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Introduction
In the last e-meeting, significant progress was achieved regarding UCI enhancements for URLLC.
[bookmark: OLE_LINK13][bookmark: OLE_LINK14]In this contribution, we share our views on remaining issues mainly focus on type codebook and sub-slot PUCCH repetition for URLLC. The discussion on PHY priority when both DCI format 0_1/1_1 and DCI format 0_2/1_2 are configured to be monitored per BWP can be found in our companion contribution [1].
[bookmark: OLE_LINK12]Discussion
[bookmark: _Hlk46830465]Clarification on not supporting sub-slot based type 1 HARQ-ACK codebook
To reduce UL feedback latency, sub-slot based HARQ-ACK was supported at least for type 2 HARQ-ACK codebook. For type 1 codebook, there was no conclusion whether to support it in sub-slot level or not based on previous discussions and there were no details on how to construct type HARQ-ACK codebook in sub-slot level, e.g., how to determine candidate PDSCH reception occasions.  
For semi-static HARQ-ACK codebook, UE reports HARQ-ACK for all potential PDSCH transmissions, which will end up with a large payload size even though some PDSCHs may not be actually scheduled. It is known that semi-static codebook can provide robustness in the case of missed downlink assignment, since a negative acknowledgement is provided to gNB, which can enable retransmission for the missed transport block.
However, in URLLC, DL grant missing may not be a problem thanks to the ultra-reliability of PDCCH transmission. On the other hand, the redundant ACK/NACK bits would increase the payload size of UCI and lead to the unnecessary decrease of UCI reliability. Therefore, it seems there is no sufficient motivation to use semi-static codebook for URLLC. 
At this late time stage, to finalize the decision on the applicability of type 1 HARQ-ACK codebook for sub-slot based procedure, it is proposed that sub-slot based type-1 HARQ-ACK codebook is not supported at least in Rel-16.
[bookmark: _Ref37254871]Proposal 1: Sub-slot based type 1 HARQ-ACK codebook is not supported at least in Rel-16.
Proposal 2: Capturing not supporting of sub-slot based type 1 HARQ-ACK codebook as follows.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Ref497329097][bookmark: _Toc12021469][bookmark: _Toc20311581][bookmark: _Toc26719406][bookmark: _Toc29894839][bookmark: _Toc29899138][bookmark: _Toc29899556][bookmark: _Toc29917293]9.1.2	Type-1 HARQ-ACK codebook determination
This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
A UE does not expect to be configured with pdsch-HARQ-ACK-Codebook = semi-static for a HARQ-ACK codebook if a UE is provided subslotLength-ForPUCCH for the HARQ-ACK codebook.
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 1_0 or DCI format 1_1. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 1_0 or DCI format 1_1. 
----------------------------------------------------- End of text proposal ------------------------------------------------------
Clarification on not supporting sub-slot PUCCH repetition
It is captured in the current specification of TS 38.213 Clause 9 that in the remaining of this Clause, if a UE is provided subslotLength-ForPUCCH, a slot for an associated PUCCH transmission includes a number of symbols indicated by subslotLength-ForPUCCH. However, sub-slot based PUCCH repetition has never been discussed during the working item. PUCCH repetition is mainly used when the UL coverage is limited. However, sub-slot based HARQ-ACK feedback is motivated for minimizing latency. UE can be configured with a longer sub-slot length or slot based PUCCH if its coverage is limited. Therefore, the use case for sub-slot based PUCCH repetition needs to be identified. Hence, we consider sub-slot based PUCCH repetition is not supported in Rel-16. The following text proposal is made to capture not supporting of sub-slot based PUCCH repetition.
Proposal 3: Capturing  not supporting of sub-slot PUCCH repetition as follows.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
[bookmark: _Toc12021483][bookmark: _Toc20311595][bookmark: _Toc26719420][bookmark: _Toc29894855][bookmark: _Toc29899154][bookmark: _Toc29899572][bookmark: _Toc29917309][bookmark: _Toc36498183]9.2.6	PUCCH repetition procedure
For PUCCH formats 1, 3, or 4, a UE can be configured a number of slots, [image: ], for repetitions of a PUCCH transmission by respective nrofSlots. 
A UE does not expect to be configured with nrofSlots for a PUCCH format if a UE is provided subslotLength-ForPUCCH for the corresponding PUCCH-config.
----------------------------------------------------- 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:  Sub-slot based type 1 HARQ-ACK codebook is not supported at least in Rel-16.
[bookmark: _GoBack]Proposal 2: Capturing  not supporting of sub-slot based type 1 HARQ-ACK codebook as follows.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.1.2	Type-1 HARQ-ACK codebook determination
This clause applies if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static.
A UE does not expect to be configured with pdsch-HARQ-ACK-Codebook = semi-static for a HARQ-ACK codebook if a UE is provided subslotLength-ForPUCCH for the HARQ-ACK codebook.
A UE reports HARQ-ACK information for a corresponding PDSCH reception or SPS PDSCH release only in a HARQ-ACK codebook that the UE transmits in a slot indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 1_0 or DCI format 1_1. The UE reports NACK value(s) for HARQ-ACK information bit(s) in a HARQ-ACK codebook that the UE transmits in a slot not indicated by a value of a PDSCH-to-HARQ_feedback timing indicator field in a corresponding DCI format 1_0 or DCI format 1_1. 
----------------------------------------------------- End of text proposal ------------------------------------------------------
Proposal 3: Capturing  not supporting of sub-slot PUCCH repetition as follows.
-------------------------------------------------- Start of text proposal ------------------------------------------------------
9.2.6	PUCCH repetition procedure
For PUCCH formats 1, 3, or 4, a UE can be configured a number of slots, [image: ], for repetitions of a PUCCH transmission by respective nrofSlots. 
A UE does not expect to be configured with nrofSlots for a PUCCH format if a UE is provided subslotLength-ForPUCCH for the corresponding PUCCH-config.
----------------------------------------------------- End of text proposal ------------------------------------------------------
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