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1 Introduction
In this contribution, we discuss the undefined cases of determining the slot for PUCCH transmission when the numerologies of PDSCH/PDCCH and PUCCH used to transmit corresponding HARQ-ACK are different.
2 Discussion
The determination of slot for PUCCH transmission in current TS 38.213 section 9.2.3 is only applicable for the case of the numerology of PDSCH/PDCCH is same as the PUCCH used to transmit corresponding HARQ-ACK bits. Once the numerologies of PDSCH/PDCCH and PUCCH used to transmit corresponding HARQ-ACK are different, how to determine the slot for HARQ-ACK transmission should be defined.
	9.2.3
UE procedure for reporting HARQ-ACK

A UE does not expect to transmit more than one PUCCH with HARQ-ACK information in a slot. 

For DCI format 1_0, the PDSCH-to-HARQ-timing-indicator field values map to {1, 2, 3, 4, 5, 6, 7, 8}. For DCI format 1_1, if present, the PDSCH-to-HARQ-timing-indicator field values map to values for a set of number of slots provided by higher layer parameter dl-DataToUL-ACK as defined in Table 9.2.3-1. 

For a SPS PDSCH reception ending in slot [image: image1.wmf]n

, the UE transmits the PUCCH in slot [image: image2.wmf]k
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 is provided by the PDSCH-to-HARQ-timing-indicator field in DCI format 1_0 or, if present, in DCI format 1_1 activating the SPS PDSCH reception. 

If the UE detects a DCI format 1_1 that does not include a PDSCH-to-HARQ-timing-indicator field and schedules a PDSCH reception or activates a SPS PDSCH reception ending in slot [image: image4.wmf]n

, the UE provides  corresponding HARQ-ACK information in a PUCCH transmission within slot 
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 is provided by higher layer parameter dl-DataToUL-ACK.
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 [image: image7.wmf]n

 or if the UE detects a DCI format 1_0 indicating a SPS PDSCH release through a PDCCH reception ending in slot [image: image8.wmf]n

, the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot [image: image9.wmf]k
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 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 higher layer parameter dl-DataToUL-ACK. If the PDSCH subcarrier spacing is equal to or larger than the PUCCH subcarrier spacing or, in case of SPS PDSCH release if the PDCCH subcarrier spacing is equal to or larger than the PUCCH subcarrier spacing, 
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 corresponds to the slot of the PUCCH transmission that overlaps with the slot of the PDSCH reception or of the PDCCH reception in case of SPS PDSCH release. If the PDSCH subcarrier spacing is smaller than the PUCCH subcarrier spacing or, in case of SPS PDSCH release if the PDCCH subcarrier spacing is smaller than the PUCCH subcarrier spacing, 
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 corresponds to the slot of the PUCCH transmission that ends at a same time as the slot of the PDSCH reception or of the PDCCH reception in case of SPS PDSCH release.    


Proposal 1: The determination of slot for HARQ-ACK transmission should be modified.
----------------------------------------------------Text proposal ------------------------------------------------------------------
	9.2.3
UE procedure for reporting HARQ-ACK

A UE does not expect to transmit more than one PUCCH with HARQ-ACK information in a slot. 

For DCI format 1_0, the PDSCH-to-HARQ-timing-indicator field values map to {1, 2, 3, 4, 5, 6, 7, 8}. For DCI format 1_1, if present, the PDSCH-to-HARQ-timing-indicator field values map to values for a set of number of slots provided by higher layer parameter dl-DataToUL-ACK as defined in Table 9.2.3-1. 

For a SPS PDSCH reception ending in slot [image: image13.wmf]n

, the UE transmits the PUCCH in slot 
[image: image14.wmf]2

()

2

PUCCH

PDSCH

nk

m

m

êú

+×

êú

ëû

where [image: image16.wmf]k

 is provided by the PDSCH-to-HARQ-timing-indicator field in DCI format 1_0 or, if present, in DCI format 1_1 activating the SPS PDSCH reception, and 
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and 
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are the subcarrier spacing configurations for PUCCH and SPS PDSCH, respectively. 

If the UE detects a DCI format 1_1 that does not include a PDSCH-to-HARQ-timing-indicator field and schedules a PDSCH reception or activates a SPS PDSCH reception ending in slot [image: image19.wmf]n

, the UE provides  corresponding HARQ-ACK information in a PUCCH transmission within slot 
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 where 
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 is provided by higher layer parameter dl-DataToUL-ACK, 
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 is the subcarrier spacing configuration for PUCCH, and 
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is the subcarrier spacing configuration for PDSCH in slot [image: image25.wmf]n

.

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 [image: image26.wmf]n

 or if the UE detects a DCI format 1_0 indicating a SPS PDSCH release through a PDCCH reception ending in slot [image: image27.wmf]n

, the UE provides corresponding HARQ-ACK information in a PUCCH transmission within slot 
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, where [image: image30.wmf]k

 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 higher layer parameter dl-DataToUL-ACK , 
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is the subcarrier spacing configuration for PUCCH, and 
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is the subcarrier spacing configuration for PDSCH in slot [image: image33.wmf]n

 or PDCCH, indicating a SPS PDSCH release, in slot [image: image34.wmf]n

. If the PDSCH subcarrier spacing is equal to or larger than the PUCCH subcarrier spacing or, in case of SPS PDSCH release if the PDCCH subcarrier spacing is equal to or larger than the PUCCH subcarrier spacing, 
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 corresponds to the slot of the PUCCH transmission that overlaps with the slot of the PDSCH reception or of the PDCCH reception in case of SPS PDSCH release. If the PDSCH subcarrier spacing is smaller than the PUCCH subcarrier spacing or, in case of SPS PDSCH release if the PDCCH subcarrier spacing is smaller than the PUCCH subcarrier spacing, 
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 corresponds to the slot of the PUCCH transmission that ends at a same time as the slot of the PDSCH reception or of the PDCCH reception in case of SPS PDSCH release.     


---------------------------------------------------End of text proposal ------------------------------------------------------------
3 Conclusions
In this contribution, we show our views on the determination of slot for HARQ-ACK transmission when the numerology of PDSCH/PDCCH is different from the corresponding PUCCH with following proposal:
Proposal 1: The determination of slot for HARQ-ACK transmission should be modified.
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