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Introduction
In RAN1#107bis-e [1], the following agreements on enhancements for PUCCH formats 0/1/4 were made:
	
[bookmark: _Hlk93834196]Conclusion
· For DMRS of enhanced (multi-RB) PF4, do not support Type-1 low PAPR sequences if pi2BPSK is configured for the PUCCH resource.
· No change to 38.211 Section 6.4.1.3.3.1 is needed




In this contribution, we discuss remaining issues and associated standards impacts on PUCCH enhancements in 52.6 – 71GHz.
Discussions
Potential coverage imbalance issues
Some companies proposed handling of a potential coverage imbalance issues for PUCCH formats 2 and 3. While number of RBs of PUCCH formats 2 and 3 varies dynamically based on payload, number of RBs for multi-RB PUCCH format 4 does not vary and payload is limited to a maximum of 115 bits. Therefore, if the PUCCH payload is larger than 115 bits and configured to use PUCCH formats 2 and 3, coverage may not be identical to PUCCH format 4 due to an actual number of RBs possibly less than a configured value. Following proposals were provided to resolve the potential coverage imbalance issues. 
· Redesign the number of RBs for PUCCH format 4
· One solution to resolve the power imbalance issue is to revisit number of RBs for PUCCH format 4 (e.g., supporting dynamic variation based on the payload). If number of RBs for PUCCH format 4 is revisited, all related aspects (e.g., rate matching) should be revisited as well. Given the limited time, it is preferred to keep the current design.
· [bookmark: _Hlk95748780]Fix the number of RBs for PUCCH formats 2 and 3
· [bookmark: _Hlk95748856]Another proposal is to fix the number of RBs for PUCCH formats 2 and 3. However, as clearly identified in WID [2], this WI only discusses enhancement for PUCCH formats 0, 1 and 4 not PUCCH formats 2 and 3. Given Rel-17 is in maintenance stage, it is preferred to discuss the enhancement in the future releases if the enhancement for PUCCH formats 2 and 3 is needed.
In addition, although the coverage for PUCCH formats 2 and 3 may not be optimized, we believe that such issues can be handled by gNB configuration with the flexibility given by the current specification.
Observation 1: Redesigning the number of RBs for PUCCH format 4 requires additional discussion of all related aspects should be revisited as well.
Observation 2: Enhancement on PUCCH formats 2 and 3 is out of scope for NR 52-71.
Observation 3: Potential coverage imbalance issue can be handled by gNB configuration with the flexibility given by the current specification.
Proposal 1: It is preferred to keep the current design for PUCCH formats in NR 52-71. 
Summary
In this contribution, we discussed remaining issues for PUCCH enhancements of NR in 52.6 – 71 GHz for PUCCH formats 0/1/4. From the discussions, we made the following observations and proposal: 
Observation 1: Redesigning the number of RBs for PUCCH format 4 requires additional discussion of all related aspects should be revisited as well.
Observation 2: Enhancement on PUCCH formats 2 and 3 is out of scope for NR 52-71.
Observation 3: Potential coverage imbalance issue can be handled by gNB configuration with the flexibility given by the current specification.
Proposal 1: It is preferred to keep the current design for PUCCH formats in NR 52-71. 
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