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1	Introduction
RAN1 has further updated the list of RRC parameters of NR_L1enh_URLLC in RAN1#100bis-e that can be found in [1]. In this contribution, we intend to capture the updated L1 parameters from RAN1#100bis-e and the corresponding TP can be found in Annex.
2	Discussion
2.1	The length of sub-slot PUCCH [H600]
Regarding the sub-slot PUCCH length, RAN1 made the following additional agreement for the case of Extended CP, of which the value is either 2 or 6 symbol. It is different from the value for Normal CP with {2, 7} 
	Agreements:
· A value of subslotLength-ForPUCCH for ECP is either 2 or 6 symbols.



• A value of subslotLength-ForPUCCH for ECP is either 2 or 6 symbols.
Proposal 1:  Update the values of subslotLengthForPUCCH to accommodate the ECP case.
2.2	PDCCH blind detection for CA [H601]
In order to handle the case that Rel-15 PDCCH monitoring capability and Rel-16 monitoring capability on different serving cells. RAN1 agreed to introduce the UE capability of combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16) and NW is able to configure the PDCCH bind detection for Rel-15 and Rel-16 combinations. 
	Agreements:
For the case with Rel-15 monitoring capability and Rel-16 monitoring capability on different serving cells (i.e. case 3), UE will report one or more combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16) as UE capability.
         If UE reports more than one combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16),
· gNB configure which combination for UE to use for scaling PDCCH monitoring capability if the number of CCs configured is larger than the reported capability 

Agreements: For one reported combination of (pdcch-BlindDetectionCA-R15, pdcch-BlindDetectionCA-R16) for CA:
         The minimum value of pdcch-BlindDetectionCA-R15 is 1 and the minimum value of pdcch-BlindDetectionCA-R16 is 1
         [3]<=pdcch-BlindDetectionCA-R15 + pdcch-BlindDetectionCA-R16 <=16
         Candidate values for pdcch-BlindDetectionCA-R15 is 1 to 15
         Candidate values for pdcch-BlindDetectionCA-R16 is 1 to 15 




Proposal 2:  Introduce the PDCCH blind detection for CA in combination of Rel-15 and Rel-16 monitoring capabilities.
2.2	DL-UL switching for PUSCH repetition type B [H602]
For unpaired spectrum, in the case of DL-to-UL switching, the number of symbols that are invalid for PUSCH repetition Type B, e.g. interrupted was discussed with the following agreements.
	Agreements:
For operation in unpaired spectrum, introduce a new RRC parameter numberInvallidSymbolsForDL-UL-Switching to indicate the number of symbols after the last semi-static DL symbol that are invalid symbols for PUSCH repetition Type B.
       The candidate values include {1, 2, 3, 4}.
       If not configured, it means no symbols are explicitly defined for DL-to-UL switching.



Proposal 3:  Introduce the numberOfInvalidSymbolsForDL-UL-Switching f in case of DL-to-UL switching for PUSCH Rep Type B.
2.4	UplinkCancellation [H603]
In the last RAN1#100bis e-meeting, the priority for UL CI was discussed with respect to the indicated UL transmission priority level and has made the following agreement. 
	Agreeement:
· If both UL CI and intra-UE priority indicator are configured for a given UE, support a new RRC parameter to configure Behavior #1
· Behaviour #1: UL CI is only applicable to the UL transmissions indicated/configured as low priority level
· When the RRC parameter is not provided to the UE, behaviour #2 is used
· Behaviour #2: UL CI is applicable to UL transmission irrespective of its priority level
· Note: the RRC signaling details will be decided by RAN2



According to the RAN1 input in [1], a parameter of uplinkCancellationPriority is configured to indicate Behaviour#1 or #2. 
Proposal 4:  Introduce the uplinkCancellationPriority to indicate if UL CI is only applicable to the UL transmissions indicated/configured as low priority level.
3	Conclusion
In this contribution, we discuss the introduction of the new L1 parameters for eURLLC and have the following proposals.
Proposal 1:  Update the values of subslotLengthForPUCCH to accommodate the ECP case.
Proposal 2:  Introduce the PDCCH blind detection for CA in combination of Rel-15 and Rel-16 monitoring capabilities.
Proposal 3:  Introduce the numberOfInvalidSymbolsForDL-UL-Switching f in case of DL-to-UL switching for PUSCH Rep Type B.
Proposal 4:  Introduce the uplinkCancellationPriority to indicate if UL CI is only applicable to the UL transmissions indicated/configured as low priority level.
The corresponding TP can be found in Annex.


Annex	 TP for TS 38.331
START OF CHANGES
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The IE PUCCH-Config is used to configure UE specific PUCCH parameters (per BWP).
PUCCH-Config information element
-- ASN1START
-- TAG-PUCCH-CONFIG-START

PUCCH-Config ::=                        SEQUENCE {
    resourceSetToAddModList                 SEQUENCE (SIZE (1..maxNrofPUCCH-ResourceSets)) OF PUCCH-ResourceSet   OPTIONAL, -- Need N
    resourceSetToReleaseList                SEQUENCE (SIZE (1..maxNrofPUCCH-ResourceSets)) OF PUCCH-ResourceSetId OPTIONAL, -- Need N
    resourceToAddModList                    SEQUENCE (SIZE (1..maxNrofPUCCH-Resources)) OF PUCCH-Resource         OPTIONAL, -- Need N
    resourceToReleaseList                   SEQUENCE (SIZE (1..maxNrofPUCCH-Resources)) OF PUCCH-ResourceId       OPTIONAL, -- Need N
    format1                                 SetupRelease { PUCCH-FormatConfig }                                   OPTIONAL, -- Need M
    format2                                 SetupRelease { PUCCH-FormatConfig }                                   OPTIONAL, -- Need M
    format3                                 SetupRelease { PUCCH-FormatConfig }                                   OPTIONAL, -- Need M
    format4                                 SetupRelease { PUCCH-FormatConfig }                                   OPTIONAL, -- Need M

    schedulingRequestResourceToAddModList   SEQUENCE (SIZE (1..maxNrofSR-Resources)) OF SchedulingRequestResourceConfig   
                                                                                                                  OPTIONAL, -- Need N
    schedulingRequestResourceToReleaseList  SEQUENCE (SIZE (1..maxNrofSR-Resources)) OF SchedulingRequestResourceId
                                                                                                                  OPTIONAL, -- Need N
    multi-CSI-PUCCH-ResourceList            SEQUENCE (SIZE (1..2)) OF PUCCH-ResourceId                            OPTIONAL, -- Need M
    dl-DataToUL-ACK                         SEQUENCE (SIZE (1..8)) OF INTEGER (0..15)                             OPTIONAL, -- Need M

    spatialRelationInfoToAddModList         SEQUENCE (SIZE (1..maxNrofSpatialRelationInfos)) OF PUCCH-SpatialRelationInfo
                                                                                                                  OPTIONAL, -- Need N
    spatialRelationInfoToReleaseList        SEQUENCE (SIZE (1..maxNrofSpatialRelationInfos)) OF PUCCH-SpatialRelationInfoId
                                                                                                                  OPTIONAL, -- Need N
    pucch-PowerControl                      PUCCH-PowerControl                                                    OPTIONAL, -- Need M
    ...,
    [[
    resourceToAddModList-r16                SEQUENCE (SIZE (1..maxNrofPUCCH-Resources)) OF PUCCH-Resource-r16     OPTIONAL, -- Need N
    dl-DataToUL-ACK-r16                     SEQUENCE (SIZE (1..8)) OF INTEGER (-1..15)                            OPTIONAL, -- Need M
    dl-DCI-triggered-UL-ChannelAccess-CPext-r16 SEQUENCE (SIZE (1..16)) OF INTEGER (0..15)                        OPTIONAL, -- Need M
    subslotLengthForPUCCH-r16               ENUMERATED {n2,n7}CHOICE {
            normalCP-r16                        ENUMERATED {n2,n7},                                                
            extendedCP-r16                      ENUMERATED {n2,n6}
}                                                                                                             OPTIONAL, -- Need M
    dl-DataToUL-ACK-ForDCI-Format1-2-r16    SEQUENCE (SIZE (1..8)) OF INTEGER (0..15)                             OPTIONAL, -- Need M
    numberOfBitsForPUCCH-ResourceIndicatorForDCI-Format1-2-r16  INTEGER (0..3)                                    OPTIONAL, -- Need M
    dmrs-UplinkTransformPrecodingPUCCH-r16  ENUMERATED {enabled}                                             OPTIONAL,  -- Cond PI2-BPSK
    spatialRelationInfoToAddModList-r16     PUCCH-SpatialRelationInfoList-r16                                     OPTIONAL, -- Need N
    spatialRelationInfoToReleaseList-r16    PUCCH-SpatialRelationInfoIdList-r16                                   OPTIONAL, -- Need N
    resourceGroupToAddModList-r16           SEQUENCE (SIZE (1..maxNrofPUCCH-ResourceGroups-r16)) OF PUCCH-ResourceGroup-r16
                                                                                                                  OPTIONAL, -- Need N
    resourceGroupToReleaseList-r16          SEQUENCE (SIZE (1..maxNrofPUCCH-ResourceGroups-r16)) OF PUCCH-ResourceGroupId-r16
                                                                                                                  OPTIONAL  -- Need N
    ]]
}

