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1 Introduction
Regarding HARQ-ACK feedback timing, i.e., K1, the agreements are made in RAN1#91 meeting and captured in current spec, TS38.213-200 [1,2].

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)

This agreements are used for dynamic scheduling case, i.e., each scheduled PDSCH has its own associated PDCCH for HARQ-ACK transmission timing indication. However, for SPS PDSCH transmission, since it has no associated PDCCH, it is an unsolved problem for a UE to determine HARQ-ACK transmission timing upon reception of a SPS PDSCH. 

In this contribution, we focus on this problem and present our views. 
2 Discussion
In NR, RAN1 has agreed that HARQ-ACK feedback timing is dynamically indicated in DCI for scheduling PDSCH transmission. Unlike in LTE, there is no fixed HARQ-ACK feedback timing. In that sense, HARQ-ACK feedback is quite flexible in NR, which can be more appropriate for dynamic TDD operation and aggregated HARQ-ACK transmission.
Regarding the dynamic HARQ-ACK timing, the related part in TS38.213-200 is listed below:

******************************************************
9.2.3
UE procedure for reporting HARQ-ACK

A UE may transmit one or more PUCCHs on a serving cell in different symbols within a slot of 
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 symbols as defined in [4, TS 38.211]. With reference to slots for PUCCH transmissions, if the UE detects a DCI format 1_0 or a DCI format 1_1 that includes a PDSCH-to-HARQ-timing-indicator field [5, TS 38.212] and schedules a PDSCH reception or DL SPS release over a number of symbols where the last symbol is within slot 
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, the UE shall provide corresponding HARQ-ACK information in a PUCCH transmission within slot 
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, where 
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 is a number of slots and is indicated by the PDSCH-to-HARQ-timing-indicator field in the DCI format. The PDSCH-to-HARQ-timing-indicator field values map to values for a number of slots indicated by higher layer parameter DL-data-DL-acknowledgement as defined in Table 9.2.1-1 from a set of number of slots provided by higher layer parameter Slot-timing-value-K1. If the UE detects a DCI format that does not include a PDSCH-to-HARQ-timing-indicator field and schedules a PDSCH reception over a number of symbols where the last symbol is within slot 
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Table 9.2.1-1: Mapping of PDSCH-to-HARQ_feedback timing indicator field values to numbers of slots

	PDSCH-to-HARQ_feedback timing indicator 
	Number of slots 
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	'000'
	1st value provided by DL-data-DL-acknowledgement

	'001'
	2nd value provided by DL-data-DL-acknowledgement

	'010'
	3rd value provided by DL-data-DL-acknowledgement

	'011'
	4th value provided by DL-data-DL-acknowledgement

	'100'
	5th value provided by DL-data-DL-acknowledgement

	'101'
	6th value provided by DL-data-DL-acknowledgement

	'110'
	7th value provided by DL-data-DL-acknowledgement

	'111'
	8th value provided by DL-data-DL-acknowledgement


******************************************************
However, for SPS PDSCH, due to lack of associated PDCCH, the corresponding HARQ-ACK feedback timing cannot be obtained. Especially when multiple HARQ-ACKs corresponding to multiple PDSCHs are aggregated and transmitted in one UCI, it is problematic for UE to derive the HARQ-ACK timing for SPS PDSCH transmission.
In order for a UE to determine the HARQ-ACK feedback timing for SPS PDSCH, one simple solution is to indicate the HARQ-ACK timing to a UE via RRC signaling, wherein the RRC signaling is also used for configuring SPS PDSCH transmission. 
Proposal 1: For NR SPS PDSCH transmission, the RRC signaling for SPS configuration indicates a HARQ-ACK transmission timing value for UE. 

Text proposal for TS38.213 is provided to below capture HARQ-ACK feedback timing determination for SPS PDSCH transmission. 

******************************************************
9.2.3
UE procedure for reporting HARQ-ACK

A UE may transmit one or more PUCCHs on a serving cell in different symbols within a slot of 
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. If the UE receives a SPS PDSCH transmission without associated PDCCH, the UE shall determine the HARQ-ACK timing for the SPS PDSCH according to high layer configured timing value which is provided during SPS PDSCH transmission configuration.
******************************************************
3 Conclusion

In this contribution, we focus on the SPS PDSCH HARQ-ACK timing determination and present our views. 
Based on the above analysis in Section 2, we have below proposals:
Proposal 1: For NR SPS PDSCH transmission, the RRC signaling for SPS configuration indicates a HARQ-ACK transmission timing value for UE. 
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