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Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In this contribution, we share our views on remaining issues for SPS enhancements for URLLC.
[bookmark: OLE_LINK12]Discussion
1.1. [bookmark: _Hlk46830465]SPS PDSCH release and SPS receptions with slot aggregation (Issue #3)
[bookmark: _Hlk68114804]In the previous meetings, the issue of SPS PDSCH release and SPS receptions with slot aggregation was discussed. Following conclusions were achieved [1][2].
	Conclusion (in RAN1#104b-e)
The following is not supported: 
· The case that SPS release is received in a slot where SPS PDSCH is configured to be received for the SPS configuration corresponding to the SPS release if the HARQ-ACK for the SPS release and the SPS reception mapping to different PUCCHs.
Conclusion (in RAN1#105-e)
For SPS PDSCH release and SPS PDSCH reception with slot-aggregation, if a UE is configured to receive SPS PDSCHs over multiple slots for a TB by SPS configurations that are indicated to be released by a DCI format, UE can receive the PDCCH providing the DCI format only before end of the first occasion of corresponding SPS receptions. 
· Note: The UE stops the PDSCH decoding and does not generate HARQ-ACK feedback information for the SPS PDSCH reception as in current specification.



Regarding how to capture these conclusions in the specification was discussed in the last meeting, but no consensus was achieved. In our view, the specification can be changed as following to capture the above conclusions.

Proposal 1: Adopt the following text proposal for SPS PDSCH release and SPS receptions.

---------------------------------Start of Text Proposal to TS 38.213 v16.6.0-----------------------
 9.1              HARQ-ACK codebook determination
…
If a UE is required to receive SPS PDSCHs in a slot according to Clause 5.1 of [6] and Clause 11.1 for SPS PDSCH transmission occasions of TBs for SPS configurations that are indicated to be released by a DCI format, the UE is not expected to receive a PDCCH providing the DCI format in the slot if the end of the last symbol of the PDCCH reception is after the end of a last symbol of any of the SPS PDSCH transmission occasions that are required to be received of TBs. 
 
If a UE is configured to receive SPS PDSCHs in a slot for SPS configurations that are indicated to be released by a DCI format, and if the UE receives the PDCCH providing the DCI format in the slot where the end of a last symbol of the PDCCH reception is not after the end of a last symbol of any of the SPS PDSCH receptions, and if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH receptions would be multiplexed in a same PUCCH, the UE does not expect to receive the SPS PDSCHs, does not generate HARQ-ACK information for the SPS PDSCH receptions, and generates a HARQ-ACK information bit for the SPS PDSCH release. 
< Unchanged parts are omitted >
If a UE is configured to receive SPS PDSCH(s) in a slot for SPS configuration(s), the UE does not expect to receive a PDCCH providing a DCI format in the slot to indicate SPS PDSCH release of these SPS configuration(s), if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH reception(s) would map to different PUCCHs.
< Unchanged parts are omitted >
--------------------------------- End of Text Proposal to TS 38.213 v16.6.0-----------------------

1.2. CSI-PUCCH-ResourceList where SPS HARQ-ACK multiplexed 
In the previous meetings, the issue of multiplexing of SPS HARQ-ACK and CSI was discussed. For the PUCCH resources configured for CSI and SR are slot level, when SPS HARQ-ACK are multiplexed with CSI on a PUCCH resource configured by multi-CSI-PUCCH-ResoruceList, UE will determine one PUCCH resource for UCI multiplexing based on the total payload of UCI. Thus, it is possible that the PUCCH resource after UCI multiplexing is different from the original CSI PUCCH resource that overlapped with HARQ-ACK. Thus, it is possible that HARQ-ACK is moved to a different sub-slot after multiplexing. To solve this issue, the following proposal was given.
Proposal 2: For the multiplexing among overlapping channels with a given priority index, if a UE is provided subslotLengthForPUCCH for the HARQ-ACK codebook of the given priority index, UE does not expect that the HARQ-ACK corresponding only to SPS PDSCH(s) in one sub-slot is moved to a different sub-slot after multiplexing.
Conclusion
In this contribution, we discuss the remaining issues about enhancements to UCI, and the following proposals are made.
Proposal 1: Adopt the following text proposal for SPS PDSCH release and SPS receptions.


---------------------------------Start of Text Proposal to TS 38.213 v16.6.0-----------------------
 9.1              HARQ-ACK codebook determination
…
If a UE is required to receive SPS PDSCHs in a slot according to Clause 5.1 of [6] and Clause 11.1 for SPS PDSCH transmission occasions of TBs for SPS configurations that are indicated to be released by a DCI format, the UE is not expected to receive a PDCCH providing the DCI format in the slot if the end of the last symbol of the PDCCH reception is after the end of a last symbol of any of the SPS PDSCH transmission occasions that are required to be received of TBs. 
 
If a UE is configured to receive SPS PDSCHs in a slot for SPS configurations that are indicated to be released by a DCI format, and if the UE receives the PDCCH providing the DCI format in the slot where the end of a last symbol of the PDCCH reception is not after the end of a last symbol of any of the SPS PDSCH receptions, and if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH receptions would be multiplexed in a same PUCCH, the UE does not expect to receive the SPS PDSCHs, does not generate HARQ-ACK information for the SPS PDSCH receptions, and generates a HARQ-ACK information bit for the SPS PDSCH release. 
< Unchanged parts are omitted >
If a UE is configured to receive SPS PDSCH(s) in a slot for SPS configuration(s), the UE does not expect to receive a PDCCH providing a DCI format in the slot to indicate SPS PDSCH release of these SPS configuration(s), if HARQ-ACK information for the SPS PDSCH release and the SPS PDSCH reception(s) would map to different PUCCHs.
< Unchanged parts are omitted >
--------------------------------- End of Text Proposal to TS 38.213 v16.6.0-----------------------

Proposal 2: For the multiplexing among overlapping channels with a given priority index, if a UE is provided subslotLengthForPUCCH for the HARQ-ACK codebook of the given priority index, UE does not expect that the HARQ-ACK corresponding only to SPS PDSCH(s) in one sub-slot is moved to a different sub-slot after multiplexing.
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