PUCCH-FormatConfig ::=                  SEQUENCE {
    interslotFrequencyHopping               ENUMERATED {enabled}                                                  OPTIONAL, -- Need R
    additionalDMRS                          ENUMERATED {true}                                                     OPTIONAL, -- Need R
    maxCodeRate                             PUCCH-MaxCodeRate                                                     OPTIONAL, -- Need R
    nrofSlots                               ENUMERATED {n2,n4,n8}                                                 OPTIONAL, -- Need S
    pi2BPSK                                 ENUMERATED {enabled}                                                  OPTIONAL, -- Need R
    simultaneousHARQ-ACK-CSI                ENUMERATED {true}                                                     OPTIONAL  -- Need R
}

PUCCH-MaxCodeRate ::=                   ENUMERATED {zeroDot08, zeroDot15, zeroDot25, zeroDot35, zeroDot45, zeroDot60, zeroDot80}

-- A set with one or more PUCCH resources
PUCCH-ResourceSet ::=                   SEQUENCE {
    pucch-ResourceSetId                     PUCCH-ResourceSetId,
    resourceList                            SEQUENCE (SIZE (1..maxNrofPUCCH-ResourcesPerSet)) OF PUCCH-ResourceId,
    maxPayloadSize                          INTEGER (4..256)                                                      OPTIONAL  -- Need R
}

PUCCH-ResourceSetId ::=                 INTEGER (0..maxNrofPUCCH-ResourceSets-1)

PUCCH-Resource ::=                      SEQUENCE {
    pucch-ResourceId                        PUCCH-ResourceId,
    startingPRB                             PRB-Id,
    intraSlotFrequencyHopping               ENUMERATED { enabled }                                                OPTIONAL, -- Need R
    secondHopPRB                            PRB-Id                                                                OPTIONAL, -- Need R
    format                                  CHOICE {
        format0                                 PUCCH-format0,
        format1                                 PUCCH-format1,
        format2                                 PUCCH-format2,
        format3                                 PUCCH-format3,
        format4                                 PUCCH-format4
    }
}

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-ResourceId ::=                    INTEGER (0..maxNrofPUCCH-Resources-1)


PUCCH-format0 ::=                               SEQUENCE {
    initialCyclicShift                              INTEGER(0..11),
    nrofSymbols                                     INTEGER (1..2),
    startingSymbolIndex                             INTEGER(0..13)
}

PUCCH-format1 ::=                               SEQUENCE {
    initialCyclicShift                              INTEGER(0..11),
    nrofSymbols                                     INTEGER (4..14),
    startingSymbolIndex                             INTEGER(0..10),
    timeDomainOCC                                   INTEGER(0..6)
}

PUCCH-format2 ::=                               SEQUENCE {
    nrofPRBs                                        INTEGER (1..16),
    nrofSymbols                                     INTEGER (1..2),
    startingSymbolIndex                             INTEGER(0..13)
}

PUCCH-format2-r16 ::=                           SEQUENCE {
    nrofSymbols                                     INTEGER (1..2),
[bookmark: _Hlk32432072]    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 ::=                               SEQUENCE {
    nrofPRBs                                        INTEGER (1..16),
    nrofSymbols                                     INTEGER (4..14),
    startingSymbolIndex                             INTEGER(0..10)
}

[bookmark: _Hlk32432133]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
}

PUCCH-format4 ::=                               SEQUENCE {
    nrofSymbols                                     INTEGER (4..14),
    occ-Length                                      ENUMERATED {n2,n4},
    occ-Index                                       ENUMERATED {n0,n1,n2,n3},
    startingSymbolIndex                             INTEGER(0..10)
}

OCC-Length-r16 ::= ENUMERATED {n2,n4}

OCC-Index-r16  ::= ENUMERATED {n0,n1,n2,n3}

PUCCH-SpatialRelationInfoList-r16 ::=      SEQUENCE (SIZE (1..maxNrofSpatialRelationInfos-r16)) OF PUCCH-SpatialRelationInfo-r16

PUCCH-SpatialRelationInfoIdList-r16 ::=    SEQUENCE (SIZE (1..maxNrofSpatialRelationInfos-r16)) OF PUCCH-SpatialRelationInfoId-r16

PUCCH-ResourceGroup-r16 ::=                SEQUENCE {
    pucch-ResourceGroupId-r16                  PUCCH-ResourceGroupId-r16,
    resourcePerGroupList-r16                   SEQUENCE (SIZE (1..maxNrofPUCCH-ResourcesPerGroup-r16)) OF PUCCH-ResourceId
}

PUCCH-ResourceGroupId-r16 ::=              INTEGER (0..maxNrofPUCCH-ResourceGroups-1-r16)

-- TAG-PUCCH-CONFIG-STOP
-- ASN1STOP


	PUCCH-Config field descriptions

	dl-DataToUL-ACK, dl-DataToUL-ACK-ForDCI-Format1-2
List of timing for given PDSCH to the DL ACK (see TS 38.213 [13], clause 9.1.2). The field dl-DataToUL-ACK refers to DCI format 1_1 and the field dl-DataToUL-ACKForDCI-Format1-2 refers to DCI format 1_2, respectively (see TS 38.212 [17], clause 7.3.1 and TS 38.213 [13], clause 9.2.3).

	dl-dci-triggered-UL-ChannelAccess-CPext
List of the combinations of CP extension and UL channel access type (See TS 38.212 [17], Clause 7.3.1).

	dmrs-UplinkTransformPrecodingPUCCH
This field is used for PUCCH formats 3 and 4 according to TS 38.211, Clause 6.4.1.3.3.1.

	format1
Parameters that are common for all PUCCH resources of format 1.

	format2
Parameters that are common for all PUCCH resources of format 2.

	format3
Parameters that are common for all PUCCH resources of format 3.

	format4.
Parameters that are common for all PUCCH resources of format 4

	numberOfBitsForPUCCH-ResourceIndicatorForDCI-Format1-2
Configuration of the number of bits for "PUCCH resource indicator" in DCI format 1_2 (see TS 38.212 [17], clause 7.3.1 and TS 38.213 [13], clause 9.2.3).

	resourceGroupToAddModList, resourceGroupToReleaseList
Lists for adding and releasing groups of PUCCH resources that can be updated simultaneously for spatial relations with a MAC CE

	resourceSetToAddModList, resourceSetToReleaseList
Lists for adding and releasing PUCCH resource sets (see TS 38.213 [13], clause 9.2).

	resourceToAddModList, resourceToReleaseList
Lists for adding and releasing PUCCH resources applicable for the UL BWP and serving cell in which the PUCCH-Config is defined. The resources defined herein are referred to from other parts of the configuration to determine which resource the UE shall use for which report.

	spatialRelationInfoToAddModList
Configuration of the spatial relation between a reference RS and PUCCH. Reference RS can be SSB/CSI-RS/SRS. If the list has more than one element, MAC-CE selects a single element (see TS 38.321 [3], clause 5.18.8 and TS 38.213 [13], clause 9.2.2).

	subslotLengthForPUCCH
Indicate the sub-slot length for sub-slot based PUCCH feedback in number of symbols (see TS 38.213 [13], clause 9.1). Value n2 corresponds to 2 symbols, value n6 corresponding to 6 symbols value n7 corresponds to 7 symbols. For normal CP, the value is either n2 or n7. For extended CP, the value is either n2 or n6.



