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[bookmark: _Ref519244397]1. Introduction
[bookmark: _GoBack]For SPS release reporting the PDSCH-to-HARQ-timing-indicator is counted from the slot containing PDCCH with the SPS release control information, using an the implicit assumption that the PDSCH and PDCCH numerology is the same, however details on how to determine the timing remains unclear when PDSCH and PDCCH numerologies are different. Furthermore, the current wording on the location of the SPS release ACK information in case of HARQ-ACK codebook type 1 is unclear about the impact of K0. 
This paper propose clarifications to the SPS release reporting for the above cases.
2. Clarification for HARQ-ACK information location
Section 9.2.3 of TS 38.213 states that the position of the SPS Release ACK feedback is derived using the PDSCH-to-HARQ-timing-indicator “k”, with k=0 corresponding to the PDCCH reception:
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However, section 9.1.2.1 states that for the HARQ-ACK codebook type 1, the HARQ-ACK information location is the same as the SPS PDSCH reception:
[image: ]

Given that for SPS PDSCH release the position of the SPS PDSCH depends of the SLIV and K0, therefore the above text is unclear. However in RAN1#94bis it was concluded that SLIV should be used to derive the location of the HARQ-ACK:

Conclusion:
· For semi-static HARQ-ACK codebook, clarify that location of HARQ-ACK for SPS PDSCH release is same as for the SLIV of SPS PDSCH
· Editor to check if clarification is needed in the spec

The above conclusion is enough to determine the location of the HARQ-ACK for SPS release in case when the PDSCH slot duration ≥ PDCCH slot duration, however in the case when PDSCH slot duration < PDCCH slot duration shown in Figure 1 , several positions of the SPS PDSCH slot overlapping with the PDCCH slot are possible, these positions are normally resolved using K0 however as discussed in the RAN1#94bis, only the SLIV is used.
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[bookmark: _Ref13840600]Figure 1: Possible SPS PDSCH slots position for PDSCH slot duration < PDCCH slot duration

To resolve the ambiguity shown in Figure 1, the last PDSCH slot overlapping with the PDCCH reception can be used.  We therefore propose to make the following addition to the text as highlighted:

Proposal 1:
----------------------------------------------- Start of Text Proposal ---------------------------------------------


For the set of slot timing values , the UE determines a set of  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 SPS PDSCH release is same as for a corresponding SPS PDSCH reception ending on the last PDSCH slot overlapping with the PDCCH reception.
----------------------------------------------- End of Text Proposal ---------------------------------------------

3. Clarification for PUCCH Tx slot in case of different PDCCH, PDSCH and PUCCH numerologies
Figure 2 illustrates the PUCCH Tx slot for ‘k=0’ when PDCCH and PUCCH slot durations are smaller than the PDSCH slot duration. In this case the current description in section 9.2.3 of TS 38.213 leads to PUCCH transmit slot that is earlier than the end of the overlapping PDSCH slot:
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[bookmark: _Ref13750041]Figure 2: PUCCH Tx slot for k=0 when PDCCH and PDSCH numerologies are different
 As discussed already in the previous section, the location of the SPS release ACK reporting is based on the SLIV information for HARQ-ACK codebook type 1, therefore taking in account the overlapping PDSCH slot to determine the UL reporting slot is needed.
To resolve this problem we propose to use the last PDSCH slot that overlaps with the PDCCH slot containing the SPS PDSCH release as the reference slot instead of the PDCCH slot carrying the SPS PDSCH release. This is reflected in the following text proposal:

Proposal 2:
----------------------------------------------- Start of Text Proposal ---------------------------------------------





With reference to slots for PUCCH transmissions, if the UE detects a DCI format 1_0 or a DCI format 1_1 scheduling a PDSCH reception ending in slot  or if the UE detects a DCI format 1_0 indicating a SPS PDSCH release through a PDCCH reception ending in slot , the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot , where  is a number of slots and is indicated by the PDSCH-to-HARQ-timing-indicator field in the DCI format, if present, or provided by dl-DataToUL-ACK.  corresponds to the last slot of the PUCCH transmission that overlaps with the PDSCH reception or with the last DL PDSCH slot overlapping with the PDCCH reception in case of SPS PDSCH release.
----------------------------------------------- End of Text Proposal ---------------------------------------------

Conclusion
In this paper we discussed two clarifications for the SPS release ACK reporting. We put forward the following text changes to TS 38.213 specification:

Proposal 1:
----------------------------------------------- Start of Text Proposal ---------------------------------------------


For the set of slot timing values , the UE determines a set of  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 SPS PDSCH release is same as for a corresponding SPS PDSCH reception ending on the last PDSCH slot overlapping with the PDCCH reception.
----------------------------------------------- End of Text Proposal ---------------------------------------------

Proposal 2:
----------------------------------------------- Start of Text Proposal ---------------------------------------------





With reference to slots for PUCCH transmissions, if the UE detects a DCI format 1_0 or a DCI format 1_1 scheduling a PDSCH reception ending in slot  or if the UE detects a DCI format 1_0 indicating a SPS PDSCH release through a PDCCH reception ending in slot , the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot , where  is a number of slots and is indicated by the PDSCH-to-HARQ-timing-indicator field in the DCI format, if present, or provided by dl-DataToUL-ACK.  corresponds to the last slot of the PUCCH transmission that overlaps with the PDSCH reception or with the last DL PDSCH slot overlapping with the PDCCH reception in case of SPS PDSCH release.
----------------------------------------------- End of Text Proposal ---------------------------------------------
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With reference to slots for PUCCH transmissions. if the UE detects a DCI format 1_0 or a DCI format 1_1 scheduling a
PDSCH reception ending in slot 7 or if the UE detects a DCI format 1_0 indicating a SPS PDSCH release through a
PDCCH reception ending in slot 72, the UE provides corresponding HARQ-ACK information in a PUCCH transmission
within slot 7+k. where & is a number of slots and is indicated by the PDSCH-to-HARQ-timing-indicator field in the
DCI format, if present, or provided by dl-DataToUL-ACK. 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.
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For the set of slot timing values X, . the UE determines a set of M, 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 SPS PDSCH release is same as for a corresponding SPS PDSCH
reception.




