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Introduction
In the previous meetings, following conclusion were made [2]:
	Conclusion
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.



In this contribution, we discuss remaining issues mainly on DL SPS enhancements for URLLC/IIoT. Especially, we provide our views on remaining issues from previous meeting.
Discussions
1.1. SPS PDSCH reception with repetition and SPS release
In the previous meeting, the conclusion for SPS PDSCH reception and SPS release has been made as mentioned above. According to the conclusion, SPS PDSCH reception and SPS release should map to same PUCCH if UE receives them in the same slot.
The remaining issue is how UE handle SPS PDSCH with slot-aggregation. If slot-aggregation is enabled, UE receives SPS PDSCHs over multiple slots. It becomes easier to have SPS PDSCH occasion and SPS release in the same slot. Considering current principle, SPS release should be received before the end of corresponding PDSCH transmissions. Thus, it would be main discussion point what the end of PDSCH transmission is in the case of slot-aggregation.
It is noted that the main intention of current UE behavior is make UE not to process PDSCH to be released. If we adopt same approach, it would be desirable to send SPS release to a slot having first PDSCH occasion if needed. If SPS PDSCH release can be received during repetition, i.e., in between SPS PDSCH occasions, UE has to revert operation of pipeline for SPS PDSCH and prepare to transmit HARQ-ACK for SPS PDSCH release. Though it is not complicated in the specification point of view, it seems clear that it has UE implementation issue. Thus, we would like to keep current principle for receptions of SPS PDSCH and SPS release. For example, UE behavior 2 in [1] can be used.
Proposal 1: For SPS PDSCH with slot-aggregation, same principle as SPS PDSCH without slot-aggregation are applied. 
· If SPS release and SPS PDSCH is received in the same slot, SPS release should be received before the end of corresponding first SPS PDSCH occasion
· FFS: If SPS release and SPS PDSCH is received in the same slot, SPS PDSCH reception with slot-aggregation and SPS release should map to same PUCCH 

1.2. CSI-PUCCH-ResourceList where SPS HARQ-ACK multiplexed
In the last meeting, complicated UL multiplexing case with SPS HARQ-ACK has been discussed. The main issue was that a sub-slot as well as PUCCH resource are changed when sub-slot HARQ-ACK are multiplexed with PUCCH for CSI, which is in slot-level. Since this kind of across sub-slot UL multiplexing is not intended UE behavior, it should be clarified. 
The point mentioned are addressed in the latest proposal from [2]. We think solution should be to ensure no changes on uplink sub-slot during UL multiplexing procedure. If current specification has mislead different understanding, we prefer to change specification text of TS 38.213. 
Proposal 2: For the multiplexing among overlapping channels with same 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.

Another issue is about how to interpret specification below related to sub-slot and CSI PUCCH resource. 
	From TS 38.213 Section 9:
If a UE is provided subslotLengthForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource in PUCCH-Config for multiplexing HARQ-ACK in a PUCCH transmission is relative to the first symbol of the subslotLengthForPUCCH symbols [12, TS 38.331]. For the remaining cases, the first symbol of a PUCCH resource is relative to the first symbol of a slot with  symbols [4, TS 38.211]. 


According to the yellow highlighted text, UE take different interpretation of startingSymbolIndex in PUCCH-resource if HARQ-ACK information bit are multiplexed in the PUCCH resource. In the discussion in the last meeting, there was a consensus on the necessity of specification changes but not on how gNB manage sub-slot PUCCH resource in PUCCH-config.
There were two thinking on how to manage sub-slot PUCCH resource. One is to distinguish sub-slot PUCCH resource and slot-level PUCCH resource implicitly, so that same PUCCH resource Id cannot be assigned to both slot PUCCH resource and sub-slot PUCCH resource. The other is to have no limitation on using PUCCH resource between sub-slot and slot structure. In this case, PUCCH resource can be interpreted differently, depending on where the PUCCH resource is used. If sub-slot-based HARQ-ACK is assigned, startingSymbolIndex is relative to the begining of sub-slot and if CSI uses same PUCCH resouce, startingSymbolIndex is relative to the begining of slot. 
Beside from which is better or worse, we believe second apporach was our desgin target. To faciliate that, it would be necessry to specify the case when PUCCH resource are interpreted as slot-level. Thus we propose following CR. 
Proposal 3: Adopt following CR for TS 38.213 clause 9.2.1
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< Unchanged parts are omitted >
If a UE is provided subslotLengthForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource in PUCCH-Config except when the PUCCH resource is provided by pucch-ResourceId in multi-CSI-PUCCH-ResoruceList, pucch-CSI-ResourceList and SchedulingRequestResourceConfig, for multiplexing HARQ-ACK in a PUCCH transmission is relative to the first symbol of the subslotLengthForPUCCH symbols [12, TS 38.331]
< Unchanged parts are omitted >


· Reason for change:	Clarify the case when a PUCCH resource in PUCCH-Config are interpreted as sub-slot PUCCH.
· Summary of change:	Specify the exceptional case when a PUCCH resource in PUCCH-Config should be interpreted as slot-level PUCCH resource.  
· Consequences if not approved: it remains unclear whether to interpret PUCCH resource for SR and CSI reporting when HARQ-ACK feedback is multiplexed into the PUCCH resource. 

Conclusions
In this contribution, remaining issues on DL SPS for URLLC/IIoT UL enhancements for URLLC were discussed, and the followings are proposed.
Proposal 1: For SPS PDSCH with slot-aggregation, same principle as SPS PDSCH without slot-aggregation are applied. 
· If SPS release and SPS PDSCH is received in the same slot, SPS release should be received before the end of corresponding first SPS PDSCH occasion
· FFS: If SPS release and SPS PDSCH is received in the same slot, SPS PDSCH reception with slot-aggregation and SPS release should map to same PUCCH 
Proposal 2: For the multiplexing among overlapping channels with same 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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	9.2.1	PUCCH Resource Sets
< Unchanged parts are omitted >
If a UE is provided subslotLengthForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource in PUCCH-Config except when the PUCCH resource is provided by pucch-ResourceId in multi-CSI-PUCCH-ResoruceList, pucch-CSI-ResourceList and SchedulingRequestResourceConfig, for multiplexing HARQ-ACK in a PUCCH transmission is relative to the first symbol of the subslotLengthForPUCCH symbols [12, TS 38.331]
< Unchanged parts are omitted >


· Reason for change:	Clarify the case when a PUCCH resource in PUCCH-Config are interpreted as sub-slot PUCCH.
· Summary of change:	Specify the exceptional case when a PUCCH resource in PUCCH-Config should be interpreted as slot-level PUCCH resource.  
· Consequences if not approved: it remains unclear whether to interpret PUCCH resource for SR and CSI reporting when HARQ-ACK feedback is multiplexed into the PUCCH resource. 
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