	PUCCH-format3 field descriptions

	interlace1
A second interlace, in addition to interlace 0, as specified in TS 38.213 [13], clause 9.2.1. For 15KHz SCS, values {0..9} are applicable; for 30Khz SCS, values {0..4} are applicable. For 15kHz SCS, the values of interlace1 shall satisfy interlace1=mod(interlace0+X,10) where X=1, -1, or 5.

	nrofPRBs
The supported values are 1,2,3,4,5,6,8,9,10,12,15 and 16.

	occ-Index
Indicates the orthogonal cover code index (see TS 38.213 [13], clause 9.2.1). Applicable when useInterlacePUCCH-Dedicated-r16 is configured and interlace1 is not configured.

	occ-Length
Indicates the orthogonal cover code length (see TS 38.213 [13], clause 9.2.1). Applicable when useInterlacePUCCH-Dedicated-r16 is configured and interlace1 is not configured.



	PUCCH-FormatConfig field descriptions

	additionalDMRS
If the field is present, the UE enables 2 DMRS symbols per hop of a PUCCH Format 3 or 4 if both hops are more than X symbols when FH is enabled (X=4). And it enables 4 DMRS symbols for a PUCCH Format 3 or 4 with more than 2X+1 symbols when FH is disabled (X=4). The field is not applicable for format 1 and 2. See TS 38.213 [13], clause 9.2.2.

	interlace0
This is the only interlace of interlaced PUCCH Format 0 and 1 and the first interlace for interlaced PUCCH Format 2 and 3.

	interslotFrequencyHopping
If the field is present, the UE enables inter-slot frequency hopping when PUCCH Format 1, 3 or 4 is repeated over multiple slots. For long PUCCH over multiple slots, the intra and inter slot frequency hopping cannot be enabled at the same time for a UE. The field is not applicable for format 2. See TS 38.213 [13], clause 9.2.6.

	maxCodeRate
Max coding rate to determine how to feedback UCI on PUCCH for format 2, 3 or 4. The field is not applicable for format 1. See TS 38.213 [13], clause 9.2.5.

	nrofSlots
Number of slots with the same PUCCH F1, F3 or F4. When the field is absent the UE applies the value n1. The field is not applicable for format 2. See TS 38.213 [13], clause 9.2.6.

	[bookmark: _Hlk514751577]pi2BPSK
If the field is present, the UE uses pi/2 BPSK for UCI symbols instead of QPSK for PUCCH. The field is not applicable for format 1 and 2. See TS 38.213 [13], clause 9.2.5.

	rb-SetIndex
Indicates the RB set where the first interlace allocated for a PUCCH resource.

	simultaneousHARQ-ACK-CSI
If the field is present, the UE uses simultaneous transmission of CSI and HARQ-ACK feedback with or without SR with PUCCH Format 2, 3 or 4. See TS 38.213 [13], clause 9.2.5. When the field is absent the UE applies the value off. The field is not applicable for format 1.



	PUCCH-Resource field descriptions

	format
Selection of the PUCCH format (format 0 – 4) and format-specific parameters, see TS 38.213 [13], clause 9.2. format0 and format1 are only allowed for a resource in a first PUCCH resource set. format2, format3 and format4 are only allowed for a resource in non-first PUCCH resource set.

	intraSlotFrequencyHopping
Enabling intra-slot frequency hopping, applicable for all types of PUCCH formats. For long PUCCH over multiple slots, the intra and inter slot frequency hopping cannot be enabled at the same time for a UE. See TS 38.213 [13], clause 9.2.1.

	pucch-ResourceId
Identifier of the PUCCH resource.

	secondHopPRB
Index of first PRB after frequency hopping of PUCCH. This value is applicable for intra-slot frequency hopping (see TS 38.213 [13], clause 9.2.1) or inter-slot frequency hopping (see TS 38.213 [13], clause 9.2.6).



	PUCCH-ResourceSet field descriptions

	maxPayloadSize
Maximum number of UCI information bits that the UE may transmit using this PUCCH resource set (see TS 38.213 [13], clause 9.2.1). In a PUCCH occurrence, the UE chooses the first of its PUCCH-ResourceSet which supports the number of bits that the UE wants to transmit. The field is absent in the first set (Set0) and in the last configured set since the UE derives the maximum number of UCI information bits as specified in TS 38.213 [13], clause 9.2.1. This field can take integer values that are multiples of 4.

	resourceList
PUCCH resources of format0 and format1 are only allowed in the first PUCCH resource set, i.e., in a PUCCH-ResourceSet with pucch-ResourceSetId = 0. This set may contain between 1 and 32 resources. PUCCH resources of format2, format3 and format4 are only allowed in a PUCCH-ResourceSet with pucch-ResourceSetId > 0. If present, these sets contain between 1 and 8 resources each. The UE chooses a PUCCH-Resource from this list as specified in TS 38.213 [13], clause 9.2.3. Note that this list contains only a list of resource IDs. The actual resources are configured in PUCCH-Config.



	Conditional Presence
	Explanation

	PI2-BPSK
	The field is optionally present, Need R, if format3 and/or format4 are configured and pi2BPSK is configured in each of them. It is absent, Need R otherwise.


NEXT OF CHANGES
–	PhysicalCellGroupConfig
The IE PhysicalCellGroupConfig is used to configure cell-group specific L1 parameters.
PhysicalCellGroupConfig information element
-- ASN1START
-- TAG-PHYSICALCELLGROUPCONFIG-START

[bookmark: _Hlk515947660]PhysicalCellGroupConfig ::=         SEQUENCE {
    harq-ACK-SpatialBundlingPUCCH       ENUMERATED {true}                                               OPTIONAL,   -- Need S
    harq-ACK-SpatialBundlingPUSCH       ENUMERATED {true}                                               OPTIONAL,   -- Need S
    p-NR-FR1                            P-Max                                                           OPTIONAL,   -- Need R
    pdsch-HARQ-ACK-Codebook             ENUMERATED {semiStatic, dynamic},
    tpc-SRS-RNTI                        RNTI-Value                                                      OPTIONAL,   -- Need R
    tpc-PUCCH-RNTI                      RNTI-Value                                                      OPTIONAL,   -- Need R
    tpc-PUSCH-RNTI                      RNTI-Value                                                      OPTIONAL,   -- Need R
    sp-CSI-RNTI                         RNTI-Value                                                      OPTIONAL,   -- Need R
    cs-RNTI                             SetupRelease { RNTI-Value }                                     OPTIONAL,   -- Need M
    ...,
    [[
    mcs-C-RNTI                          RNTI-Value                                                      OPTIONAL,   -- Need R
    p-UE-FR1                            P-Max                                                           OPTIONAL    -- Cond MCG-Only
    ]],
    [[
    xScale                              ENUMERATED {dB0, dB6, spare2, spare1}                           OPTIONAL    -- Cond SCG-Only
    ]],
    [[
    pdcch-BlindDetection                SetupRelease { PDCCH-BlindDetection }                           OPTIONAL    -- Need M
    ]],
    [[
    dcp-Config-r16                      SetupRelease { DCP-Config-r16 }                                 OPTIONAL,   -- Need M
    harq-ACK-SpatialBundlingPUCCH-secondaryPUCCH-group-r16    ENUMERATED {true}                         OPTIONAL,   -- Cond twoPUCCHgroup
    harq-ACK-SpatialBundlingPUSCH-secondaryPUCCH-group-r16    ENUMERATED {true}                         OPTIONAL,   -- Cond twoPUCCHgroup
    pdsch-HARQ-ACK-Codebook-secondaryPUCCH-group-r16          ENUMERATED {semiStatic, dynamic}          OPTIONAL,   -- Cond twoPUCCHgroup
    p-NR-FR2-r16                                              P-Max                                     OPTIONAL,   -- Need R
    p-UE-FR2-r16                                              P-Max                                     OPTIONAL,   -- Cond MCG-Only
    nrdc-PCmode-FR1-r16                ENUMERATED {semi-static-mode1, semi-static-mode2, dynamic}       OPTIONAL,   -- Cond MCG-Only
    nrdc-PCmode-FR2-r16                ENUMERATED {semi-static-mode1, semi-static-mode2, dynamic}       OPTIONAL,   -- Cond MCG-Only
    pdsch-HARQ-ACK-Codebook-r16            ENUMERATED {enhancedDynamic, spare1}                         OPTIONAL,   -- Need R
    nfi-TotalDAI-Included-r16              ENUMERATED {true}                                            OPTIONAL,   -- Need M
    ul-TotalDAI-Included-r16               ENUMERATED {true}                                            OPTIONAL,   -- Need M
    pdsch-HARQ-ACK-OneShotFeedback-r16     ENUMERATED {true}                                            OPTIONAL,   -- Need M
    pdsch-HARQ-ACK-OneShotFeedbackNDI-r16  ENUMERATED {true}                                            OPTIONAL,   -- Need M
    pdsch-HARQ-ACK-OneShotFeedbackCBG-r16  ENUMERATED {true}                                            OPTIONAL,   -- Need M
    downlinkAssignmentIndexForDCI-Format0-2-r16    ENUMERATED { enabled }                               OPTIONAL,   -- Need S
    downlinkAssignmentIndexForDCI-Format1-2-r16    ENUMERATED {n1, n2, n4}                              OPTIONAL,   -- Need S
    pdsch-HARQ-ACK-CodebookList-r16        SetupRelease {PDSCH-HARQ-ACK-CodebookList-r16}              OPTIONAL,   -- Need M
    ackNackFeedbackMode-r16                ENUMERATED {joint, separate}                                 OPTIONAL    -- Need R
    ]],
    [[
    pdcch-BlindDetectionCA-CombIndicator-v16xy   SetupRelease { PDCCH-BlindDetectionCA-CombIndicator-v16xy }    OPTIONAL    -- Need M
    ]]

