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[bookmark: _Ref47259910][bookmark: _Ref20730972][bookmark: _Ref16193927][bookmark: _Ref6926730][bookmark: _Ref7107393][bookmark: _Ref521318726][bookmark: _Ref524340861][bookmark: _Ref510774888][bookmark: _Ref3884257]In 3GPP TSG RAN Meeting #86, a new SID on studying the support of NR from 52.6 GHz to 71 GHz (RP-193228) [1] was approved. Updated working item (WI) has been approved with the aim to extending NR up to 71 GHz [2] in the 3GPP TSG RAN Meeting #93-e. As part of the objectives of the WI, the following aspects were included:
	· Physical layer aspects including [RAN1]:
· Support enhancement for PUCCH format 0/1/4 to increase the number of RBs under PSD limitation in shared spectrum operation.
· Physical layer procedure(s) including [RAN1]:
· Channel access mechanism assuming beam based operation in order to comply with the regulatory requirements applicable to unlicensed spectrum for frequencies between 52.6GHz and 71GHz.
· Specify both LBT and No-LBT related procedures, and for No-LBT case no additional sensing mechanism is specified.
· Study, and if needed specify, omni-directional LBT, directional LBT and receiver assistance in channel access
· Study, and if needed specify, energy detection threshold enhancement 



In this contribution, in the context of enhancements to PUCCH enhancements extending NR up to 71 GHz, and based on the agreements and conclusions made during the previous RAN1 meetings along this WI [2-8], the remaining detail will be discussed.

[bookmark: _Hlk53143709]Remaining Details on PUCCH Common Resource Sets
In previous RAN1 #107 meeting [8], the following agreement was reached: 
	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).


 
According to the aforementioned agreement, Type-2 low PAPR sequence of length equal to the total number of REs over which a PUCCH may span is supported if dmrs-UplinkTransformPrecodingPUCCH is configured and pi2BPSK is used for DMRS of the enhanced PUCCH format 4. However, it was left for further study whether Type-1 low PAPR sequence should be also supported if pi2BPSK is configured. While the advantage of supporting Type-1 low PAPR sequence when pi2BPSK is configured may be in terms of increased user-multiplexing, as already argued during this WI this is only a marginal beneficial aspect for an FR2-2 system where overall multiplexing capacity is already enhanced through spatial multiplexing. In our view, there is no technical need to support Type-1 low PAPR sequence for DMRS of multi-RB PUCCH format 4 when pi2BPSK is configured.
Proposal 1: Do not support Type-1 low PAPR sequence for DMRS of multi-RB PUCCH format 4 when pi2BPSK is configured.

Conclusions
In this contribution, we discussed the last detail for PUCCH enhancements for extending NR up to 71 GHz, and we derived the following proposal:
Proposal 1: Do not support Type-1 low PAPR sequence for DMRS of multi-RB PUCCH format 4 when pi2BPSK is configured.
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