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Introduction
In RAN1 101 meeting, several agreements on DL SPS in RAN1 were achieved [1], and there are some remaining issues on HARQ-ACK for DL SPS .This document discusses these remaining issue.
Agreement
· At least, support the case that in a slot SPS release PDCCH is received before the end of the SPS PDSCH reception for the same SPS configuration corresponding to the SPS release PDCCH
· 1 bit HARQ-ACK is generated for SPS release and a UE does not expect to receive the SPS PDSCH if HARQ-ACKs for the SPS release and the SPS reception would map to the same PUCCH.
· FFS whether and how to support the HARQ-ACK for the SPS release and the SPS reception mapping to different PUCCHs
·  FFS whether and how to support the case that SPS release PDCCH is received after the end of the SPS PDSCH for the same SPS configuration
Agreement 
It is not supported that a SPS release PDCCH in a slot is received after the end of the SPS PDSCH reception in the slot for the same SPS configuration corresponding to the SPS release PDCCH if HARQ-ACKs for the SPS release and the SPS reception would map to the same PUCCH. 
· FFS: if HARQ-ACKs for the SPS release and the SPS reception mapping to different PUCCHs
Agreement
For Type-1 HARQ-ACK codebook, the set of MA,c occasions for candidate PDSCH receptions should be determined based on the maximum of the values of pdsch-AggregationFactor values, if provided in SPS-Config and/or PDSCH-Config, if provided.
· FFS: if RepNumR16 is provided
· For SPS PDSCH(s) with aggregation factor, UE generates A/N bits in the same way as in Rel-15 with pdsch- aggregation factor in Rel-15 with given set of MA,c occasions
HARQ-ACK feedback for DL SPS
For a UE not indicating a capability to receive more than one unicast PDSCH per slot, with type-1 HARQ-ACK codebook, it is not allowed that SPS release and unicast PDSCH to be transmitted in the same slot to ensure only a single HARQ-ACK bit for each slot. The restriction does not result in problem in Rel-15 due to SPS periodicity is long and gNB is easy to find a slot to transmit SPS release (when it is not transmitting unicast PDSCH). However in Rel-16, in case of 1-slot periodicity for SPS, for such UE (capable of only a single PDSCH decoding per slot), the gNB would never have a chance to transmit a SPS release. Although we cannot avoid SPS release and SPS PDSCH in the same slot, regardless SPS release PDCCH is received before the end of the SPS PDSCH reception for the same SPS configuration or not, it is easier to assign different PUCCH for SPS release and SPS PDSCH in the same slot. And there is no spec impact.
Proposal 1: Support PDSCH and SPS release in the same slot, including SPS release PDCCH is received before the end of the SPS PDSCH reception for the same SPS configuration  and SPS release PDCCH is received after the end of the SPS PDSCH reception for the same SPS configuration, if their corresponding HARQ-ACK feedback are reported in different PUCCHs. 

For Type-1 HARQ-ACK codebook, the set of MA,c occasions for candidate PDSCH receptions should be determined based on the maximum of the values of pdsch-AggregationFactor values, if provided in SPS-Config and/or PDSCH-Config, if provided. Similarly, if dynamic indication of slot based PDSCH repetition (RepNumR16) is configured, the maximum value of RepNumR16 should be used to generating Type-1 HARQ-ACK codebook.
If both pdsch-AggregationFactor and RepNumR16 are configured, the maximum value of pdsch-AggregationFactor and RepNumR16 should be used to generating Type-1 HARQ-ACK codebook.
Proposal 2：If only dynamic indication of slot based PDSCH repetition (RepNumR16) is configured, the maximum value of RepNumR16 should be used to generating Type-1 HARQ-ACK codebook. If both pdsch-AggregationFactor and RepNumR16 are configured, the maximum value of pdsch-AggregationFactor and RepNumR16 should be used to generating Type-1 HARQ-ACK codebook.
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DL SPS enhancement are analyzed and followings are proposed:
Proposal 1: Support PDSCH and SPS release in the same slot, including SPS release PDCCH is received before the end of the SPS PDSCH reception for the same SPS configuration  and SPS release PDCCH is received after the end of the SPS PDSCH reception for the same SPS configuration, if their corresponding HARQ-ACK feedback are reported in different PUCCHs. 

Proposal 2：If only dynamic indication of slot based PDSCH repetition (RepNumR16) is configured, the maximum value of RepNumR16 should be used to generating Type-1 HARQ-ACK codebook. If both pdsch-AggregationFactor and RepNumR16 are configured, the maximum value of pdsch-AggregationFactor and RepNumR16 should be used to generating Type-1 HARQ-ACK codebook.
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