}

PDCCH-BlindDetection ::=                INTEGER (1..15)

DCP-Config-r16 ::=                  SEQUENCE {
    ps-RNTI-r16                         RNTI-Value,
    ps-Offset-r16                       ENUMERATED {ms0dot125, ms0dot25, ms0dot5, ms1, ms2, ms3, ms4,
                                            ms5, ms6, ms7, ms8, ms9, ms10, ms11, ms12, ms13, ms14, spare15,
                                            spare14, spare13, spare12, spare11, spare10, spare9, spare8,
                                            spare7, spare6, spare5, spare4, spare3, spare2, spare1},
    sizeDCI-2-6-r16                     INTEGER (1..maxDCI-2-6-Size-r16),
    ps-PositionDCI-2-6-r16              INTEGER (0..maxDCI-2-6-Size-1-r16),
    ps-WakeUp-r16                       ENUMERATED {true}                                               OPTIONAL,   -- Need S
    ps-TransmitPeriodicL1-RSRP-r16      ENUMERATED {true}                                               OPTIONAL,   -- Need S
    ps-TransmitPeriodicCSI-r16          ENUMERATED {true}                                               OPTIONAL    -- Need S
}

PDSCH-HARQ-ACK-CodebookList-r16 ::=     SEQUENCE (SIZE (1..2)) OF ENUMERATED {semiStatic, dynamic}

PDCCH-BlindDetectionCA-CombIndicator-v16xy ::=       SEQUENCE {
    pdcch-BlindDetectionCA1-r16                         INTEGER (1..15),
    pdcch-BlindDetectionCA2-r16                         INTEGER (1..15)
}

-- TAG-PHYSICALCELLGROUPCONFIG-STOP
-- ASN1STOP

	PhysicalCellGroupConfig field descriptions

	ackNackFeedbackMode
Indicates which among the joint and separate ACK/NACK feedback modes to use within a slot as sapecified in TS 38.213 (clause 9). Field is present only when two different values of CORESETPoolIndex in ControlResourceSet are configured in a cell.

	cs-RNTI
RNTI value for downlink SPS (see SPS-Config) and uplink configured grant (see ConfiguredGrantConfig).

	downlinkAssignmentIndexForDCI-Format0-2
Indicates if "Downlink assignment index" is present or absent in DCI format 0_2. If the field "downlinkAssignmentIndexForDCI-Format0-2" is absent, then 0 bit for "Downlink assignment index" in DCI format 0_2. If the field "downlinkAssignmentIndexForDCI-Format0-2" is present, then the bitwidth of "Downlink assignment index" in DCI format 0_2 is defined in the same was as that in DCI format 0_1 (see TS 38.212 [17], clause 7.3.1 and TS 38.213 [13], clause 9.1).

	downlinkAssignmentIndexForDCI-Format1-2
Configures the number of bits for "Downlink assignment index" in DCI format 1_2. If the field is absent, then 0 bit for "Downlink assignment index" in DCI format 1_2. Note that 1 bit and 2 bits are applied if only one serving cell is configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook=dynamic. 4 bits is applied if more than one serving cell are configured in the DL and the higher layer parameter pdsch-HARQ-ACK-Codebook is set to dynamic (see TS 38.212 [17], clause 7.3.1 and TS 38.213 [13], clause 9.1).

	harq-ACK-SpatialBundlingPUCCH
Enables spatial bundling of HARQ ACKs. It is configured per cell group (i.e. for all the cells within the cell group) for PUCCH reporting of HARQ-ACK. It is only applicable when more than 4 layers are possible to schedule. When the field is absent, the spatial bundling is disabled (see TS 38.213 [13], clause 9.1.2.1). If the field harq-ACK SpatialBundlingPUCCH-secondaryPUCCHgroup is present, harq-ACK-SpatialBundlingPUCCH is only applied to primary PUCCH group.

	harq-ACK-SpatialBundlingPUCCH-secondaryPUCCHgroup
Enables spatial bundling of HARQ ACKs. It is configured for secondary PUCCH group for PUCCH reporting of HARQ-ACK. It is only applicable when more than 4 layers are possible to schedule (see TS 38.213 [13], clause 9.1.2.1).

	harq-ACK-SpatialBundlingPUSCH
Enables spatial bundling of HARQ ACKs. It is configured per cell group (i.e. for all the cells within the cell group) for PUSCH reporting of HARQ-ACK. It is only applicable when more than 4 layers are possible to schedule. When the field is absent, the spatial bundling is disabled (see TS 38.213 [13], clauses 9.1.2.2 and 9.1.3.2). If the field harq-ACK SpatialBundlingPUSCH-secondaryPUCCHgroup is present, harq-ACK-SpatialBundlingPUSCH is only applied to primary PUCCH group.

	harq-ACK-SpatialBundlingPUSCH-secondaryPUSCHgroup
Enables spatial bundling of HARQ ACKs. It is configured for secondary PUCCH group for PUSCH reporting of HARQ-ACK. It is only applicable when more than 4 layers are possible to schedule (see TS 38.213 [13], clauses 9.1.2.2 and 9.1.3.2).

	[bookmark: _Hlk12640679]mcs-C-RNTI
RNTI to indicate use of qam64LowSE for grant-based transmissions. When the mcs-C-RNTI is configured, RNTI scrambling of DCI CRC is used to choose the corresponding MCS table.

	nfi-TotalDAI-Included
Indicates whether the NFI and total DAI fields of the non-scheduled PDSCH group is included in the non-fallback DL grant DCI (see TS 38.212 [17], clause 7.3.1). The network configures this only when enhanced dynamic codebook is configured (pdsch-HARQ-ACK-Codebook is set to enhancedDynamic).

	nrdc-PCmode-FR1
Indicates the uplink power sharing mode that the UE uses in NR-DC in frequency range 1 (FR1) (see TS 38.213 [13], clause 7.6).

	nrdc-PCmode-FR2
Indicates the uplink power sharing mode that the UE uses in NR-DC in frequency range 2 (FR2) (see TS 38.213 [13], clause 7.6).

	pdcch-BlindDetection
Indicates the reference number of cells for PDCCH blind detection for the CG. Network configures the field for each CG when the UE is in NR DC and sets the value in accordance with the constraints specified in TS 38.213 [13]. The network configures pdcch-BlindDetection only if the UE is in NR-DC.

	pdcch-BlindDetectionCA-CombIndicator
Configure one combination of pdcch-BlindDetectionCA1 (for R15) and pdcch-BlindDetectionCA2 (for R16) for UE to use for scaling PDCCH monitoring capability if the number of serving cells configured to a UE is larger than the reported capability, and if UE reports more than one combination of pdcch-BlindDetectionCA1 and pdcch-BlindDetectionCA2 as UE capability. The combination of pdcch-BlindDetectionCA1 and pdcch-BlindDetectionCA2) configured by pdcch-BlindDetectionCACombIndicator is from the more than one combination of pdcch-BlindDetectionCA1 and pdcch-BlindDetectionCA2 reported by UE (see TS 38.213 [13], clause 10).

	p-NR-FR1
The maximum total transmit power to be used by the UE in this NR cell group across all serving cells in frequency range 1 (FR1). The maximum transmit power that the UE may use may be additionally limited by p-Max (configured in FrequencyInfoUL) and by p-UE-FR1 (configured total for all serving cells operating on FR1).

	p-NR-FR2
The maximum total transmit power to be used by the UE in this NR cell group across all serving cells in frequency range 2 (FR2). The maximum transmit power that the UE may use may be additionally limited by p-Max (configured in FrequencyInfoUL) and by p-UE-FR2 (configured total for all serving cells operating on FR2).

