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Introduction 
In this contribution, we discuss corrections of UL signals and channels for NR-U operation in the R16 NR-U specifications.
Discussion
Correction of PUCCH with interlaced mapping in TS 38.213
In the endorsed CR of TS 38.213 for R16 NR-U [1], the following is extracted from Section 9.2.1:
If a UE has dedicated PUCCH resource configuration, the UE is provided by higher layers with one or more PUCCH resources. 
A PUCCH resource includes the following parameters:
-	a PUCCH resource index provided by pucch-ResourceId
-	an index of the first PRB prior to frequency hopping or for no frequency hopping by startingPRB, if a UE is not provided useInterlacePUCCH-Dedicated-r16
-	an index of the first PRB after frequency hopping by secondHopPRB, if a UE is not provided useInterlacePUCCH-Dedicated -r16
-	an indication for intra-slot frequency hopping by intraSlotFrequencyHopping, if a UE is not provided useInterlacePUCCH-Dedicated -r16
-	an index of a first interlace by interlace0, if a UE is provided useInterlacePUCCH-Dedicated-r16
-	if provided, an index of a second interlace by interlace1, if a UE is provided useInterlacePUCCH-Dedicated-r16
-	an index of an RB set by intraCellGuardBandUL-r16 [6, TS 38.214], if a UE is provided useInterlacePUCCH-Dedicated-r16
-	a configuration for a PUCCH format, from PUCCH format 0 through PUCCH format 4, provided by format
The UE expects that either none or both of useInterlacePUCCH-Common-r16 and useInterlacePUCCH-Dedicated-r16 are provided.
If the format indicates PUCCH-format0, the PUCCH format configured for a PUCCH resource is PUCCH format 0, where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by startingSymbolIndex. 
If the format indicates PUCCH-format1, the PUCCH format configured for a PUCCH resource is PUCCH format 1, where the PUCCH resource also includes an index for an initial cyclic shift provided by initialCyclicShift, a number of symbols for a PUCCH transmission provided by nrofSymbols, a first symbol for the PUCCH transmission provided by startingSymbolIndex, and an index for an orthogonal cover code by timeDomainOCC.
If the format indicates PUCCH-format2 or PUCCH-format3, the PUCCH format configured for a PUCCH resource is PUCCH format 2 or PUCCH format 3, respectively, where the PUCCH resource also includes a number of PRBs provided by nrofPRBs, a number of symbols for a PUCCH transmission provided by nrofSymbols, and a first symbol for the PUCCH transmission provided by startingSymbolIndex. If a UE is provided by useInterlacePUCCH-Dedicated -r16, the PUCCH resource also includes a number of interlaces and, if provided, an orthogonal cover code length by OCC-Length-r16 and an orthogonal cover code index by OCC-Index-r16.





