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Introduction
In this contribution, we provide remaining issues and proposal on PUSCH enhancement for URLLC.
Issue #1: UCI multiplexing for PUSCH repetition type B
For UCI multiplexing for PUSCH repetition type B, following was agreed[1]:
	Agreements:
In case of PUCCH overlapping with PUSCH with repetition Type B,
· Option A: Multiplexing timeline conditions in Clause 9.2.5 of TS 38.213 shall be satisfied for all the overlapping actual repetitions. Otherwise it is considered as an error case.
Agreements: 
In case PUCCH overlaps with multiple repetitions of PUSCH repetition Type B that satisfy the multiplexing timeline conditions, UCI is multiplexed on only one actual repetition (including the case where a PUCCH overlaps with a PUSCH with repetition Type B in multiple slots). 
· The first overlapping actual repetition that satisfies the multiplexing timeline


0. Discussion 
In the previous e-meeting, it is still under the discussion how to determine resources for UCI. Main discussion point was whether a calculation of UCI resources is based on actual, nominal or both. Specifically, following three options were discussed:
· Option 1: The calculation is based on the nominal repetition. As a result, an amount of UCI resources doesn’t change due to length of actual repetition. Therefore, UCI reliability can be guaranteed easily by few parameter set. However, in the aspect of single actual repetition, UL-SCH may not be decoded due to lower amount of resources.
· Option 2: The calculation is based on the actual repetition. UL-SCH reliability could be retained. However, gNB would need to configure multiple beta-offset to guarantee certain level of UCI reliability due to various length of actual repetition.
· Option 3: gNB consider both nominal and actual repetition. UCI resources would be limited to size of actual repetition. For example, UCI resource is calculated with nominal repetition but total UCI resource would be limited by actual repetition carrying UCI. 

In the perspective of gNB, all things; MCS, segmented PUSCH resource, TB size and beta-offset, are known factors. It means that gNB should be able to handle UCI reliability with any options. Meanwhile, Option 3 are meaningful only when calculated UCI exceeds given actual repetition. In that case, both number of RE for UCI and UL-SCH fail to reach target number of RE. It would be not desirable, moreover, it is not necessary to consider such case at least for HARQ-ACK bit. 
Between option 1 and option 2, there is actually no difference in the perspective of gNB. With any of both options, gNB may need to configure suitable beta offset in advance. Needless to say, gNB should schedule PUSCH so that the first overlapping PUSCH has sufficient RE for UCI. Those are almost same as what gNB has done in Rel-15. 
Proposal 1: For UCI multiplexing on PUSCH repetition type B, either nominal or actual repetition can be used for UCI resource calculation. 
· If the calculation is based on nominal repetition, UE does not expect that the number of REs required by UCI is more than the number of available REs in the actual repetition on which the UCI is multiplexed.
1. Issue #2: A-CSI/SP-CSI on PUSCH with repetitions without UL-SCH
1. Discussion 
Another remaining issue is how to handle A-CSI/SP-CSI on PUSCH with repetition. First of all, A-CSI/SP-CSI shall not be a part of URLLC transmission. Therefore, it is not necessary to use repetition type B for A-CSI/SP-CSI transmission. Though, there would be possible case that UE should use repetition type B for A-CSI/SP-CSI. For example, if both DCI format 0_1/0_2 are configured with repetition type B, gNB has no choice but to use repetition type B for A-CSI/SP-CSI.
The case seems not usual, so it is questionable to enhance PUSCH repetition type B for A/SP-CSI. In order to maintain Rel-15 behavior/principle, we prefer no consideration of segmentation for the CSI transmission. For this, at least the repetition carrying triggered CSI is not expected to be segmented into multiple actual repetitions. Similarly, it also is desirable to follow Rel-15 UE behavior for the number of repetition, whatever we will agree.
Proposal 2: For A-CSI/SP-CSI with PUSCH repetition type B without UL-SCH, the nominal repetition carrying triggered CSI is not expected to be segmented into multiple actual repetitions. 
· For the number of nominal repetition, follow same behavior with pusch- aggregationfactor in Rel-15
Conclusion
In this contribution, we discuss on method for enhancing PUSCH transmission for NR URLLC. Our proposals are as follows: 
Proposal 1: For UCI multiplexing on PUSCH repetition type B, either nominal or actual repetition can be used for UCI resource calculation. 
· [bookmark: _GoBack]If the calculation is based on nominal repetition, UE does not expect that the number of REs required by UCI is more than the number of available REs in the actual repetition on which the UCI is multiplexed.
Proposal 2: For A-CSI/SP-CSI with PUSCH repetition type B without UL-SCH, the nominal repetition carrying triggered CSI is not expected to be segmented into multiple actual repetitions. 
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