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Till RAN1#99 meeting [1], cross-carrier scheduling with mixed numerologies has been finalized in this agenda. In this contribution, one remaining issue on cross-carrier SPS release is present.
Discussion
Cross-carrier SPS release
During RAN1#99 meeting, one issue on Type-1 HARQ-ACK codebook determination in case of cross-carrier scheduling with mixed numerologies was raised [2]. Due to the limited time, this issues was postponed to maintenance phase. 
The issue can be summarized to two aspects, i.e., (1) how to determine the k=0 PUCCH slot and (2) how to determine the SPS slot.
The first aspect (how to determine the k=0 PUCCH slot) is clear based on the current spec. Take Fig.1 as an example, in this case, the second slot in PUCCH carrier is regarded as k=0.
k=0 corresponds to the last slot of the PUCCH transmission that overlaps with the PDSCH reception or with the PDCCH reception in case of SPS PDSCH release.
The second aspect (how to determine the SPS slot) needs further clarification. In case that one PDCCH slot overlaps with more than one SPS PDSCH slot, it’s not clear which SPS slot is applied to determine the HARQ-ACK bit for SPS release. Apparently, it is more appropriate to select the slot overlapping with SPS release command or the slot after SPS release command. Two approaches can be considered.
Approach#1: The last SPS PDSCH slot overlapping with the PDCCH slot containing the SPS PDSCH release is used to determine the location of the HARQ-ACK for SPS PDSCH release.
Approach#2: The last SPS PDSCH slot overlapping with the PDCCH carrying SPS PDSCH release is used to determine the location of the HARQ-ACK for SPS PDSCH release.
Take Fig.1 as an example, the 4th slot in SPS carrier is selected following Approach#1 and the 3rd slot in SPS carrier is selected following Approach#2. 
[image: ]
Figure 1 Cross-carrier SPS release.
Both Approach#1 and Approach#2 are viable. However, Approach#2 is aligned with the philosophy that RAN1 uses to determine k=0 slot. In an effort to keep the consistency, Apprroach#2 is proposed.
Proposal 1: The last SPS PDSCH slot overlapping with the PDCCH carrying SPS PDSCH release is used to determine the location of the HARQ-ACK for SPS PDSCH release. Introduce TP1 on cross-carrier SPS release in TS38.213.
TP1: {38.213: 9.1.2.1 Type-1 HARQ-ACK codebook in physical uplink control channel}
	For the set of slot timing values [image: ], the UE determines a set of [image: ] occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a single SPS PDSCH release is same as for a corresponding SPS PDSCH reception in the last slot that overlaps with the PDCCH reception. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to multiple SPS PDSCH releases by a single DCI format is same as for a corresponding SPS PDSCH reception with the lowest SPS configuration index among the multiple SPS PDSCH releases.



Conclusion
In this contribution, one remaining issue on cross-carrier SPS release is introduced. The proposal and corresponding TP is as below.
Proposal 1: The last SPS PDSCH slot overlapping with the PDCCH carrying SPS PDSCH release is used to determine the location of the HARQ-ACK for SPS PDSCH release. Introduce TP1 on cross-carrier SPS release in TS38.213.
TP1: {38.213: 9.1.2.1 Type-1 HARQ-ACK codebook in physical uplink control channel}
	For the set of slot timing values [image: ], the UE determines a set of [image: ] occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a single SPS PDSCH release is same as for a corresponding SPS PDSCH reception in the last slot that overlaps with the PDCCH reception. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to multiple SPS PDSCH releases by a single DCI format is same as for a corresponding SPS PDSCH reception with the lowest SPS configuration index among the multiple SPS PDSCH releases.
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