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Introduction
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In this contribution, we share our views on remaining issues for UCI enhancements and SPS for URLLC.
[bookmark: OLE_LINK12]Discussion
[bookmark: _Hlk46830465]Corrections for sub-slot PUCCH
In the current specification, for sub-slot PUCCH, it is captured that in the remaining of this Clause, if a UE is provided subslotLengthForPUCCH-r16, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLengthForPUCCH-r16.
However, not all the slots in section 9 should be replaced by sub-slot when a UE is provided subslotLength-ForPUCCH. The following aspects are found:
· For the timing of applying spatial setting for a PUCCH transmission defined in section 9.2.2, slot should be used.
· For SR reporting in section 9.2.4, slot should not be replaced by sub-slot since slot is used as the unit for SR periodicity and offset determination;
· For handling multiple PUCCH resources in a slot to transmit CSI reports in the beginning of section 9.2.5, where a UE determines at most two PUCCHs in a slot to transmit CSI reports or multiplexes all CSI reports in a slot on one PUCCH if a UE is configured with multiple PUCCH resources in a slot to transmit CSI reports. Here, slot should not be replaced by sub-slot since sub-slot based PUCCH was introduced for HARQ-ACK only.
· For PUCCH repetition in section 9.2.6, slot should not be replaced by sub-slot according to the conclusion of not supporting sub-slot based PUCCH repetition in Rel-16 in the last meeting, which is captured in 9.2.6.
For the above third bullet, the following is captured in the current specification [1].
	[bookmark: _Toc12021480][bookmark: _Toc20311592][bookmark: _Toc26719417][bookmark: _Toc29894852][bookmark: _Toc29899151][bookmark: _Toc29899569][bookmark: _Toc29917306][bookmark: _Toc36498180][bookmark: _Toc45699206][bookmark: _Toc60601323]9.2.5	UE procedure for reporting multiple UCI types
This Clause is applicable to the case that a UE has resources for PUCCH transmissions or for PUCCH and PUSCH transmissions that overlap in time and each PUCCH transmission is over a single slot without repetitions. Any case that a PUCCH transmission is with repetitions over multiple slots is described in Clause 9.2.6. If a UE is configured with multiple PUCCH resources in a slot to transmit CSI reports
-	if the UE is not provided multi-CSI-PUCCH-ResourceList or if PUCCH resources for transmissions of CSI reports do not overlap in the slot, the UE determines a first resource corresponding to a CSI report with the highest priority [6, TS 38.214]
-	if the first resource includes PUCCH format 2, and if there are remaining resources in the slot that do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting 
-	if the first resource includes PUCCH format 3 or PUCCH format 4, and if there are remaining resources in the slot that include PUCCH format 2 and do not overlap with the first resource, the UE determines a CSI report with the highest priority, among the CSI reports with corresponding resources from the remaining resources, and a corresponding second resource as an additional resource for CSI reporting
-	if the UE is provided multi-CSI-PUCCH-ResourceList and if any of the multiple PUCCH resources overlap, the UE multiplexes all CSI reports in a resource from the resources provided by multi-CSI-PUCCH-ResourceList, as described in Clause 9.2.5.2. 



According to the specification, a UE can be configured with multiple CSI reports within one slot. If the UE is not provided multi-CSI-PUCCH-ResourceList or if PUCCH resources for the transmission of CSI reports do not overlap in a slot, the UE determines one or two non-overlapped PUCCH resources for one or two CSI reports with highest priority. If the UE is provided multi-CSI-PUCCH-ResourceList and if any of the multiple PUCCH resources overlap, the UE multiplexes all CSI reports in a PUCCH from the PUCCHs provided by multi-CSI-PUCCH-ResourceList. As shown in the following Figure 1, a UE is configured with 4 CSI reports in a slot. If the UE is provided with multi-CSI-PUCCH-ResourceList, UE will multiplex these 4 CSI reports in one PUCCH resource configured by multi-CSI-PUCCH-ResourceList. Otherwise, UE will select two PUCCHs to transmit CSI reports.
If a UE is provided subslotLength-ForPUCCH, if a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH is also applied to this part (the specification quoted above). Then if UE is provided with multi-CSI-PUCCH-ResourceList, UE will separately transmit the first two PUCCHs in the first sub-slot and will multiplex the last two CSI reports in one PUCCH resource configured by multi-CSI-PUCCH-ResourceList in the second sub-slot.  If UE is not provided with multi-CSI-PUCCH-ResourceList, UE will separately transmit the first two PUCCHs in the first sub-slot and will select one CSI in the last two CSI reports in the second sub-slot.  This behaviour is obviously not correct.
Therefore, the following proposal is made.


