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In this contribution, a few corrections for NR Rel-15 PUCCH are discussed. 
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· Use case 1: Trigger UE monitor the A-CSI-RS for P3 beam refinement (UE receiver beam refinement, or transmit beam refinement assuming channel reciprocity)
· Use case 2: Trigger UE monitor aperiodic TRS for DL tracking loop and/or UE receiver/transmitter beam refinement
In the DCI (DCI format 0_1) trigger the UL A-CSI report, it has the following setting. 
· “UL-SCH indicator” set to “0” (no data)
·  “CSI request” set to non-zero but associated “reportQuantity” in CSI-ReportConfig set to “none” (no CSI report)
As a result, nothing needs to be transmitted in the PUSCH resource assigned for this dummy/null A-CSI report.
In case of this PUSCH for null A-CSI report overlaps other PUCCH channels such as HARQ-ACK or P-CSI, according to current Rel-15 spec, P-CSI is dropped, because the overlapping A-CSI report has higher priority. HARQ-ACK is piggybacked/multiplexed on the PUSCH resources assigned for CSI report, although it is a dummy. This behavior is unreasonable in this case. A more appropriate UE behavior should be the following
· This PUSCH should not be transmitted
· Other UL transmissions ignore this PUSCH scheduled by this DCI format 0_1. For example, a PUCCH overlap with this PUSCH is transmitted in PUCCH resource without multiplexing on PUSCH.
Therefore, we have the following proposal to clarify UE behavior in this case. A companion CRs is included in the same Tdoc.
Proposal 1: When a UE receives a DCI format 0_1 with “UL-SCH indicator” set to “0”, and with a non-zero “CSI request” where associated “reportQuantity” in CSI-ReportConfig set to “none” 
· UE should not transmit PUSCH indicated by this DCI format 0_1.
· Other UL transmissions ignore this PUSCH indicated by this DCI format 0_1.



Error cases of UCI multiplexing on PUSCH 
In RAN1 94bis meeting [2], it is clarified the following are error cases
Conclusion:
· It is clarified at least the following cases are error cases for Rel-15. How to handle the error cases is up to UE implementation.
· PUCCH overlaps with 1-symbol PUSCH 
· PUCCH overlaps with 2-symbol or 3-symbol PUSCH with frequency hopping enabled 
· HARQ-ACK on PUCCH overlaps with 4-symbol PUSCH with DMRS on the last symbol without frequency hopping enabled for PUSCH
· FFS the case of frequency hopping enabled – to conclude in RAN1#95
· No spec update is necessary for the above

There are other cases where UCI can not be multiplexed on PUSCH. For example, given an 8 or 9 symbol PUSCH with frequency hopping enabled, when the DMRS on the first hop is on the last symbol of the first hop, HARQ-ACK can not be multiplexed on PUSCH in the first hop. Besides this example, there maybe other corner cases where HARQ-ACK can not be multiplexed on PUSCH. Instead of identifying these error cases one by one, we make the following clarification.
Proposal 2: it is clarified in chairman’s notes that it is an error case when HARQ-ACK cannot be multiplexed on PUSCH due to there is no available nonDMRS symbols after first DMRS symbol(s). 
· No spec update is necessary for the above
Conclusions
Proposal 1: When a UE receives a DCI format 0_1 with “UL-SCH indicator” set to “0”, and with a non-zero “CSI request” where associated “reportQuantity” in CSI-ReportConfig set to “none” 
· [bookmark: _GoBack]UE should not transmit PUSCH indicated by this DCI format 0_1.
· Other UL transmissions ignore this PUSCH indicated by this DCI format 0_1.

Proposal 2: it is clarified in chairman’s notes that it is an error case when HARQ-ACK cannot be multiplexed on PUSCH due to there is no available nonDMRS symbols after first DMRS symbol(s). 
· No spec update is necessary for the above
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