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1 Introduction
According to the latest version of 38.213 spec, a UE determine the PUCCH resource for HARQ-ACK transmission as follow:
“The PUCCH resource determination is based on a PUCCH resource indicator field [5, TS 38.212] in a last DCI format 1_0 or DCI format 1_1, among the DCI formats 1_0 or DCI formats 1_1 that have a value of a PDSCH-to-HARQ_feedback timing indicator field indicating a same slot for the PUCCH transmission, that the UE detects and for which the UE transmits corresponding HARQ-ACK information in the PUCCH where, for PUCCH resource determination, detected DCI formats are first indexed in a descending order across serving cells indexes and are then in an ascending order across PDCCH monitoring occasion indexes.”
This contribution discusses the impact of the multiplexing HARQ-ACK feedback of URLLC transmission with other HARQ-ACK transmissions. It is proposed that HARQ feedback of ultra-reliable downlink transmission are transmitted in separate PUCCH resource to help maintain the higher reliability requirement.
2 Discussion

In RAN1#93, a new MCS table including low spectrum efficiency values has been introduced to better support URLLC service. RAN1 also agreed on signaling allowing indication of a MCS table on a per-DCI basis by using new RNTI or DCI format. The new MCS table enables operation with BLER target of 10^-5.
A UE may be configured to support both URLLC and eMBB in dynamic manner. For example, some PDSCH transmissions may be using the legacy MCS table while others may be using the new MCS table enabling low BLER operation. It could be reasonably expected that a transmission using the new MCS table is more likely to carry data for a service requiring high reliability. HARQ-ACK feedback has a direct impact on the reliability of the PDSCH transmission. For example, having unreliable HARQ-ACK feedback may result in high probability of NACK-to-ACK error or high probability of ACK missed detection. It therefore seems logical to separate the HARQ-ACK feedback of URLLC PDSCH transmission and a HARQ-ACK feedback of eMBB PDSCH transmission.

Based on the current version of 38.213 spec, a UE determine the HARQ-ACK resource for a given HARQ-ACK transmission based on the PUCCH resource indication on the last received DCI among all the received DCIs indicating the same HARQ-ACK transmission timing. With such procedure, a UE may end up transmitting the feedback of URLLC PDSCH with A/N feedback of eMBB PDSCHs in the same resource. One option could be to indicate to a UE different PUCCH resource for HARQ-ACK associated to URLLC PDSCH. For example, A/N bits corresponding to a downlink scheduling for URLLC can be configured in different PUCCH resource using the ARI in the DCI scrambled with new RNTI.
Proposal 1: Support transmission of HARQ-ACK feedback of URLLC PDSCH in different PUCCH resource than eMBB PDSCH.
Once the UE is configured to transmit HARQ A/N feedback of URLLC service in different PUCCH resource, it is desirable to boost the power of the PUCCH carrying HARQ A/N feedback in order to increase the reliability. To enable this, a UE should be configured with different power control parameters for ultra-reliable service compared to eMBB service.
Proposal 2: Support configuration of URLLC specific power control parameters.

For UCI transmission on PUSCH in NR Rel-15, the UE calculates the number 
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of coded modulation symbols for HARQ-ACK transmission and the number 
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of coded modulation symbols for CSI transmission based on the higher layer configuration of the 
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. As the reliability of the UCI is dependent on the parameters controlling rate matching, supporting different configurations of these parameters based on the type of traffic associated to the UCI should be considered.
Proposal 3:
For UCI transmission on PUSCH, consider support for rate matching parameters (e.g. beta values) depending on priority of the transmission associated to the UCI (e.g. URLLC or other). 

3 Conclusion

This contribution discussed the HARQ-ACK feedback corresponding to URLLC PDSCH. The following is proposed:
Proposal 1: Support transmission of HARQ-ACK feedback of URLLC PDSCH in different PUCCH resource than eMBB PDSCH.
Proposal 2: Support configuration of URLLC specific power control parameters.

Proposal 3:
For UCI transmission on PUSCH, consider support for rate matching parameters (e.g. beta values) depending on priority of the transmission associated to the UCI (e.g. URLLC or other). 
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