	ps-RNTI
RNTI value for scrambling CRC of DCI format 2-6 used for power saving (see TS 38.213 [13], clause 10.1).

	ps-Offset
The start of the search-time of DCI format 2-6 with CRC scrambled by PS-RNTI relative to the start of the drx-onDurationTimer of Long DRX (see TS 38.213 [13], clause 11.5). Value in milliseconds. ms0dot125 corresponds to 0.125 ms, ms0dot25 corresponds to 0.25 ms, ms0dot5 corresponds to 0.5 ms, and so on.

	ps-WakeUp
Indicates the UE to wake-up if DCI format 2-6 is not detected outside active time (see TS 38.213 [13], clause 11.5). If the field is absent, the UE does not wake-up if DCI format 2-6 is not detected outside active time.

	ps-PositionDCI-2-6
Starting position of UE wakeup and SCell dormancy indication in DCI format 2-6 (see TS 38.213 [13], clause 11.5).

	ps-TransmitPeriodicL1-RSRP
Indicates the UE to transmit periodic L1-RSRP report(s) when the drx-onDurationTimer does not start (see TS 38.321 [3], clause 5.7). If the field is absent, the UE does not transmit periodic L1-RSRP report(s) when the drx-onDurationTimer does not start.

	ps-TransmitPeriodicCSI
Indicates the UE to transmit periodic CSI report(s) when the drx-onDurationTimer does not start (see TS 38.321 [3], clause 5.7). If the field is absent, the UE does not transmit periodic CSI report(s) when the drx-onDurationTimer does not start.

	p-UE-FR1
The maximum total transmit power to be used by the UE across all serving cells in frequency range 1 (FR1) across all cell groups. The maximum transmit power that the UE may use may be additionally limited by p-Max (configured in FrequencyInfoUL) and by p-NR-FR1 (configured for the cell group).

	p-UE-FR2
The maximum total transmit power to be used by the UE across all serving cells in frequency range 2 (FR2) across all cell groups. The maximum transmit power that the UE may use may be additionally limited by p-Max (configured in FrequencyInfoUL) and by p-NR-FR2 (configured for the cell group).

	pdsch-HARQ-ACK-Codebook
The PDSCH HARQ-ACK codebook is either semi-static or dynamic. This is applicable to both CA and none CA operation (see TS 38.213 [13], clauses 9.1.2 and 9.1.3). If pdsch-HARQ-ACK-Codebook -r16 is signalled, UE shall ignore the pdsch-HARQ-ACK-Codebook (without suffix). If the field pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup is present, pdsch-HARQ-ACK-Codebook is applied to primary PUCCH group. Otherwise, this field is applied to the cell group (i.e. for all the cells within the cell group).

	pdsch-HARQ-ACK-CodebookList
A list of configuration for at least two simultaneously constructed HARQ-ACK codebooks. Each configuration in the list is defined in the same way as pdsch-HARQ-ACK-Codebook (see TS 38.212 [17], clause 7.3.1.2.2 and TS 38.213 [13], clauses 7.2.1, 9.1.2, 9.1.3 and 9.2.1). If this field is present, the field pdsch-HARQ-ACK-Codebook is ignored for the case at least two HARQ-ACK codebooks are simultaneously constructed.

	pdsch-HARQ-ACK-Codebook-secondaryPUCCHgroup
The PDSCH HARQ-ACK codebook is either semi-static or dynamic. This is applicable to both CA and none CA operation (see TS 38.213 [13], clauses 9.1.2 and 9.1.3). It is configured for secondary PUCCH group.

	pdsch-HARQ-ACK-OneShotFeedback
When configured, the DCI_format 1_1 can request the UE to report A/N for all HARQ processes and all CCs configured in the PUCCH group (see TS 38.212 [17], clause 7.3.1).

	pdsch-HARQ-ACK-OneShotFeedbackCBG
When configured, the DCI_format 1_1 can request the UE to include CBG level A/N for each CC with CBG level transmission configured. When not configured, the UE will report TB level A/N even if CBG level transmission is configured for a CC. The network configures this only when pdsch-HARQ-ACK-OneShotFeedback is configured.

	pdsch-HARQ-ACK-OneShotFeedbackNDI
When configured, the DCI_format 1_1 can request the UE to include NDI for each A/N reported. The network configures this only when pdsch-HARQ-ACK-OneShotFeedback is configured.

	sizeDCI-2-6
Size of DCI format 2-6 (see TS 38.213 [13], clause 11.5).

	[bookmark: _Hlk515565132]sp-CSI-RNTI
RNTI for Semi-Persistent CSI reporting on PUSCH (see CSI-ReportConfig) (see TS 38.214 [19], clause 5.2.1.5.2). Network always configures the UE with a value for this field when at least one CSI-ReportConfig with reportConfigType set to semiPersistentOnPUSCH is configured.

	tpc-PUCCH-RNTI
RNTI used for PUCCH TPC commands on DCI (see TS 38.213 [13], clause 10.1).

	tpc-PUSCH-RNTI
RNTI used for PUSCH TPC commands on DCI (see TS 38.213 [13], clause 10.1).

	tpc-SRS-RNTI
RNTI used for SRS TPC commands on DCI (see TS 38.213 [13], clause 10.1).

	ul-TotalDAI-Included
Indicaes whether the total DAI fields of the additonal PDSCH group is included in the non-fallback UL grant DCI (see TS 38.212 [17], clause 7.3.1). The network configures this only when enhanced dynamic codebook is configured (pdsch-HARQ-ACK-Codebook is set to enhancedDynamic).

	xScale
The UE is allowed to drop NR only if the power scaling applied to NR results in a difference between scaled and unscaled NR UL of more than xScale dB (see TS 38.213 [13]). If the value is not configured for dynamic power sharing, the UE assumes default value of 6 dB.



	[bookmark: _Hlk515565141]Conditional Presence
	Explanation

	MCG-Only
	This field is optionally present, Need R, in the PhysicalCellGroupConfig of the MCG. It is absent otherwise. 

	SCG-Only
	This field is optionally present, Need S, in the PhysicalCellGroupConfig of the SCG in (NG)EN-DC as defined in TS 38.213 [13]. It is absent otherwise.

	twoPUCCHgroup
	This field is optionally present, Need R, if secondary PUCCH group is configured. It is absent otherwise. 



NEXT OF CHANGES
[bookmark: _Toc29321451][bookmark: _Toc36757224][bookmark: _Toc36836765][bookmark: _Toc36843742][bookmark: _Toc37068031]–	PUSCH-Config
The IE PUSCH-Config is used to configure the UE specific PUSCH parameters applicable to a particular BWP.
PUSCH-Config information element
-- ASN1START
-- TAG-PUSCH-CONFIG-START

PUSCH-Config ::=                        SEQUENCE {
    dataScramblingIdentityPUSCH             INTEGER (0..1023)                                                   OPTIONAL,   -- Need S
    txConfig                                ENUMERATED {codebook, nonCodebook}                                  OPTIONAL,   -- Need S
    dmrs-UplinkForPUSCH-MappingTypeA        SetupRelease { DMRS-UplinkConfig }                                  OPTIONAL,   -- Need M
    dmrs-UplinkForPUSCH-MappingTypeB        SetupRelease { DMRS-UplinkConfig }                                  OPTIONAL,   -- Need M