[bookmark: _Ref70689288]Figure 1 Example for multiple CSI reports in one slot
[bookmark: _Ref53406608]Proposal 1: Adopt the following text proposal for sub-slot based PUCCH transmission in 38.213.
[bookmark: _Hlk71637872]-------------------------------------------------- Start of text proposal ------------------------------------------------------
9	UE procedure for reporting control information
*** Unchanged text is omitted ***
In the remaining of this Clause except for Clauses 9.2.2, 9.2.4 and 9.2.5 for multiple PUCCH resources in a slot to transmit PUCCH with CSI reports, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH.
*** Unchanged text is omitted ***
----------------------------------------------------- End of text proposal -----------------------------------------------
 Conflict between the first PUCCH repetition and semi-static configuration 
In the previous meetings, the issue of conflict between the first PUCCH repetition and semi-static configuration was discussed, and the following conclusion was proposed but not agreed.
	Potential conclusion:
It is clarified that, according to the running R15 and R16 specification, a PUCCH repetition (including the first PUCCH repetition) is postponed to the next available UL slot if the PUCCH repetition collides with  SSB symbols or symbols indicated as DL by tdd-UL-DL-ConfigurationCommon or tdd-UL-DL-ConfigurationDedicated.



First of all, we agree that the current specification does not preclude that the first PUCCH repetition of a scheduled PUCCH to collide with semi-static DL symbol(s) or SSB symbols. Then, some clarifications for the proposed conclusion:
· It is only applicable for the case that PUCCH is configured with repetition, i.e.,  If a PUCCH is configured with no repetition or repetition factor is 1, i.e. , the UE would not defer the PUCCH transmission, and it is meaningless to schedule a PUCCH which is to be cancelled. If PUCCH is configured with repetition, i.e., , gNB is allowed to schedule a PUCCH with the first repetition collided with semi-static DL symbol(s) or SSB symbols. In this case, the UE still can transmit the PUCCH in the subsequent slots. 
· The postpone behaviour has no impact on HARQ-ACK codebook construction, i.e., the PUCCH repetition is postponed after the corresponding HARQ-ACK codebook is generated.
· This conclusion can apply to both Rel-15 and Rel-16.
1.1. SPS PDSCH release and SPS receptions with slot aggregation (Issue #3)
[bookmark: _Hlk68114804]In the previous meeting, issue 3 of SPS PDSCH release and SPS receptions with slot aggregation was discussed. But no consensus can be achieved on how to handle SPS PDSCH repetition and SPS release due to different understanding on current specification [2]. In the last meeting, some related issues were discussed and the following conclusion was achieved regrading whether to support SPS PDSCH and SPS release in the same DL slot mapped to different HARQ-ACK PUCCHs [3].
	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.



