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1. Introduction
This contribution discusses some remaining issues related to HARQ-ACK codebook that are still controversial.
2. Discussion 
2.1 Semi-static HARQ-ACK codebook 
[bookmark: OLE_LINK21][bookmark: OLE_LINK22]DL SPS transmission has not been sufficiently discussed during R15 WI, the following agreements were reached in RAN1-91 meeting [1].

Agreements:
· Send an LS to RAN2 to inform following:
· Answer to Q1: RAN1 believes that it is feasible to support DL SPS operation in NR. The NR DL SPS scheme has no significant differences compared with LTE DL SPS scheme.
· Answer to Q2: RAN1 believes that at least the set of periodicities of DL SPS resource is same as that of LTE DL SPS. RAN1 has not been studied the periodicities shorter than that of LTE range. Note that there is no implication and impacts on any design and decision on uplink data transmission without grant.
· Answer to Q3: At least for type 1 UL transmission without UL grant:
· RAN1 agreed to support multiple resource configurations for UL transmission without UL grant for single serving cell. 
· Up to RAN2 to decide whether or not the RNTI is separately configured for the multiple resource configurations
· Following parameters are configured for DL SPS by UE-specific RRC signaling 
· a new RNTI for SPS (e.g. SPS C-RNTI)
· semiPersistSchedIntervalDL
· numberOfConfSPS-Processes
· PUCCH-AN-PersistentList

The following agreements were reached in AH1801 meeting [2].

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

It is agreed that the NR DL SPS scheme has no significant differences compared with LTE DL SPS scheme. However, in LTE, when a DCI activates a DL SPS PDSCH, K0, the offset between the DL SPS PDSCH and the PDCCH, equals 0. There is no time domain resource allocation in LTE DL SPS transmission. On the contrary, NR supports time domain resource allocation which is different from LTE. Since DL SPS activating reuses DCI format 1_0, time domain resource allocation should be supported for DL SPS transmission.
Proposal 1: NR DL SPS activating DCI allocates the time domain resource for DL SPS PDSCHs, DL SPS PDSCHs use the same time domain resource as the DL SPS activating DCI allocates.

Following agreements about HARQ-ACK codebook have been reached in RAN1-91 meeting [1] and AH1801 meeting [2].

Agreements:
· For semi-static HARQ-ACK codebook, support
· DL association set is determined based on the configured set of HARQ-ACK timings, where the HARQ-ACK payload is ordered based on DL time index
· There is no DAI in DL grants

Agreements:
· [bookmark: OLE_LINK9][bookmark: OLE_LINK10]Place HARQ-ACK bit(s) in response to SPS PDSCH after ones in response to dynamic PDSCH in the HARQ-ACK codebook

In LTE When a DL SPS PDSCH is transmitted in slot n within the DL association set, there will not be another PDSCH associated with a DCI in slot n. Similar mechanism should be applied to NR. For semi-static HARQ-ACK codebook, if a DL SPS PDSCH is received in a slot within the DL association set, the HARQ-ACK bit(s) for the PDSCH of the slot should have already been allocated. Therefore, it is not necessary to add another bit after the HARQ-ACK bits in response to dynamic PDSCH in the semi-static HARQ-ACK codebook

Base on the above discussion, we have the following proposal

Proposal 2: Limit the agreements “Place HARQ-ACK bit(s) in response to SPS PDSCH after ones in response to dynamic PDSCH in the HARQ-ACK codebook” to dynamic HARQ-ACK codebook.

2.2 Dynamic HARQ-ACK codebook
For dynamic codebook we have the following agreements in RAN1-91 meeting [1].
[bookmark: OLE_LINK23][bookmark: OLE_LINK24]
Agreements:
· Generate 2 HARQ-ACK sub-codebooks (sub-CBs) 
· First sub-CB is for transmissions with TB-based HARQ-ACK, second sub-CB is for transmissions with CBG-based HARQ-ACK
· The sub-CBs are combined in a single HARQ-ACK codebook (sub-CB for TB-based HARQ-ACK is placed first)
· No additional reliability enhancements

The first sub-codebook should contain only the cells with higher layer parameter CBG-DL = OFF. If the first sub-codebook also contain the cells with higher layer parameter CBG-DL = ON. Both the TB-level HARQ-ACK and CBG-level HARQ-ACK will be feedback results in a waste of PUCCH resource since the TB-level HARQ-ACK can be inferred from the CBG-level HARQ-ACK.

Proposal 3: For dynamic HARQ-ACK codebook determination, first sub-codebook should only contain cell with higher layer parameter CBG-DL = OFF.
3. Conclusion
In This contribution, we present our views on HARQ-ACK codebook determination, based on the above discussion, we have the following proposals:
Proposal 1: NR DL SPS activating DCI allocates the time domain resource for DL SPS PDSCHs, DL SPS PDSCHs use the same time domain resource as the DL SPS activating DCI allocates.

Proposal 2: Limit the agreements “Place HARQ-ACK bit(s) in response to SPS PDSCH after ones in response to dynamic PDSCH in the HARQ-ACK codebook” to dynamic HARQ-ACK codebook.

Proposal 3: For dynamic HARQ-ACK codebook determination, first sub-codebook should only contain cell with higher layer parameter CBG-DL = OFF.
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