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1. Introduction
[bookmark: OLE_LINK8][bookmark: OLE_LINK9]The following objective is included in this revised work item [1]:
· 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.
In this contribution, we will discuss the remaining issues about common PUCCH resources and the sequence type for DMRS of enhanced PUCCH format 1.
2. [bookmark: _Ref498564494][bookmark: _Ref521492551]Discussion 
2.1. Common PUCCH resource set construction 
The following agreements are made in RAN1 106b-e meeting[2]:
	Agreement:
· Reuse the existing Rel-15/16 PUCCH configuration Table 9.2.1-1 in 38.213 for configuration of PUCCH resource sets prior to dedicated PUCCH configuration for multi-RB PUCCH formats 0/1
· As previously agreed, the number of RBs for each PUCCH resource in a set is N_RB which is signaled in SIB1
· The lowest-indexed RB for each PUCCH resource is a function of N_RB
· The following example change to 38.213 Section 9.2.1 can be recommended to the editor of 38.213 to use at the editor’s discretion (subject to resolution of the below FFS on the value of X)
---- Start ----
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: ]
	  ---- End ----
· FFS: Supported value of X. Down-select to one of the following alternatives:
· Alt-1: X = N_RB
· Note: This alternative is mathematically equivalent to Example Construction 1 discussed in RAN1#106-e.
· Alt-2a: X is a fixed value less than N_RB, e.g., 1, N_RB / 2, …
· Alt-2b: X is configurable, e.g., via SIB1
· FFS: Whether or not the spec explicitly captures either or both of the following error cases related to a potential RB shortage issue:
· Case 1: Some of the RBs of a PUCCH resource fall outside the initial UL BWP
· Case 2: An indicated PUCCH resource with r_PUCCH ≥ 8 overlaps the RBs of a PUCCH resource with r_PUCCH < 8. 
· FFS: Whether or not special handling for PUCCH resource set index 15 is necessary.

Agreement:
· In the RAN1#106bis-e agreement on construction of PUCCH resource sets prior to dedicated PUCCH configuration, the following is supported at least for PUCCH resource set indices 0 .. 14 in Table 9.2.1-1 (Alt-1 in the agreement):
· 
· FFS: Down select to one of the following alternatives for PUCCH resource set index 15
· Alt-a: 
· Alt-b: Alternative handling (to be defined)
Conclusion:
· For a common PUCCH resource set prior to dedicated PUCCH resource configuration, for some values of r_PUCCH, the corresponding PUCCH resource may not be fully contained within the initial UL BWP. The UE does not expect to receive a PRI and determine a value of r_PUCCH for which the corresponding PUCCH resource is not fully contained within the initial UL BWP
· It is left to gNB implementation to avoid such an error case, i.e., this is not explicitly captured in specifications



For the FFS, down select to one of the alternatives for PUCCH resource set index 15, we support alt-a: . There are two cases related to RB shortage issues discussed in last meeting, and the conclusion has resolved the two cases by the gNB implementation. Regarding to the issues with PUCCH resource set index 15, we think they are also included in the above two cases. Therefore, we support to maintain the same X value for index 15 as other PUCCH resource set indexes.
For example, as shown in figure 1, when X=1, the RB shortage issue may occur when the indicated value of NRB is larger than the . In our opinion, gNB may configure  such that some PUCCH resources are overlapped with other PUCCH resources, but the gNB will not use those resources. In other words, it is left to gNB implementation to avoid the error case.
[image: cid:image035.png@01D7C052.A3429520]
Figure 1 PUCCH resource set for index 15
[bookmark: _Ref83285365][bookmark: _Ref86744027]Proposal 1: For the FFS, down select to one of the alternatives for PUCCH resource set index 15, we support alt-a: .
2.2. Sequence construction for DMRS of enhanced PF1 
The following agreements are made in RAN1 106-e meeting[3]:
	[bookmark: OLE_LINK1][bookmark: OLE_LINK2]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.


The sequence construction for DMRS of enhanced PF1 is not explicitly decided in the agreements although the PF 1 and DMRS of PF1 are separately elaborated in current TS 38.211[4]. Therefore, we would like to clarify the agreement that the DMRS for enhanced PF1 also support a single sequence of length equal to the total number of mapped REs of the PUCCH-DMRS resource is used.
[bookmark: _Ref86842033][bookmark: _Ref86844036]Proposal 2: The DMRS for enhanced PF1 supports a single sequence of length equal to the total number of mapped REs of the PUCCH-DMRS resource is used.
3. Conclusion
In this contribution, we discuss the FFS for PUCCH resource set construction for index 15 and the sequence type for DMRS of enhanced PUCCH format 1, then have the following proposals:
Proposal 1: For the FFS, down select to one of the following alternatives for PUCCH resource set index 15, we support alt-a: .
Proposal 2: The DMRS for enhanced PF1 supports a single sequence of length equal to the total number of mapped REs of the PUCCH-DMRS resource is used.
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