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1 Introduction
In RAN1#106-e [1], the following conclusions and agreements have been made regarding the enhancement to PUCCH for 52.6 to 71 GHz: 
Conclusion:
For enhanced (multi-RB) PF4, maintain the same maximum UCI payload limit as in Rel-15/16 (115 bits).

Agreement:
· For enhanced (multi-RB) PF4, the UCI payload is rate matched to the configured number of RBs, N_RB
· Note: This is analogous to Rel-16 for PF2/3 when interlacing is configured when there is a fixed number of RBs for the configured interlace(s).

Agreement:
· Support an RRC parameter to configure the number of RBs for a PUCCH resource for each of enhanced PUCCH formats 0, 1, and 4
· The parameter is provided by dedicated signaling (per UE) per BWP

[bookmark: _Hlk80295069]Agreement:
For PF0/1 for PUCCH resource sets prior to RRC configuration, Alt-2 (sub-PRB interlaced mapping) is not supported.

Agreement:
In the following, Alt-1 and Alt-2 refer to the RE mapping agreement for 120 kHz from RAN1#105-e:
· For enhanced PF0/1, for PUCCH resources after RRC configuration, Alt-2 (sub-PRB interlaced mapping) is not supported.
· For DMRS of enhanced PF4, only Alt-1 is supported (all REs within each RB are mapped).
· Note: optimization of user multiplexing for enhanced PUCCH format 0/1/4 is not considered in Rel-17.

Agreement:
· For PUCCH resource sets prior to RRC configuration, support a parameter in SIB1 that indicates the number of RBs for enhanced (multi-RB) PUCCH format 0/1

Agreement:
The maximum configured number of RBs, N_RB, for enhanced PF 0/1/4 is given by 16 RBs for 120 kHz SCS

Agreement:
For the agreed RRC parameter that configures the number of RBs for a PUCCH resource, the value range is given by the following, where N_RB_Max is the maximum number of RBs per SCS value
· For enhanced PF0/1
· All integer values in the range [1 .. N_RB_Max]
· For enhanced PF4
· All integer values in the range [1 .. N_RB_Max] that fulfil the requirement  where  is a set of non-negative integers

Agreement:
The maximum configured number of RBs, N_RB, for enhanced PF 0/1/4 is given by 16 RBs for 480 and 960 kHz SCS (same as for 120 kHz SCS).

Agreement:
For enhanced PF0/1 support a single sequence of length equal to the total number of mapped Res of of the PUCCH resource is used. Cyclic shifts for PF0/1 are defined in the same way as Rel-16 for the case that useInterlacePUCCH-PUSCH is not configured.
· Note: this is Alt-1 from the RAN1#104 agreement
This contribution discusses the remaining details for the enhancement to PUCCH for NR 52.6 to 71 GHz.
2 PUCCH Resource Set Before RRC Connection
Up to RAN1#106-e, details for enhancement to PUCCH formats have been finalized other than the PUCCH resource set determination before RRC connection. In the last meeting [1], a cell-specific indication in system information on the number of RBs for PUCCH formats was agreed, and the remaining issue is on how to determine the starting RB index for the set of RBs for PUCCH formats. 

Based on the cell-specific indication of the number of RBs for a PUCCH resource, the starting RB for a PUCCH resource should be based on the indicated number of RBs , RB offset, and PUCCH resource index. For example, based on similar principle of Rel-15/16, the lowest RB index of the PUCCH transmission in first hop is . More precisely, we support the following proposal, and no further enhancement to the hop distance is needed. 

Proposal 1: Before RRC connection, support the starting RB for a PUCCH resource based on the indicated number of RBs.
If  and a UE is provided a PUCCH resource by pucch-ResourceCommon and is not provided useInterlacePUCCH-PUSCH in BWP-UplinkCommon
-	the UE determines the lowest PRB index of the PUCCH transmission in the first hop as  and the lowest PRB index of the PUCCH transmission in the second hop as , where  is the total number of initial cyclic shift indexes in the set of initial cyclic shift indexes
-	the UE determines the initial cyclic shift index in the set of initial cyclic shift indexes as 
If  and a UE is provided a PUCCH resource by pucch-ResourceCommon and is not provided useInterlacePUCCH-PUSCH in BWP-UplinkCommon
-	the UE determines the lowest PRB index of the PUCCH transmission in the first hop as  and the lowest PRB index of the PUCCH transmission in the second hop as 
-	the UE determines the initial cyclic shift index in the set of initial cyclic shift indexes as [image: ]

There was another discussion on whether to re-open the discussion on the enhancement to the RB shortage issue before RRC connection, due to newly agreed maximum number of RB configurable for a PUCCH resource. Considering that RAN1 has already made a conclusion on not considering such enhancement when deciding no sub-PRB mapping is supported, it’s not preferable to re-open the discussion although the maximum configurable number of RB has increased. The RB shortage issue can be tried to be resolved by gNB’s implementation, and no further enhancement is required at this stage. RAN1 can save the effort for more essential features. 

Proposal 2: RAN1 shall not re-open the discussion on the RB shortage issue before RRC connection.
3 Conclusion
The proposals made in this contribution are summarized below:
Proposal 1: Before RRC connection, support the starting RB for a PUCCH resource based on the indicated number of RBs.
If  and a UE is provided a PUCCH resource by pucch-ResourceCommon and is not provided useInterlacePUCCH-PUSCH in BWP-UplinkCommon
-	the UE determines the lowest PRB index of the PUCCH transmission in the first hop as  and the lowest PRB index of the PUCCH transmission in the second hop as , where  is the total number of initial cyclic shift indexes in the set of initial cyclic shift indexes
-	the UE determines the initial cyclic shift index in the set of initial cyclic shift indexes as 
If  and a UE is provided a PUCCH resource by pucch-ResourceCommon and is not provided useInterlacePUCCH-PUSCH in BWP-UplinkCommon
-	the UE determines the lowest PRB index of the PUCCH transmission in the first hop as  and the lowest PRB index of the PUCCH transmission in the second hop as 
-	the UE determines the initial cyclic shift index in the set of initial cyclic shift indexes as [image: ]

Proposal 2: RAN1 shall not re-open the discussion on the RB shortage issue before RRC connection.
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