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Introduction
In this contribution, we discuss the remaining issues for UCI enhancements.
Discussion 
1. 
2. 
In Rel-16, sub-slot based HARQ-ACK feedback procedure was agreed at first, and then, RAN1 reached consensus that if a PUCCH-Config is provided with a subslotLengthForPUCCH-r16, the PUCCH resource corresponding to any SR or CSI configuration with the same priority as the PUCCH-Config, should be confined within the sub-slot associated to the PUCCH-Config [1]. This means for any UCI transmission with same priority as the PUCCH-Config with subslotLengthForPUCCH-r16 configured, it cannot cross sub-slot boundary
	Agreements:
For supporting multiple PUCCHs for HARQ-ACK within a slot for constructing HARQ-ACK codebook, support sub-slot-based HARQ-ACK feedback procedure.
Agreements:
If a PUCCH-Config is provided with a subslotLengthForPUCCH-r16, the PUCCH resource corresponding to any SR or CSI configuration with the same priority as the PUCCH-Config, should be confined within the sub-slot associated to the PUCCH-Config.


In current specification, a general description for sub-slot based PUCCH transmission is captured in TS 38.213[2] as follows:
	9 UE procedure for reporting control information
In the remaining of this Clause, if a UE is provided subslotLengthForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLengthForPUCCH.


However, not all the slots in section 9 should be replaced by sub-slot when subslotLengthForPUCCH is configured. The following should be exceptions:
1) The timing for applying spatial setting for a PUCCH transmission in section 9.2.2. The introduction of sub-slot based PUCCH transmission is not intended to change the effective time for MAC CE, so “slot” here should not be replaced by sub-slot.
2) UE procedure for reporting SR in section 9.2.4. Although the PUCCH transmission for SR with same priority as the PUCCH-Config should be confined within the sub-slot, the periodicity and offset for determining the SR transmission occasion should not be sub-slot level.
3) The most controversial part is UE procedure for reporting multiple UCI types in section 9.2.5. Below we share our view on this part:
a) For the “slot” at the beginning part for addressing multiple PUCCH resources in a slot to transmit CSI reports, “slot” should not be replaced by sub-slot;
b) For the multiplexing timeline part, “slot” can be replaced by sub-slot when referring “multiple overlapping PUCCHs in a slot”, since it has been already stated in section 9 that “In the remaining of this Clause, a UE multiplexes UCIs with same priority index in a PUCCH or a PUSCH. A PUCCH or a PUSCH is assumed to have a same priority index as a priority index of UCIs a UE multiplexes in the PUCCH or the PUSCH.” So the corresponding UCI transmission should be based on sub-slot level if configured with subslotLengthForPUCCH. For description of “overlapping PUCCH(s) and PUSCH(s) in a slot”, “slot” should not be replaced by sub-slot since PUSCH is transmitted without constraint of sub-slot. 
c) For the part to handle multiple PUCCH in set Q, “slot” can be replaced by sub-slot if subslotLengthForPUCCH is configured and the pseudo-code is implemented in sub-slot level.
Proposal 1: Adopt the following text proposal for corrections for sub-slot based PUCCH transmission:
	9	UE procedure for reporting control information
*** Unchanged text is omitted ***
In the remaining of this Clause except for section 9.2.2, 9.2.4 and 9.2.5 for multiple PUCCH resources in a slot to transmit CSI reports and for overlapping PUCCH(s) and PUSCH(s) in a slot, if a UE is provided subslotLengthForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLengthForPUCCH.
*** Unchanged text is omitted ***
----------------------------------------------------- End of text proposal ------------------------------------------------------



Conclusion
In this contribution, we discuss the correction for sub-slot based PUCCH transmission and the following proposal is made:
Proposal 1: Adopt the following text proposal for corrections for sub-slot based PUCCH transmission:
	9	UE procedure for reporting control information
*** Unchanged text is omitted ***
In the remaining of this Clause except for section 9.2.2, 9.2.4 and 9.2.5 for multiple PUCCH resources in a slot to transmit CSI reports and for overlapping PUCCH(s) and PUSCH(s) in a slot, if a UE is provided subslotLengthForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLengthForPUCCH.
*** Unchanged text is omitted ***
----------------------------------------------------- End of text proposal ------------------------------------------------------
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