    pusch-PowerControl                      PUSCH-PowerControl                                                  OPTIONAL,   -- Need M
    frequencyHopping                        ENUMERATED {intraSlot, interSlot}                                   OPTIONAL,   -- Need S
    frequencyHoppingOffsetLists             SEQUENCE (SIZE (1..4)) OF INTEGER (1.. maxNrofPhysicalResourceBlocks-1)
                                                                                                                OPTIONAL,   -- Need M
    resourceAllocation                      ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch},
    pusch-TimeDomainAllocationList          SetupRelease { PUSCH-TimeDomainResourceAllocationList }             OPTIONAL,   -- Need M
    pusch-AggregationFactor                 ENUMERATED { n2, n4, n8 }                                           OPTIONAL,   -- Need S
    mcs-Table                               ENUMERATED {qam256, qam64LowSE}                                     OPTIONAL,   -- Need S
    mcs-TableTransformPrecoder              ENUMERATED {qam256, qam64LowSE}                                     OPTIONAL,   -- Need S
    transformPrecoder                       ENUMERATED {enabled, disabled}                                      OPTIONAL,   -- Need S
    codebookSubset                          ENUMERATED {fullyAndPartialAndNonCoherent, partialAndNonCoherent,nonCoherent}
                                                                                                      OPTIONAL, -- Cond codebookBased
    maxRank                                 INTEGER (1..4)                                            OPTIONAL, -- Cond codebookBased
    rbg-Size                                ENUMERATED { config2}                                     OPTIONAL, -- Need S
    uci-OnPUSCH                             SetupRelease { UCI-OnPUSCH}                               OPTIONAL, -- Need M
    tp-pi2BPSK                              ENUMERATED {enabled}                                      OPTIONAL, -- Need S
    ...,
    [[
    minimumSchedulingOffsetK2-r16           SetupRelease { MinSchedulingOffsetK2-Values-r16 }         OPTIONAL,  -- Need M
    ul-dci-triggered-UL-ChannelAccess-CPext-CAPC-r16    SEQUENCE (SIZE (1..64)) OF INTEGER (0..63)    OPTIONAL,  -- Need M
    pusch-RepTypeIndicator                  SEQUENCE {
        pusch-RepTypeIndicatorForDCI-Format0-2-r16  ENUMERATED { pusch-RepTypeA, pusch-RepTypeB}      OPTIONAL,   -- Need M
        pusch-RepTypeIndicatorForDCI-Format0-1-r16  ENUMERATED { pusch-RepTypeA, pusch-RepTypeB}      OPTIONAL    -- Need M
    },
    configurableFieldForDCI-Format0-2       SEQUENCE {
        harq-ProcessNumberSizeForDCI-Format0-2-r16      INTEGER (0..4)                                OPTIONAL,   -- Need M
        dmrs-SequenceInitializationForDCI-Format0-2-r16 ENUMERATED {enabled}                          OPTIONAL,   -- Need S
        numberOfBitsForRV-ForDCI-Format0-2-r16          INTEGER (0..2)                                OPTIONAL,   -- Need M
        ...
    },
    resourceAllocationType1GranularityForDCI-Format0-2-r16  ENUMERATED { n2,n4,n8,n16 }               OPTIONAL,   -- Need S
    frequencyHoppingForDCI-Format0-2-r16    CHOICE {
        pusch-RepTypeA                          ENUMERATED {intraSlot, interSlot},
        pusch-RepTypeB                          ENUMERATED {interRepetition, interSlot}
    }                                                                                                 OPTIONAL,   -- Need S
    frequencyHoppingOffsetListsForDCI-Format0-2-r16 SEQUENCE (SIZE (1..4)) OF INTEGER (1.. maxNrofPhysicalResourceBlocks-1)
                                                                                                      OPTIONAL,   -- Need M
    uci-OnPUSCH-ForDCI-Format0-2-r16            SetupRelease { UCI-OnPUSCH-ForDCI-Format0-2-r16 }     OPTIONAL,   -- Need M
    uci-OnPUSCH-ListForDCI-Format0-2-r16        SEQUENCE (SIZE (1..2)) OF UCI-OnPUSCH-ForDCI-Format0-2-r16  OPTIONAL,  -- Need M
    uci-OnPUSCH-ListForDCI-Format0-1-r16        SEQUENCE (SIZE (1..2)) OF UCI-OnPUSCH                 OPTIONAL,   -- Need M
    pusch-TimeDomainAllocationListForDCI-Format0-2-r16  SetupRelease { PUSCH-TimeDomainResourceAllocationListNew-r16 }
                                                                                                      OPTIONAL,   -- Need M
    pusch-TimeDomainAllocationListForDCI-Format0-1-r16  SetupRelease { PUSCH-TimeDomainResourceAllocationListNew-r16 }
                                                                                                      OPTIONAL,   -- Need M
    maxRankForDCI-Format0-2-r16                 INTEGER (1..4)                                        OPTIONAL, -- Cond codebookBased
    codebookSubsetForDCI-Format0-2-r16          ENUMERATED {fullyAndPartialAndNonCoherent, partialAndNonCoherent,nonCoherent}
                                                                                                      OPTIONAL, -- Cond codebookBased
    dmrs-UplinkForPUSCH-MappingTypeA-ForDCI-Format0-2-r16   SetupRelease { DMRS-UplinkConfig }        OPTIONAL,   -- Need M
    dmrs-UplinkForPUSCH-MappingTypeB-ForDCI-Format0-2-r16   SetupRelease { DMRS-UplinkConfig }        OPTIONAL,   -- Need M
    mcs-TableForDCI-Format0-2-r16                    ENUMERATED {qam256, qam64LowSE}                  OPTIONAL,   -- Need S
    mcs-TableTransformPrecoderForDCI-Format0-2-r16   ENUMERATED {qam256, qam64LowSE}                  OPTIONAL,   -- Need S
    resourceAllocationForDCI-Format0-2-r16           ENUMERATED { resourceAllocationType0, resourceAllocationType1, dynamicSwitch},
    priorityIndicator                           SEQUENCE {
        priorityIndicatorForDCI-Format0-2-r16       ENUMERATED {enabled}                              OPTIONAL,   -- Need S
        priorityIndicatorForDCI-Format0-1-r16       ENUMERATED {enabled}                              OPTIONAL    -- Need S
    }                                                                                                 OPTIONAL,   -- Need N
    invalidSymbolPatternIndicator               SEQUENCE {
        invalidSymbolPatternIndicatorForDCI-Format0-1-r16   ENUMERATED {enabled}                      OPTIONAL,   -- Need S
        invalidSymbolPatternIndicatorForDCI-Format0-2-r16   ENUMERATED {enabled}                      OPTIONAL    -- Need S
    }                                                                                                 OPTIONAL,   -- Need N
    frequencyHoppingForDCI-Format0-1-r16        ENUMERATED {interRepetition, interSlot}               OPTIONAL,   -- Cond RepTypeB
    invalidSymbolPattern-r16                    InvalidSymbolPattern-r16                              OPTIONAL,   -- Need S
    pusch-PowerControl-v16xy                PUSCH-PowerControl-v16xy                                  OPTIONAL,   -- Need M
    ul-FullPowerTransmission-r16            ENUMERATED {fullpower, fullpowerMode1, fullpoweMode2}     OPTIONAL    -- Need R
    ]],
    [[
    numberOfInvalidSymbolsForDL-UL-Switching-r16        INTEGER (1..4)                                OPTIONAL   -- Cond RepTypeB
    ]]

}

UCI-OnPUSCH ::=                         SEQUENCE {
    betaOffsets                             CHOICE {
            dynamic                             SEQUENCE (SIZE (4)) OF BetaOffsets,
            semiStatic                          BetaOffsets
    }                                                                                                             OPTIONAL, -- Need M
    scaling                                 ENUMERATED { f0p5, f0p65, f0p8, f1 }
}

MinSchedulingOffsetK2-Values-r16 ::=    SEQUENCE (SIZE (1..maxNrOfMinSchedulingOffsetValues-r16)) OF INTEGER (0..maxK2-SchedulingOffset-r16)

UCI-OnPUSCH-ForDCI-Format0-2-r16 ::=    SEQUENCE {
    betaOffsetsForDCI-Format0-2-r16         CHOICE {
        dynamicForDCI-Format0-2-r16             CHOICE {
            oneBit-r16                              SEQUENCE (SIZE (2)) OF BetaOffsets,
            twoBits-r16                             SEQUENCE (SIZE (4)) OF BetaOffsets
        },
        semiStaticForDCI-Format0-2-r16          BetaOffsets
    }                                                                                                 OPTIONAL,   -- Need M
    scalingForDCI-Format0-2-r16                 ENUMERATED { f0p5, f0p65, f0p8, f1 }
}

-- TAG-PUSCH-CONFIG-STOP
-- ASN1STOP

	[bookmark: _Hlk514756726]PUSCH-Config field descriptions

	betaOffsetsForDCI-Format0-2
Configuration of beta-offset for DCI format 0_2. If semiStaticForDCI-Format0-2 is chosen, the UE shall apply the value of 0 bit for the field of beta offset indicator in DCI format 0_2. If dynamicForDCI-Format0-2 is chosen, the UE shall apply the value of 1 bit or 2 bits for the field of beta offset indicator in DCI format 0_2 (see TS 38.212 [17], clause 7.3.1 and TS 38.213 [13] clause 9.3).

	codebookSubset, codebookSubsetForDCI-Format0-2
Subset of PMIs addressed by TPMI, where PMIs are those supported by UEs with maximum coherence capabilities (see TS 38.214 [19], clause 6.1.1.1). The field codebookSubset refers to DCI format 0_1 and the field codebookSubsetForDCI-Format0-2 refers to DCI format 0_2, respectively (see TS 38.214 [19], clause 6.1.1.1).