[bookmark: _GoBack]With the above conclusion, regarding how to handle the case of SPS PDSCH repetition, we think there is no motivation and necessity to send a release DCI in the subsequent slot(s) when slot aggregation is configured for SPS. If it is allowed, additional issues need to be solved. For example: if the release DCI is sent in the subsequent slot(s) of SPS repetition, UE still needs to decode the previous SPS PDSCH repetitions, both HARQ-ACK for SPS release and SPS PDSCH would be mapped to the same HARQ-ACK bit. In this case, if UE missed the release DCI but correctly decoded the SPS PDSCH, UE would send ACK to the gNB and gNB may think that release DCI is correctly received by the UE. Some companies claimed for such case, the SPS release and the SPS reception should map to different PUCCHs, while now in order to remove the restriction of release DCI for SPS repetition, we need to add another restriction to make the HARQ-ACK feedback for SPS release and the SPS reception map to different PUCCHs. At this late stage, simple solution with minimum specification impacts should outweigh the solutions for flexibility. In addition, per our understanding, a reasonable gNB should not do such scheduling and it should be avoided by gNB. We are open for specification change to preclude it, but we are also fine with making one conclusion without specification change.
1.2. CSI-PUCCH-ResourceList where SPS HARQ-ACK multiplexed 
In the last meeting, the issue of multiplexing of SPS HARQ-ACK and CSI was solved, and one related issue was raised regarding reference of the first symbol of a PUCCH resource when sub-slot is configured [4]. There is a common understanding that the sub-slot reference applies only to initial HARQ-ACK PUCCH resource, i.e., PUCCH resources configured by PUCCH-ResourceSet, SPS-PUCCH-AN-List, or n1PUCCH-AN. For the PUCCH resources configured for CSI and SR, i.e., the PUCCH resource configured by multi-CSI-PUCCH-ResoruceList, pucch-CSI-ResourceList and SchedulingRequestResourceConfig, the slot reference is applied. However, in according to the current specification, it is possible that the same pucch-ResourceId is configured in PUCCH-ResourceSet, SPS-PUCCH-AN-List, n1PUCCH-AN and multi-CSI-PUCCH-ResoruceList, pucch-CSI-ResourceList and SchedulingRequestResourceConfig. In that case, when the PUCCH resource is used for CSI/SR transmission, the slot reference should be applied, and when the PUCCH resource is used for initial HARQ-ACK transmission, the sub-slot reference should be applied. Which means, for the PUCCH resource with the same pucch-ResourceId, its starting symbol can have different references when it is configured in different IEs. To make it clear, the following text proposal is made.
Proposal 2: Adopt the following text proposal for sub-slot based PUCCH transmission in 38.213.
[bookmark: _Hlk71385765]-------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Ref498101660][bookmark: _Toc12021476][bookmark: _Toc20311588][bookmark: _Toc26719413][bookmark: _Toc29894848][bookmark: _Toc29899147][bookmark: _Toc29899565][bookmark: _Toc29917302][bookmark: _Toc36498176][bookmark: _Toc45699202][bookmark: _Toc60601319]9.2.1	PUCCH Resource Sets
*** Unchanged text is omitted ***
If a UE is provided subslotLengthForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource provided by PUCCH-ResourceSet, SPS-PUCCH-AN-List, or n1PUCCH-AN 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 casesa PUCCH resource provided by multi-CSI-PUCCH-ResoruceList, pucch-CSI-ResourceList and SchedulingRequestResourceConfig in PUCCH-Config, the first symbol of a PUCCH resource is relative to the first symbol of a slot with  symbols [4, TS 38.211]. 
*** Unchanged text is omitted ***
----------------------------------------------------- End of text proposal --------------------------------------------------------

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 sub-slot based PUCCH transmission in 38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9	UE procedure for reporting control information
*** Unchanged text is omitted ***
In the remaining of this Clause except for Clauses 9.2.2, 9.2.4 and 9.2.5 for multiple PUCCH resources in a slot to transmit PUCCH with CSI reports, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH.
*** Unchanged text is omitted ***
----------------------------------------------------- End of text proposal ------------------------------------------------
Proposal 2: Adopt the following text proposal for the first symbol reference of a PUCCH resource in 38.213.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.2.1	PUCCH Resource Sets
*** Unchanged text is omitted ***
If a UE is provided subslotLengthForPUCCH in a PUCCH-Config, the first symbol of a PUCCH resource provided by PUCCH-ResourceSet, SPS-PUCCH-AN-List, or n1PUCCH-AN 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 casesa PUCCH resource provided by multi-CSI-PUCCH-ResoruceList, pucch-CSI-ResourceList and SchedulingRequestResourceConfig in PUCCH-Config, the first symbol of a PUCCH resource is relative to the first symbol of a slot with  symbols [4, TS 38.211]. 
*** Unchanged text is omitted ***
----------------------------------------------------- End of text proposal ------------------------------------------------------
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