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Background
Ultra-reliable and low latency communications (URLLC) traffic requires ultra-reliability and low latency. To support URLLC applications, the UL control channel design should be adjusted to satisfy the strict requirements of URLLC traffic.
In this contribution, we discuss the PUCCH design aspects in presents of URLLC. 

HARQ-ACK feedback for URLLC DL transmission
A URLLC DL transmission should achieve ultra-reliability with BLER of 10^-3 or less, and low latency within 0.5 or 1ms. Therefore, the HARQ-ACK corresponding to a URLLC DL transmission should provide the required reliability and latency. 
Thus, a PUCCH carrying HARQ-ACK feedback of a URLLC DL transmission should be reported a.s.a.p., e.g. immediately after a URLLC DL transmission is detected. To achieve the feedback latency, only short PUCCH format is used for feedback of URLLC DL transmission.
Moreover, the HARQ-ACK feedback should match the reliability of URLLC data transmission. The current PUCCH channel BER requirements of 1% or 0.1% cannot satisfy the URLLC requirements. The HARQ-ACK BER requirement should be the same or better than the URLLC data channel, i.e. at least 10^-5 or 10^-6. 
Therefore, the PUCCH format for URLLC should be configured separately from the PUCCH format for eMBB. In short PUCCH design for URLLC, several aspects should be considered. 
· Support only 1 HARQ process and 1 or 2 HARQ-ACK bits
· Configure more RBs and less UE multiplexing capabilities, e.g. using a sequence based feedback or configure more a dense RS pattern for RS and UCI multiplexing.
· Use a higher SCS, thus shorted symbol length than other PUCCH /PUSCH
Proposal 1: For feedback of URLLC DL transmission, only short PUCCH format is used, and the PUCCH format can be configured separately.  
PUCCH collision with URLLC UL transmission
A URLLC UL transmission requires low latency, and may collide with a PUCCH or PUSCH transmission from the same UE. As a general rule, the URLLC UL transmission should have higher priority than any other UL transmissions. 
In case of a short or long PUCCH transmission collides with a URLLC UL transmission in the same symbol/slot, the URLLC should have higher priority. At least two methods can be considered. As a simple method, URLLC is transmitted; the PUCCH in the overlapping symbol is dropped. On the other hand, if simultaneous transmission of URLLC and PUCCH is supported on the same symbol, UL transmit power should be allocated to the URLLC UL transmission first. The remaining power can be power scaled on the PUCCH REs in the same UL symbol. 
Note that if URLLC and PUCCH use different waveforms, simultaneous transmission of URLLC and PUCCH may not be possible. Also, if URLLC and PUCCH use different numerologies, some guard interval may be required between different numerologies, and simultaneous transmission of URLLC and PUCCH may not be supported in some cases.
Proposal 2: URLLC UL transmission should have higher priority in case of overlapping with a PUCCH transmission.  

Conclusion
In this contribution, we discuss the PUCCH aspects related to DL and UL URLLC transmissions. Based on the discussions, we propose:
Proposal 1: For feedback of URLLC DL transmission, only short PUCCH format is used, and the PUCCH format can be configured separately.  
Proposal 2: URLLC UL transmission should have higher priority in case of overlapping with a PUCCH transmission.  

References
[1] R1-1700730, 5G NR short PUCCH considerations
1

