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Introduction
In RAN1#107-e [1], the following agreements on enhancements for PUCCH formats 0/1/4 were made:
	Agreement
For DMRS of enhanced PF1 support a single sequence of length equal to the total number of mapped REs of the PUCCH resource is used. The spreading factor for DMRS of enhanced PF1 is defined in the same way as Rel-16.
· Note: this clarifies Alt-1 from the RAN1#104 agreement

Agreement
In the RAN1#106bis-e agreements on construction of PUCCH resource sets prior to dedicated PUCCH configuration, the following is supported for PUCCH resource set index 15 in Table 9.2.1-1:
· 

Agreement
· For DMRS of enhanced (multi-RB) PF4, Type-2 low PAPR sequence of length equal to the total number of mapped REs of the PUCCH resource is supported if dmrs-UplinkTransformPrecodingPUCCH is configured and pi2BPSK is configured for the PUCCH resource. 
· FFS: For DMRS of enhanced (multi-RB) PF4, whether or not Type-1 low PAPR sequence of length equal to the total number of mapped REs of the PUCCH resource is supported if pi2BPSK is configured for the PUCCH resource.
· If Type-1 low PAPR sequence of length equal to the total number of mapped REs of the PUCCH resource is not supported for DMRS of enhanced (multi-RB) PF4 in FR2-2 if pi2BPSK is configured for the PUCCH resource, it will be separately discussed whether to support FG 16-6b in FR2-2 in UE feature discussion.
· Update the prior agreement from RAN1#104bis-e as follows:
Agreement (RAN1#104bis-e):
· For DMRS of enhanced PF4, if pi2BPSK is not configured for the PUCCH resource, a Type-1 low PAPR sequence of length equal to the total number of mapped REs of the PUCCH resource is used. Cyclic shifts are defined in the same was as Rel-15/16 for PF4 (Alt-1 in agreement from RAN1#104-e).




In this contribution, we discuss remaining issues and associated standards impacts on PUCCH enhancements in 52.6 – 71GHz.
Discussions
In RAN1#107-e [1], support of Type-2 low PAPR sequence of length equal to the total number of mapped REs of the PUCCH resource was agreed for transform precoding with pi/2-BPSK. However, whether to support Type-1 low PAPR sequence of length equal to the total number of mapped REs of the PUCCH resource is still FFS for pi/2-BPSK. The main reason was the UE cannot achieve the benefits of Type-1 low PAPR sequence when pi/2-BPSK is used. In addition, the combination of Type-1 sequence and pi/2-BPSK has not been properly studied during the WI for multi-RB PUCCH. However, as semi-static switching between Type-1 and Type-2 low PAPR sequences is supported in Rel-16, we failed to observe any clear reason for prohibiting the existing configuration for enhanced PUCCH format 4. In addition, such flexibility would not be a harm and any issues can be handled by gNB implementation by not configuring Type-1 low PAPR sequence with pi/2-BPSK. 
Observation 1: Semi-static switching between Type-1 and Type-2 low PAPR sequences is supported in Rel-16.
Observation 2: Additional flexibility would not be a harm and any issues can be handled by gNB implementation by not configuring Type-1 low PAPR sequence with pi/2-BPSK.
Proposal 1: Support Type-1 low PAPR sequence of length equal to the total number of mapped REs of the PUCCH resource if pi/2-BPSK is used for PUCCH format 4 without transform precoding. 
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 proposals: 
Observation 1: Semi-static switching between Type-1 and Type-2 low PAPR sequences is supported in Rel-16.
Observation 2: Additional flexibility would not be a harm and any issues can be handled by gNB implementation by not configuring Type-1 low PAPR sequence with pi/2-BPSK.
Proposal 1: Support Type-1 low PAPR sequence of length equal to the total number of mapped REs of the PUCCH resource if pi/2-BPSK is used for PUCCH format 4 without transform precoding. 
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