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Introduction 
In this contribution, we discuss the remaining issues on UL signals/channels for NR-U operation and provide text proposals to the latest version of the R16 NR-U specifications.
Discussion
Issue 1: Align PUCCH IE in TS38.331 clause 9.2.1 [1]
In the endorsed CR of TS 38.331 for R16 NR-U after RAN2#109be [1], the following is extracted from Section 9.2.1:
PUCCH-Config information element
-- ASN1START
-- TAG-PUCCH-CONFIG-START

PUCCH-Config ::=                        SEQUENCE {

…    

PUCCH-Resource-r16 ::=                  SEQUENCE {
    pucch-ResourceId                        PUCCH-ResourceId,
    interlaceAllocation-r16                 SEQUENCE {
        rb-SetIndex                             INTEGER (0..4),
        interlace0                              CHOICE {
            scs15                                   INTEGER (0..9),
            scs30                                   INTEGER (0..4)
        }
    },
    format                                  CHOICE {
        format0                                 PUCCH-format0,
        format1                                 PUCCH-format1,
        format2                                 PUCCH-format2-r16,
        format3                                 PUCCH-format3-r16,
        format4                                 PUCCH-format4
    }
}

…

PUCCH-format2-r16 ::=                           SEQUENCE {
    nrofSymbols                                     INTEGER (1..2),
    startingSymbolIndex                             INTEGER (0..13),
    interlace1-r16                                  INTEGER (0..9)  OPTIONAL, -- Need M
    occ-Length-r16                                  OCC-Length-r16  OPTIONAL, -- Need M
    occ-Index-r16                                   OCC-Index-r16   OPTIONAL -- Need M
}


PUCCH-format3-r16 ::=                           SEQUENCE {
    nrofSymbols                                     INTEGER (4..14),
    startingSymbolIndex                             INTEGER (0..10),
    interlace1-r16                                  INTEGER (0..9)  OPTIONAL, -- Need M
    occ-Length-r16                                  OCC-Length-r16  OPTIONAL, -- Need M
    occ-Index-r16                                   OCC-Index-r16   OPTIONAL -- Need M
}

…

-- TAG-PUCCH-CONFIG-STOP
-- ASN1STOP
The following issues should be fixed in TS38.213 clause 9.2.1 including alignment with the CR of TS38.331:
1. fomat may provide new formats PUCCH-format2-r16 or PUCCH-format3-r16. The redundant part in the current specification could be removed to avoid further change for it.
2. The index of a second interlace by interlace1-r16 is provided only the format indicates PUCCH-format2-r16 or PUCCH-format3-r16, instead of all PUCCH formats, which should be clarified in the specification. 
3.  OCC-Length-r16 and OCC-Index-r16 are provided only when interlace1 is not provided, which should be captured in the specification. 
The following text proposal is provided for corrections in section 9.2.1 PUCCH Resource Sets:
===================================Text proposal 1 starts======================================
9.2.1	PUCCH Resource Sets
*** Unchanged text is omitted ***

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-PUSCH in BWP-UplinkDedicated
-	an index of the first PRB after frequency hopping by secondHopPRB, if a UE is not provided useInterlacePUCCH-PUSCH in BWP-UplinkDedicated
-	an indication for intra-slot frequency hopping by intraSlotFrequencyHopping, if a UE is not provided useInterlacePUCCH-PUSCH in BWP-UplinkDedicated
-	an index of a first interlace by interlace0, if a UE is provided useInterlacePUCCH-PUSCH in BWP-UplinkDedicated
-	if provided, an index of a second interlace by interlace1, if a UE is provided useInterlacePUCCH-PUSCH in BWP-UplinkDedicated
-	an index of an RB set by rb-SetIndex, if a UE is provided useInterlacePUCCH-PUSCH in BWP-UplinkDedicated
-	a configuration for a PUCCH format, from PUCCH format 0 through PUCCH format 4, provided by format
The UE expects that useInterlacePUCCH-PUSCH in BWP-UplinkCommon and useInterlacePUCCH-PUSCH in BWP-UplinkDedicated are provided either in all UL BWPs or in none of the UL BWPs for a serving cell.
If a UE is provided useInterlacePUCCH-PUSCH in BWP-UplinkDedicated, the UE determines available RBs for PUCCH transmissions within the active UL BWP as the intersection of RBs corresponding to an interlace index provided by interlace0 and, if provided, interlace1, and RBs of an RB set provided by rb-SetIndex. The intersection results in  RBs in the first interlace and the UE expects that  is either 10 or 11. If interlace1 is provided, the intersection results in  RBs in the second interlace and the UE expects that  is either 10 or 11.
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-PUSCH in BWP-UplinkDedicated, and the format indicates PUCCH-format2-r16 or PUCCH-format3-r16, the PUCCH resource also includes, if provided, an index of a second interlace by interlace1. If the format indicates PUCCH-format2-r16 or PUCCH-format3-r16 and interlace1 is not provided, the PUCCH resource also includes, if provided, an orthogonal cover code length by OCC-Length-r16 and an orthogonal cover code index by OCC-Index-r16. If the format indicates PUCCH-format3-r16, the UE assumes that the  [4, TS38.211] PRBs with the lowest indexes within the first, and if configured, the second interlace are used for PUCCH transmission.
*** Unchanged text is omitted ***
===================================== Text Proposal 1 Ends ====================================

Proposal 1: Text proposal 1 is adopted in TS 38.213 clause 9.2.1 for aligning PUCCH-Config IE in TS38.331 and clarify the followings issues:
· fomat may provide new formats PUCCH-format2-r16 or PUCCH-format3-r16. The redundant part in the current specification could be removed to avoid further change for it.
· The index of a second interlace by interlace1-r16 is provided only the format indicates PUCCH-format2-r16 or PUCCH-format3-r16, instead of all PUCCH formats, which should be clarified in the specification. 
· OCC-Length-r16 and OCC-Index-r16 are provided only when interlace1 is not provided, which should be captured in the specification. 
Conclusion
Based on the discussion on the remaining issues in Section 2, we made the following proposals:
Proposal 1: Text proposal 1 is adopted in TS 38.213 clause 9.2.1 for aligning PUCCH-Config IE in TS38.331 and clarify the followings issues:
· fomat may provide new formats PUCCH-format2-r16 or PUCCH-format3-r16. The redundant part in the current specification could be removed to avoid further change for it.
· The index of a second interlace by interlace1-r16 is provided only the format indicates PUCCH-format2-r16 or PUCCH-format3-r16, instead of all PUCCH formats, which should be clarified in the specification. 
·  OCC-Length-r16 and OCC-Index-r16 are provided only when interlace1 is not provided, which should be captured in the specification. 
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