are configured by activation DCI, and the network can schedule the SPS occasion in DL/Flexible symbols. Similarly, the HARQ-ACK timing indicated in the activation PDCCH should also indicate HARQ-ACK feedback on UL/Flexible symbols specified by the UL-DL configuration. This is the same rule as the SP-CSI transmission.
By following the same mechanism as defined for DCI-granted multi-slot transmission, the dynamic SFI should not change the SPS occasion into UL.
Proposal 3: There should be no conflict of SPS PDSCH occasion and the corresponding HARQ-ACK with either the semi-static DL/UL configuration or the SFI indication.
For semi-static HARQ-ACK codebook, since it is determined based on the set of HARQ-ACK timing values, it covers all possible DL reception positions that may require HARQ-ACK feedback in one instance. Hence SPS HARQ-ACK is already contained within the semi-static HARQ-ACK codebook.
For dynamic HARQ-ACK codebook, 38.213 gives the following description for SPS HARQ-ACK. 
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if SPS PDSCH transmission is activated for a UE and the UE is configured to receive SPS PDSCH in a slot within the 
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By defining the 
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 monitoring occasions for serving cell 
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 based on the maximum and minimum HARQ-ACK timing values, the 
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 monitoring occasions for different UL slots may be overlapped as shown in Figure 1. In such case, redundant SPS HARQ-ACK is added for some UL slots since SPS HARQ-ACK only exists in one UL slot according to the HARQ-ACK timing of SPS PDSCH indicated in the SPS activation PDCCH. Hence, we prefer to add 1 bit SPS HARQ-ACK just for the slot n which is the HARQ-ACK feedback slot according to the HARQ-ACK timing of SPS PDSCH indicated in the SPS activation PDCCH.
Proposal 4: 1-bit SPS HARQ-ACK is added into the dynamic HARQ-ACK codebook in slot n when SPS PDSCH transmission is activated for a UE and the UE is configured to receive SPS PDSCH in a slot n-K1sps, where K1sps is the HARQ-ACK timing indicated in the SPS activation PDCCH. 
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Figure 1
3 Conclusions
Based on the above discussion, we have the following proposals:
Proposal 1：Semi-static codebook should be determined based on either a union of the sets of K1 values for DCI formats 1_0 and 1_1 or the applicable K1 values when scheduled by DCI format 1_0 are limited to the subset of {1, …, 8} that are configured for DCI format 1_1.

Proposal 2: The HARQ-ACK timing indicator field in DCI format 1_1 is not present if all entries in the set of configured HARQ-ACK timing values are the same.
Proposal 3: There should be no conflict of SPS PDSCH occasion and the corresponding HARQ-ACK with either the semi-static DL/UL configuration or the SFI indication.
Proposal 4: 1-bit SPS HARQ-ACK is added into the dynamic HARQ-ACK codebook in slot n when SPS PDSCH transmission is activated for a UE and the UE is configured to receive SPS PDSCH in a slot n-K1sps, where K1sps is the HARQ-ACK timing indicated in the SPS activation PDCCH. 
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