	dataScramblingIdentityPUSCH
Identifier used to initalite data scrambling (c_init) for PUSCH. If the field is absent, the UE applies the physical cell ID. (see TS 38.211 [16], clause 6.3.1.1).

	dmrs-SequenceInitializationForDCI-Format0-2
Configure whether the field "DMRS Sequence Initialization" is present or not in DCI format 0_2. If the field is absent, then 0 bit for the field "DMRS Sequence Initialization" in DCI format 0_2. If the field is present, then the number of bits is determined in the same way as DCI format 0_1 (see TS 38.212 [17], clause 7.3.1).  

	dmrs-UplinkForPUSCH-MappingTypeA, dmrs-UplinkForPUSCH-MappingTypeA-Format0-2
DMRS configuration for PUSCH transmissions using PUSCH mapping type A (chosen dynamically via PUSCH-TimeDomainResourceAllocation). Only the fields dmrs-Type, dmrs-AdditionalPosition and maxLength may be set differently for mapping type A and B. The field dmrs-UplinkForPUSCH-MappingTypeA refers to DCI format 0_1 and the field dmrs-UplinkForPUSCH-MappingTypeA-Format0-2 refers to DCI format 0_2, respectively. If both dmrs-UplinkForPUSCH-MappingTypeA-ForDCI-Format0-2 and dmrs-UplinkForPUSCH-MappingTypeB-ForDCIFormat0-2 are absent, then 0 bit for "Antenna port(s)" in DCI format 0_2 (see TS 38.212 [17], clause 7.3.1).

	dmrs-UplinkForPUSCH-MappingTypeB, dmrs-UplinkForPUSCH-MappingTypeB-Format0-2
DMRS configuration for PUSCH transmissions using PUSCH mapping type B (chosen dynamically via PUSCH-TimeDomainResourceAllocation). Only the fields dmrs-Type, dmrs-AdditionalPosition and maxLength may be set differently for mapping type A and B. The field dmrs-UplinkForPUSCH-MappingTypeB refers to DCI format 0_1 and the field dmrs-UplinkForPUSCH-MappingTypeB-Format0-2 refers to DCI format 0_2, respectively. If both dmrs-UplinkForPUSCH-MappingTypeA-ForDCI-Format0-2 and dmrs-UplinkForPUSCH-MappingTypeB-ForDCIFormat0-2 are absent, then 0 bit for "Antenna port(s)" in DCI format 0_2 (see TS 38.212 [17], clause 7.3.1).

	frequencyHopping
The value intraSlot enables 'Intra-slot frequency hopping' and the value interSlot enables 'Inter-slot frequency hopping'. If the field is absent, frequency hopping is not configured (see TS 38.214 [19], clause 6.3). The field frequencyHopping refers to DCI formats other than DCI format 0_2 for 'pusch-RepTypeA'.

	frequencyHoppingForDCI-Format0-1
Indicates the frequency hopping scheme for DCI format 0_1 when pusch-RepTypeIndicatorForDCI-Format0-1 is set to 'pusch-RepTypeB', The value interRepetition enables 'Inter-repetition frequency hopping', and the value interSlot enables 'Inter-slot frequency hopping'. If the field is absent, frequency hopping is not configured for DCI format 0_1 (see TS 38.214 [19], clause 6.1).
Editor's note: FFS on intraRepetition for frequencyHoppingForDCI-Format0-1.

	frequencyHoppingForDCI-Format0-2
Indicate the frequency hopping scheme for DCI format 0_2. The value intraSlot enables 'intra-slot frequency hopping', and the value interRepetition enables 'Inter-repetition frequency hopping', and the value interSlot enables 'Inter-slot frequency hopping'. When pusch-RepTypeIndicatorForDCI-Format0-2 is set to 'pusch-RepTypeA', the frequency hopping scheme can be chosen between 'intra-slot frequency hopping and 'inter-slot frequency hopping' if enabled. When pusch-RepTypeIndicatorForDCI-Format0-2 is set to 'pusch-RepTypeB', the frequency hopping scheme can be chosen between 'inter-repetition frequency hopping' and 'inter-slot frequency hopping' if enabled. If the field is absent, frequency hopping is not configured for DCI format 0_2 (see TS 38.214 [19], clause 6.3).
Editor's note: FFS on intraRepetition for frequencyHoppingForDCI-Format0-2 if pusch-RepTypeIndicatorForDCI-Format0-2 is set to 'pusch-RepTypeB'.

	frequencyHoppingOffsetLists, frequencyHoppingOffsetListsForDCI-Format0-2
Set of frequency hopping offsets used when frequency hopping is enabled for granted transmission (not msg3) and type 2 configured grant activation (see TS 38.214 [19], clause 6.3). The field frequencyHoppingOffsetLists refers to DCI format 0_0 or DCI format 0_1 and the field frequencyHoppingOffsetListsForDCI-Format0-2 refers to DCI format 0_2, respectively (see TS 38.214 [19], clause 6.3).

	harq-ProcessNumberSizeForDCI-Format0-2
Configure the number of bits for the field "HARQ process number" in DCI format 0_2 (see TS 38.212 [17], clause 7.3.1).

	invalidSymbolPattern
Indicates one pattern for invalid symbols for PUSCH transmission repetition type B applicable to both DCI format 0_1 and 0_2. If InvalidSymbolPattern is not configured, semi-static flexible symbols are used for PUSCH. Segmentation occurs only around semi-static DL symbols. If invalidSymbolPattern is configured and invalidSymbolPatternIndicatorForDCI-Format0-2 is not configured, segmentation occurs around semi-static DL symbols and invalid symbols in the pattern, and the remaining symbols are used for PUSCH (see TS 38.214 [19] clause 6.1).

	invalidSymbolPatternIndicatorForDCI-Format0-1, invalidSymbolPatternIndicatorForDCI-Format0-2
Indicates the presence of an additional bit in the DCI format 0_1/0_2 to indicate whether the pattern applies or not. If invalidSymbolPattern is not configured, then 0 bit for "Invalid Symbol Pattern Indicator" in DCI format 0_1/0_2. The field invalidSymbolPatternIndicatorForDCI-Format0-1 refers to the DCI format 0_1 and the field invalidSymbolPatternIndicatorForDCI-Format0-1 refers to DCI format 0_2 (see TS 38.214 [19] clause 6.1).

	maxRank, maxRankForDCI-Format0-2
Subset of PMIs addressed by TRIs from 1 to ULmaxRank (see TS 38.214 [19], clause 6.1.1.1). The field maxRank refers to DCI format 0_0 or DCI format 0_1 and the field maxRankForDCI-Format0-2 refers to DCI format 0_2, respectively (see TS 38.214 [19], clause 6.1.1.1).

	mcs-Table, mcs-TableFormat0-2
Indicates which MCS table the UE shall use for PUSCH without transform precoder (see TS 38.214 [19], clause 6.1.4.1). If the field is absent the UE applies the value 64QAM. The field mcs-Table refers to DCI format 0_0 or DCI format 0_1 and the field mcs-TableForDCI-Format0-2 refers to DCI format 0_2, respectively (see TS 38.214 [19], clause 6.1.4.1).

	mcs-TableTransformPrecoder, mcs-TableTransformPrecoderFormat0-2
Indicates which MCS table the UE shall use for PUSCH with transform precoding (see TS 38.214 [19], clause 6.1.4.1) If the field is absent the UE applies the value 64QAM. The field mcs-TableTransformPrecoder refers to DCI format 0_0 or DCI format 0_1 and the field mcs-TableTransformPrecoderForDCI-Format0-2 refers to DCI format 0_2, respectively (see TS 38.214 [19], clause 6.1.4.1).

	minimumSchedulingOffsetK2
List of minimum K2 values. Minimum K2 parameter denotes minimum applicable value(s) for the Time domain resource assignment table for PUSCH (see TS 38.214 [19], clause 6.1.2.1).

	numberOfBitsRV-ForDCI-Format0-2
Configures the number of bits for "Redundancy version" in the DCI format 0_2 (see TS 38.212 [17], clause 7.3.1 and TS 38.214 [19], clause 6.1.2.1).

	numberOfInvalidSymbolsForDL-UL-Switching 
Indicates the number of symbols after the last semi-static DL symbol that are invalid symbols for PUSCH repetition Type B. If it is absent, no symbol is explicitly defined for DL-to-UL switching (see TS 38.214 [19], clause 6.1).

