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1. Introduction

In RAN1 #92 meeting [1], an agreement related to BWP switching is quoted below.

	Agreements:

When a UE is configured with Semi-static HARQ-ACK Codebook, HARQ-ACK corresponding to PDSCH transmission(s) of the DL BWP before DL and/or UL BWP switching is not transmitted by the UE after the switching


In this contribution, we discuss semi-static codebook size determination when bandwidth part (BWP) switching. 
2. Discussion

In current PHY specification [2], if a UE is configured with HARQ-ACK-codebook=semi-static, a UE determines a set of occasion(s) which the UE can transmit HARQ-ACK(s) corresponding to the set of occasion(s). According to the agreement in the last meeting, the UE doesn’t transmit HARQ-ACK corresponding to PDSCH transmission(s) before DL and/or UL BWP switching. However, based on the determination of the set of occasion(s), the set of occasion(s) doesn’t preclude occasion(s) occurring prior to BWP switching. It’s ambiguous for the UE when determining the set of occasion(s). One example is shown in Figure 1. The Figure 1 is an example assuming that a UE is configured to monitor both DCI format 1_0 and DCI format 1_1 and HARQ-ACK feedback timing (K1) is {0, 1, 2, 3}. The UE receives a DCI indicating to switch from DL BWP 1 to DL BWP 2. Based on specification, the UE may include occasion(s) in slot #n-3, #n-2, #n-1 and #n-1 in DL BWP2 into a set of occasion(s) when determining the set of occasion(s) in slot #n. The UE may transmit HARQ-ACK(s) corresponding to the set of occasion(s) in slot #n. However, based on agreement in last meeting and current PHY specification, the UE doesn’t transmit HARQ-ACK(s) for occasion(s) which occur prior to a change of BWP. How UE treats occasion(s) in the set which occur prior to the change of BWP is ambiguous. Hence, we propose following text proposal to clarify semi-static codebook size when determining the set of occasion(s) after the change of BWP. 
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Figure 1
Proposal 1: It’s suggested to propose following text proposal to clarify semi-static codebook size when determining the set of occasion(s) after the change of BWP.
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Considering PDSCH with slot aggregation, three alternatives are raised in previous meeting [3].

· Alt1: Keep current specifications by mapping HARQ-ACK bit for TB in each corresponding PDSCH occasion
· Alt2: Keep current specifications and include that number of slots can be >1
· Alt3: Update specifications by determining HARQ-ACK codebook based on number of non-overlapped PDSCH repetitions and HARQ-ACK timing 
For Alt.1, there is no change on determining semi-static HARQ-ACK codebook. When the UE is configured as aggregationFactorDL > 1, the UE can simply feedback HARQ-ACK bits for each associated PDSCH occasion of one PDSCH bundling. Thus, same HARQ-ACK feedback is repeated at most aggregationFactorDL times for one PDSCH bundling. One further issue is that if the repeated transmissions for one PDSCH bundling are across two semi-static HARQ-ACK codebooks, as the instance D21~D24 shown in Figure 1, how does the UE feedback HARQ-ACK for D21~D22 in the 1st HARQ-ACK codebook? Since the UE only receives two repeated PDSCH transmissions, the UE can only generate and feedback HARQ-ACK based on the two received PDSCH transmissions. In the 2nd HARQ-ACK codebook, the UE can then generate and feedback HARQ-ACK based on the all received PDSCH transmissions.
For Alt.2, since the semi-static HARQ-ACK codebook is not changed, the Alt.1 with reliability from HARQ-ACK repetition may be better than Alt.2.

For Alt.3, the semi-static HARQ-ACK codebook can be optimized to shorten the size based on the number of accommodated PDSCH bundling within K1 set. Thus, the UE feedbacks one HARQ-ACK bit for one PDSCH bundling. Since PDSCH bundling may be assigned in any consecutive slots in the K1 set, how to define the HARQ-ACK mapping requires some design. For instance shown in Figure 1, assuming K1 set is {1,2,3,4,5,6,7,8} and aggregationFactorDL=4, and then the semi-static HARQ-ACK codebook may be determined as two HARQ-ACK bits. For the PDSCH bundling D11~D14, will the corresponding HARQ-ACK bit map to the first bit or the second bit in the HARQ-ACK codebook? To deal with these situations, get-and-remove method from smallest K1 value [4] may be one approach with network assistance to align the PDSCH bundling from the smallest K1 value in the HARQ-ACK associated set. Moreover, the SPS release may require consideration on determining the shortened semi-static HARQ-ACK codebook, especially the HARQ-ACK bits mapping, since the number of associated DL occasions are different for PDSCH bundling and DCI indicating SPS release. 
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Figure 1
Proposal 2: In case of PDSCH with slot aggregation, it induces less spec. impact to keep semi-static HARQ-ACK codebook and mapping HARQ-ACK bit repeatedly for each associated PDSCH occasion of a TB.

Proposal 3: In case of PDSCH with slot aggregation, if semi-static HARQ-ACK codebook is shortened, it requires further design to determine HARQ-ACK bit mapping and HARQ-ACK for SPS release.

3. Conclusion

In this contribution, we propose the following:
Proposal 1: It’s suggested to clarify semi-static codebook size when determining the set of occasion(s) after a change of BWP.
Proposal 2: In case of PDSCH with slot aggregation, it induces less spec. impact to keep semi-static HARQ-ACK codebook and mapping HARQ-ACK bit repeatedly for each associated PDSCH occasion of a TB.

Proposal 3: In case of PDSCH with slot aggregation, if semi-static HARQ-ACK codebook is shortened, it requires further design to determine HARQ-ACK bit mapping and HARQ-ACK for SPS release.
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