There are three issues in the above specification:
1) According to the consolidated parameter list for Rel-16 NR after RAN1#99 [2], the index of the second interlace by interlace1 shall be provided in IEs of PUCCH-format2 and PUCCH-format3, as shown in Table 1, instead of in a PUCCH configuration. The corresponding paragraph in Section 9.2.1 in [1] can thus be removed. 
2) Since the index of the second interlace is explicitly provided in the IEs of PUCCH-format2 and PUCCH-format3, if any, a number of interlaces is no longer necessary thus should be removed from Section 9.2.1 in [1].
3) PUCCH-format4 is not supported if a UE is provided useInterlacePUCCH-Dedicated-r16, which should be captured in Section 9.2.1 in [1].
Based on the endorsed CR of TS 38.213 for R16 NR-U [1], the following text proposal is provided for corrections for section 9.2.1 PUCCH Resource Sets:
===================================Text proposal starts========================================
[bookmark: _Ref498101660][bookmark: _Toc12021476][bookmark: _Toc20311588]9.2.1	PUCCH Resource Sets
*** Unchanged text is omitted ***
If a UE has dedicated PUCCH resource configuration, the UE is provided by higher layers with one or more PUCCH resources. 
A PUCCH resource includes the following parameters:
-	a PUCCH resource index provided by pucch-ResourceId
-	an index of the first PRB prior to frequency hopping or for no frequency hopping by startingPRB, if a UE is not provided useInterlacePUCCH-Dedicated-r16
-	an index of the first PRB after frequency hopping by secondHopPRB, if a UE is not provided useInterlacePUCCH-Dedicated -r16
-	an indication for intra-slot frequency hopping by intraSlotFrequencyHopping, if a UE is not provided useInterlacePUCCH-Dedicated -r16
-	an index of a first interlace by interlace0, if a UE is provided useInterlacePUCCH-Dedicated-r16
-	if provided, an index of a second interlace by interlace1, if a UE is provided useInterlacePUCCH-Dedicated-r16
-	an index of an RB set by intraCellGuardBandUL-r16 [6, TS 38.214], if a UE is provided useInterlacePUCCH-Dedicated-r16
-	a configuration for a PUCCH format, from PUCCH format 0 through PUCCH format 4, provided by format, if a UE is not provided useInterlacePUCCH-Dedicated -r16, or from PUCCH format 0 through PUCCH format 3, if a UE is provided by useInterlacePUCCH-Dedicated -r16 
*** Unchanged text is omitted ***
If the format indicates PUCCH-format2 or PUCCH-format3, the PUCCH format configured for a PUCCH resource is PUCCH format 2 or PUCCH format 3, respectively, where the PUCCH resource also includes a number of PRBs provided by nrofPRBs, a number of symbols for a PUCCH transmission provided by nrofSymbols, and a first symbol for the PUCCH transmission provided by startingSymbolIndex. If a UE is provided by useInterlacePUCCH-Dedicated -r16, the PUCCH resource also includes a number of interlaces an index of a second interlace by interlace1, if provided, and, if provided, an orthogonal cover code length by OCC-Length-r16 and an orthogonal cover code index by OCC-Index-r16.
*** Unchanged text is omitted ***
===================================== Text Proposal Ends=====================================
Table 1. RRC parameter for the index of the second interlace by interlace1 [3]
	WI code
	Sub-feature group
	Parameter name in spec
	New or existing
	Description
	Value range
	Per (UE, cell, TRP, …)
	UE-specific or cell-specific

	NR_unlic-Core
	UL signals and channels
	Interlace1
	New
	Added in PUCCH-format2 and PUCCH-format3.
For interlaced PUCCH format 2/3, interlace1 can be further configured where (1) for 15kHz SCS, the possible values of Interlace1 shall satisfy interlace1=mod(interlace0+X,10) where X=1, -1, or 5, and (2) for 30kHz SCS, there are no configuration restrictions on the combinations of Interlace0 and Interlace1.
How to capture the above configuration restriction in RRC spec is up to RAN2.
	
INTEGER (0 .. 9) for 15KHz SCS
INTEGER (0 .. 4) for 30KHz SCS
	Per UL BWP
	UE-specific


Proposal 1: Make the following corrections in section 9.2.1 PUCCH Resource Sets for TS 38.213:
· In the IEs of PUCCH-format2 and PUCCH-format3, the index of the second interlace by interlace1 shall be added in, and a number of interlaces shall be removed.
· PUCCH-format4 is not supported if a UE is provided useInterlacePUCCH-Dedicated-r16, which should be captured in the specification.

Conclusion
Based on the discussion on the remaining issues in the previous section, we made the following proposals:
Proposal 1: Make the following corrections in section 9.2.1 PUCCH Resource Sets for TS 38.213:
· In the IEs of PUCCH-format2 and PUCCH-format3, the index of the second interlace by interlace1 shall be added in, and a number of interlaces shall be removed.
· PUCCH-format4 is not supported if a UE is provided useInterlacePUCCH-Dedicated-r16, which should be captured in the specification.
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