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1. Introduction
Based on current specification and agreements [1], following remaining issue related to SPS enhancement for Rel.16 is discussed in this contribution:
· [bookmark: _Hlk37106385]SPS PDSCH release and SPS PDSCH in the same slot
2. SPS PDSCH release and SPS PDSCH in the same slot
In Rel-15, if the UE does not indicate a capability to receive more than one unicast PDSCH per slot, in order to ensure that only one HARQ-ACK bit is reported per DL slot in Type-1 HARQ-ACK codebook, the UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot. Since only one SPS PDSCH configuration can be configured per cell group and the minimum SPS PDSCH periodicity is 10ms, it is easy to be implemented by gNB to find the slot for SPS release in which the UE is not configured to receive SPS PDSCH reception. However, it was agreed that multiple SPS configurations can be configured per cell or per cell group and the minimum SPS PDSCH periodicity can be down to one slot in Rel-16, gNB is unable to find such a slot for SPS release especially when SPS PDSCH periodicity is one slot. Therefore, the restriction that the UE does not expect to receive SPS PDSCH release and unicast PDSCH in a same slot should be removed in Rel-16. Then, the issue that the HARQ-ACKs for the SPS PDSCH release and the SPS PDSCH are expected to be transmitted in the same PUCCH when SPS PDSCH release can be received in the same slot where SPS PDSCH is configured to be received has been discussed in the last meeting and following agreements were made [1]:
	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


Then, the highlighted FFS whether and how to support the HARQ-ACKs for the SPS release and the SPS reception mapping to different PUCCHs should be solved.
Case 1: when SPS release PDCCH is received before the end of the SPS PDSCH reception
In this case, when gNB determines to send a SPS release PDCCH, the subsequent SPS PDSCH will be not transmitted. If different PUCCH case is supported, UE will report valid ACK/NACK value for SPS release PDCCH in a PUCCH and report NACK for SPS PDSCH in another PUCCH, while reporting NACK for SPS PDSCH is redundant. Therefore, there is no benefit for mapping these HARQ-ACKs to different PDCCHs, and it would be enough to support the case when HARQ-ACKs for the SPS release and the SPS reception would map to the same PUCCH.
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Fig.1 Example for Case 1

Case 2: when SPS release PDCCH is received after the end of the SPS PDSCH reception
In this case, when gNB determines to send a SPS PDSCH release, the subsequent SPS PDSCH may have been transmitted. If different PUCCH case is supported, UE will report valid ACK/NACK value for SPS release PDCCH in a PUCCH and report valid ACK/NACK for SPS PDSCH in another PUCCH, where both reporting is important for gNB scheduling. In addition, as same PUCCH case is not supported, Case 2 should be supported to allow gNB to transmit SPS release PDCCH after the end of the SPS PDSCH for flexible scheduling.
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Fig.2 Example for Case 2

Proposal 1:
· It is not supported that a SPS release PDCCH in a slot is received before 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 different PUCCHs.
· It is 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 different PUCCHs.
· HARQ-ACKs are generated for the SPS release and the SPS PDSCH
· Adopt following TP in TS 38.213 section 9.1
	[bookmark: _Toc12021467][bookmark: _Toc20311579][bookmark: _Toc26719404][bookmark: _Toc29894837][bookmark: _Toc29899136][bookmark: _Toc29899554][bookmark: _Toc29917291][bookmark: _Toc36498165][bookmark: _Toc45699191]9.1	HARQ-ACK codebook determination
[….]
If a UE is configured to receive a SPS PDSCH in a slot for a SPS configuration, and if the UE receives a PDCCH  indicating a SPS PDSCH release corresponding to the SPS configuration in the slot where the end of a last symbol of the PDCCH reception is not after the end of a last symbol of the SPS PDSCH reception, and if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH reception would be multiplexed in a same PUCCH, the UE does not expect to receive the SPS PDSCH, does not generate HARQ-ACK information for the SPS PDSCH reception, and generates a HARQ-ACK information bit for the SPS PDSCH release.
If a UE is configured to receive a SPS PDSCH in a slot for a SPS configuration, and if the UE receives a PDCCH  indicating a SPS PDSCH release corresponding to the SPS configuration in the slot where the end of a last symbol of the PDCCH reception is after the end of a last symbol of the SPS PDSCH reception, and if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH reception would be transmitted in different PUCCHs, the UE generates HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH reception.
[….]



3. Conclusion
In this contribution, we discuss the remaining issue for SPS enhancement for Rel. 16 URLLC. Following is the summary:
Proposal 1:
· It is not supported that a SPS release PDCCH in a slot is received before 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 different PUCCHs.
· It is 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 different PUCCHs.
· HARQ-ACKs are generated for the SPS release and the SPS PDSCH
· Adopt following TP in TS 38.213 section 9.1
	9.1	HARQ-ACK codebook determination
[….]
If a UE is configured to receive a SPS PDSCH in a slot for a SPS configuration, and if the UE receives a PDCCH  indicating a SPS PDSCH release corresponding to the SPS configuration in the slot where the end of a last symbol of the PDCCH reception is not after the end of a last symbol of the SPS PDSCH reception, and if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH reception would be multiplexed in a same PUCCH, the UE does not expect to receive the SPS PDSCH, does not generate HARQ-ACK information for the SPS PDSCH reception, and generates a HARQ-ACK information bit for the SPS PDSCH release.
If a UE is configured to receive a SPS PDSCH in a slot for a SPS configuration, and if the UE receives a PDCCH  indicating a SPS PDSCH release corresponding to the SPS configuration in the slot where the end of a last symbol of the PDCCH reception is after the end of a last symbol of the SPS PDSCH reception, and if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH reception would be transmitted in different PUCCHs, the UE generates HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH reception.
[….]
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