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1 Introduction

During last RAN1 meeting, the following was agreed as working assumption:
	Working assumption:

· In case a UE is configured for semi-static HARQ-ACK codebook determination, when the UE detects to receive only one PDSCH on the Pcell, the UE reports HARQ-ACK only for the one PDSCH

· FFS whether additional constraints are necessary for the above operation


Furthermore, during the RAN1#91 meeting, the following agreements related to HARQ-ACK timing configuration was agreed:

	Agreements:

· 3-bit are used to indicate K1 slot-timing in DCI

· RRC configures the set of values to be indexed by these bits to determine K1

· These values are not slot index dependent

· Each value is represented by 4-bit (i.e., up to 16 different values)




According to TS38.213 [2], for type 1 HARQ-ACK codebook, the UE determines the occasions for candidate for PDSCH receptions as described below:

	“For a serving cell 
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 and the active DL BWP and the active UL BWP, as described in Subclause 12, the UE determines a set of 
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 occasions for candidate PDSCH receptions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH in slot 
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. The determination is based:

a) on a set of slot timing values 
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 provided by the union of the slot timing values {1, 2, 3, 4, 5, 6, 7, 8} when scheduling is by DCI format 1_0 and the slot timing values provided by higher layer parameter DL-data-DL-acknowledgement for scheduling with DCI format 1_1; and
b) when provided, on a set of row indexes of a table provided by higher layer parameter pdsch-symbolAllocation and defining respective sets of slot offsets 
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, start and length indicators SLIV, and PDSCH mapping types for PDSCH reception as described in [6, TS 38.214]; and
c) when provided, on higher layer parameter UL-DL-configuration-common and higher layer parameter UL-DL-configuration-dedicated as described in Subclause 11.1; and
d) on a PDCCH monitoring periodicity, a PDCCH monitoring offset, and a PDCCH monitoring pattern within a slot for each search space in the set of search spaces configured to the UE for PDCCH candidates corresponding to DCI format 1_0 or DCI format 1_1 for serving cell 
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 as described in Subclause 10.1.”


This contribution discusses the additional constraints for reporting HARQ-ACK only for one PDSCH in case the UE is configured with semi-static codebook. 
2 Discussion
In the last RAN1 AH meeting, reducing uplink control overhead was discussed. For example, the UE may receive only one PDSCH, but due to semi-static HARQ-ACK codebook configuration, the UE is always required to report the HARQ-ACK bits for all possible assignments regardless of whether PDSCHs were received or not. To reduce the overhead, it was agreed as a working assumption, that a UE configured with semi-static HARQ-ACK codebook can report HARQ-ACK feedback only for one PDSCH if it detects one PDSCH. The miss DCI detection issue was also discussed and it was agreed to further study if additional constraints are necessary.
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Figure 1: DCI miss-detection issue
There are some situations where a UE may receive multiple assignments but fails to detect the corresponding DCIs. For example, the network may schedule a UE with two PDSCH using DCI 1 and DCI 2 as shown in Figure 1. In this example, the UE fails to detect DCI 1 but successfully decodes DCI 2. According to the working assumption, since the UE is not aware of the first PDSCH transmission, the UE will report only HARQ-ACK feedback associated with the second PDSCH. In this situation, mismatch between the network and the UE will occur. One solution discussed during last meeting is similar to channel selection used in LTE. Depending on the UCI size, the UE selects the appropriate PUCCH resource for transmission and the gNB attempt to decode the two possible PUCCH resources. With this option, even if the gNB can detect the PUCCH transmitted by the UE, the gNB will not be able to determine for which PDSCH the HARQ-ACK is associated with. Therefore, retransmission of both PDSCH will be needed. On the other hand, one benefit is that PUCCH overhead is reduced whenever a single PDSCH is transmitted within the set. 
In our view, it is preferable to introduce a restriction to reduce the occurrence of mismatch between the gNB and the UE. One option could be that the UE transmit one HARQ-ACK feedback only if it detects one PDSCH and only if it is detected in one specific occasion candidate, for example the first one. In many cases (e.g. traffic not latency sensitive) the network can choose to schedule on that specific occasion if reduction of PUCCH overhead is desired. As specified in TS38.213 [2], the UE determines a set of occasion candidates based on RRC configuration for HARQ-ACK timing, PDCCH monitoring, PDSCH resource mapping, etc. for which the UE can transmit corresponding HARQ-ACK information in a given slot, n.  When the UE detects PDSCH at only one occasion candidate within the occasion candidate set, the UE can determine whether to report a single HARQ-ACK in slot n based on the position of the detected occasion candidate within the occasion candidate set.  For example, the UE can report a single HARQ-ACK only when the PDSCH is detected at the first occasion candidate of the set, i.e. the first occasion candidate for which the UE can transmit corresponding HARQ-ACK information in slot n.  Furthermore, the single HARQ-ACK reporting can be conditioned on detection at a fixed occasion candidate within the occasion candidate set.      
Proposal 1: Confirm the WA with the following restriction:
· The PDSCH is received in the first occasion candidate for which the UE can transmit corresponding HARQ-ACK information in slot n.
3 Conclusion

This contribution discusses remaining issues of semi-static HARQ-ACK codebook. The proposal is summarized below:
Proposal 1: Confirm the WA with the following restriction:

· The PDSCH is received in the first occasion candidate for which the UE can transmit corresponding HARQ-ACK information in slot n.
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