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Introduction
In RAN1#98-#100b-e, some conclusions and agreements on PUSCH were achieved, however there were still some remaining issues, e.g. UCI multiplexing. In this document, we focus on these remaining issues.
Discussion
1.1 UCI multiplexing resource size calculation
In Rel-15, UCI multiplexing resource size is determined by the following formula:
[image: ]
where[image: ] denotes the available RE number of the current PUSCH piggybacking the UCI, and [image: ] denotes the TBS of the PUSCH, the resource for UCI depends the TBS of PUSCH and available RE number. 
For PUSCH repetition enhancement in Rel-16, there are two types of PUSCH, nominal PUSCH and actual PUSCH. Actual PUSCH maybe segmented by nominal PUSCH and the length of actual PUSCH is not larger than the length of nominal PUSCH.  It is an open issue which PUSCH type is used to calculate UCI multiplexing resource.
· Option1: UCI multiplexing resource size calculation is based on actual PUSCH repetition
Pros: Avoiding that resource for UCI multiplexing is larger than actual PUSCH repetition resource
Cons:  Small resource for UCI multiplexing leads unnecessary UCI dropping;
            High code rate for UCI decreases UCI reliability.
· Option2: UCI multiplexing resource size calculation is based on nominal PUSCH repetition
Pros: Ensure UCI reliability without increasing code rate of UCI;
         Avoid unnecessary UCI dropping
Cons: In some cases, calculated resource for UCI multiplexing maybe larger than actual PUSCH repetition resource.
Comparing with option 1 and option 2, Option 2 prioritizes UCI transmission, which is a conventional principle, especially for the case that UCI and data has the same priority. Considering that data transmission reliability can be ensure by sufficient repetition number or retransmission scheduled by dynamic grant, prioritizing UCI is reasonable. So it is suggested that UCI multiplexing resource size calculation is based on nominal PUSCH repetition.
Proposal1: UCI multiplexing resource size calculation is based on nominal PUSCH repetition.
However, to avoid case that calculated resource for UCI multiplexing is larger than actual PUSCH repetition resource in option 2, the following solutions can be considered:
Solution 1: With the additional limit of no more than the resources available in the actual repetition
Solution 2: UE does not expect that the number of RE calculated by formula is more than the number of available REs in the actual repetition on which the UCI is multiplexed.
1.2 A-CSI/SP-CSI on PUSCH
In Rel-16, low latency CSI is out-of-scope and in Rel-17, CSI feedback enhancements to allow for more accurate MCS selection will be discussed. Therefore, especially in the CR stage, it is not necessary to optimize CSI feedback. It is suggested to reuse Rel-15 mechanism. To be specific, if both CSI calculation timeline and PUSCH preparation timeline are satisfied, A-CSI is multiplexed in the first actual repetition. Considering that CSI payload is not small, the first nominal repetition is not expected to be segmented into multiple actual repetitions. 
Proposal 2: A-CSI is multiplexed in the first actual/nominal repetition. 
· It is not expected that the first nominal repetition is segmented into multiple actual repetitions.
UE is not expected that the gap between the first actual repetition and UL grant is smaller than CSI calculation timeline when A-CSI needs to be multiplexed in PUSCH.  For low latency PUSCH transmission, when the gap between the first actual repetition and UL grant is smaller than CSI calculation timeline, then A-CSI is scheduled by another DCI and can be transmitted in another PUSCH with/without UL-SCH. It is not expected that two UL grant schedules two PUSCH with the same HARQ process ID continuously in Rel-15, so PUSCH repetition enhancement is supported in Rel-16 to allow continuous PUSCH transmission with the same HARQ process ID. However, for low latency PUSCH and A-CSI feedback, there is no restriction to keep the same HARQ-ID, so continuous transmission has been supported in Rel-15 and no additional specification work is required.
Proposal 3: UE is not expected that the gap between the first actual repetition and UL grant is smaller than CSI calculation timeline when A-CSI needs to be multiplexed in PUSCH.
A-CSI/SP-CSI can be scheduled flexibly without latency restriction, a unified solution for A-CSI/SP-CSI on PUSCH with repetition Type B without UL-SCH and with UL-SCH is preferred.
Proposal 4: A unified solution for A-CSI/SP-CSI on PUSCH with repetition Type B without UL-SCH and with UL-SCH is preferred.
Conclusions
In this contribution, we show our views on PUSCH enhancement for URLLC with following proposals:
Proposal1: UCI multiplexing resource size calculation is based on nominal PUSCH repetition.
Proposal 2: A-CSI is multiplexed in the first actual/nominal repetition. 
· It is not expected that the first nominal repetition is segmented into multiple actual repetitions.
Proposal 3: UE is not expected that the gap between the first actual repetition and UL grant is smaller than CSI calculation timeline when A-CSI needs to be multiplexed in PUSCH.
Proposal 4: A unified solution for A-CSI/SP-CSI on PUSCH with repetition Type B without UL-SCH and with UL-SCH is preferred.
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