	priorityIndicatorForDCI-Format0-1, numberOfBitsRV-ForDCI-Format0-2
Configures the presence of "priority indicator" in DCI format 0_1/0_2. When the field is absent in the IE, then the UE shall apply 0 bit for "Priority indicator" in DCI format 0_1/0_2. The field priorityIndicatorForDCI-Format0-1 refers to DCI format 0_1 and the field priorityIndicatorForDCI-Format0-2 refers to DCI format 0_2, respectively (see TS 38.212 [17] clause 7.3.1 and TS 38.213 [13] clause 9).
Editor's note: Please note that for now we only have agreement to use this 1-bit field in DCI when only DCI format 0_1/1_1 is configured or only DCI format 0_2/1_2 is configured in USS per BWP. Further update on the description here may be updated depending on further agreement on other cases.

	pusch-AggregationFactor
Number of repetitions for data (see TS 38.214 [19], clause 6.1.2.1). If the field is absent the UE applies the value 1.

	pusch-RepTypeIndicatorForDCI-Format0-1, pusch-RepTypeIndicatorForDCI-Format0-2
Indicates whether UE follows the behavior for "PUSCH repetition type A" or the behavior for "PUSCH repetition type B" for the PUSCH scheduled by DCI format 0_1/0_2 and for Type 2 CG associated with the activating DCI format 0_1/0_2.The value pusch-RepTypeA enables the 'PUSCH repetition type A' and the value pusch-RepTypeB enables the 'PUSCH repetition type B'. The field pusch-RepTypeIndicatorForDCI-Format0-1 refers to DCI format 0_1 and the field pusch-RepTypeIndicatorForDCI-Format0-2 refers to DCI format 0_2, respectively (see TS 38.214 [19], clause 6.1.2.1).

	pusch-TimeDomainAllocationList
List of time domain allocations for timing of UL assignment to UL data (see TS 38.214 [19], table 6.1.2.1.1-1). The field pusch-TimeDomainAllocationList refers to DCI formats 0_0 or DCI format 0_1 when the field pusch-TimeDomainAllocationListForDCI-Format0-1 is not configured (see TS 38.214 [19], table 6.1.2.1.1-1 and table 6.1.2.1.1-1A).

	pusch-TimeDomainAllocationListForDCI-Format0-1
Configuration of the time domain resource allocation (TDRA) table for DCI format 0_1 (see TS 38.214 [19], clause 6.2.1, table 6.1.2.1.1-1A).

	pusch-TimeDomainAllocationListForDCI-Format0-2
Configuration of the time domain resource allocation (TDRA) table for DCI format 0_2 (see TS 38.214 [19], clause 6.2.1, table 6.1.2.1.1-1B).

	rbg-Size
Selection between configuration 1 and configuration 2 for RBG size for PUSCH. The UE does not apply this field if resourceAllocation is set to resourceAllocationType1. Otherwise, the UE applies the value config1 when the field is absent (see TS 38.214 [19], clause 6.1.2.2.1).

	resourceAllocation, resourceAllocationForDCI-Format0-2
Configuration of resource allocation type 0 and resource allocation type 1 for non-fallback DCI (see TS 38.214 [19], clause 6.1.2). The field resourceAllocation refers to DCI format 0_1 and the field resourceAllocationForDCI-Format0-2 refers to DCI format 0_2, respectively (see TS 38.214 [19], clause 6.1.2).

	resourceAllocationType1GranularityForDCI-Format0-2
Configures the scheduling granularity applicable for both the starting point and length indication for resource allocation type 1 in DCI format 0_2. If this field is absent, the granularity is 1 PRB (see TS 38.214 [19], clause 6.1.2.2.2).

	tp-pi2BPSK
Enables pi/2-BPSK modulation with transform precoding if the field is present and disables it otherwise. 

	transformPrecoder
The UE specific selection of transformer precoder for PUSCH (see TS 38.214 [19], clause 6.1.3). When the field is absent the UE applies the value of the field msg3-transformPrecoder.

	txConfig
Whether UE uses codebook based or non-codebook based transmission (see TS 38.214 [19], clause 6.1.1). If the field is absent, the UE transmits PUSCH on one antenna port, see TS 38.214 [19], clause 6.1.1.

	uci-OnPUSCH-ListForDCI-Format0-1, uci-OnPUSCH-ListForDCI-Format0-2
Configuration for up to 2 HARQ-ACK codebooks specific to DCI format 0_1/0_2. The field uci-OnPUSCH-ListForDCI-Format0-1 refers to DCI format 0_1 and the field uci-OnPUSCH-ListForDCI-Format0-2 refers to DCI format 0_2, respectively (see TS 38.212 [17], clause 7.3.1 and TS 38.213 [13] clause 9.3).
Editor's note: FFS on the definition for uci-OnPUSCH-ListForDCI-Format0-2.

	ul-dci-triggered-UL-ChannelAccess-CPext-CAPC
List of the combinations of CP extension and UL channel access mode (See TS 38.212 [17], Table 7.3.1-2-35).

	ul-FullPowerTransmission
Configures the UE with UL full power transmission mode as specified in TS 38.213.



	[bookmark: _Hlk535948870]UCI-OnPUSCH field descriptions

	betaOffsets
Selection between and configuration of dynamic and semi-static beta-offset for DCI formats other than DCI format 0_2. If the field is not configured, the UE applies the value 'semiStatic' (see TS 38.213 [13], clause 9.3).

	scaling
Indicates a scaling factor to limit the number of resource elements assigned to UCI on PUSCH for DCI formats other than DCI format 0_2. Value f0p5 corresponds to 0.5, value f0p65 corresponds to 0.65, and so on. The value configured herein is applicable for PUSCH with configured grant (see TS 38.212 [17], clause 6.3).



	UCI-OnPUSCH-ForDCI-Format0-2  field descriptions

	betaOffsetsForDCI-Format0-2
Selection between and configuration of dynamic and semi-static beta-offset for DCI Format 0_2. If the field is not configured, the UE applies the value 'semiStatic' (see TS 38.213 [13], clause 9.3).

	dynamicForDCI-Format0-2
Indicates the UE applies the value 'dynamic' for DCI Format 0_2. If 'OneBi'' is chosen, 2 offset indexes can be configured. Otherwise if 'TwoBits' is chosen, 4 offset indexes can be configured (see TS 38.212 [17], clause 7.3.1 and TS 38.213 [13], clause 9.3).

	semiStaticForDCI-Format0-2
Indicates the UE applies the value 'semiStatic' for DCI Format 0_2. (see TS 38.212 [17], clause 7.3.1 and see TS 38.213 [13], clause 9.3).

	scalingForDCI-Format0-2
Indicates a scaling factor to limit the number of resource elements assigned to UCI on PUSCH for DCI Format 0_2. Value f0p5 corresponds to 0.5, value f0p65 corresponds to 0.65, and so on (see TS 38.212 [17], clause 6.3).
Editor's note: Whether the scaling is shared or separate for DCI format 0_1 and DCI format 0_2.
Editor's note: Whether and how to apply the scaling for PUSCH with configured grant.



	Conditional Presence
	Explanation

	codebookBased
	The field is mandatory present if txConfig is set to codebook and absent otherwise.

	RepTypeB
	The field is optionally present, Need S, if pusch-RepTypeIndicatorForDCI-Format0-1 is set to pusch-RepTypeB. It is absent otherwise.


NEXT OF CHANGES
[bookmark: _Toc36757325][bookmark: _Toc36836866][bookmark: _Toc36843843][bookmark: _Toc37068132]–	UplinkCancellation
The IE UplinkCancellation is used to configure the UE to monitor PDCCH for the CI-RNTI.
UplinkCancellation information element
-- ASN1START
-- TAG-UPLINKCANCELLATION-START

UplinkCancellation-r16 ::=           SEQUENCE {
    ci-RNTI-r16                          RNTI-Value,
    dci-PayloadSizeForCI-r16             INTEGER (0..maxCI-DCI-PayloadSize-r16),
    ci-ConfigurationPerServingCell-r16   SEQUENCE (SIZE (1..maxNrofServingCells)) OF CI-ConfigurationPerServingCell-r16,
    ...
}

CI-ConfigurationPerServingCell-r16 ::=   SEQUENCE {
    servingCellId                            ServCellIndex,
    positionInDCI-r16                        INTEGER (0..maxCI-DCI-PayloadSize-r16-1),
    positionInDCI-ForSUL-r16                 INTEGER (0..maxCI-DCI-PayloadSize-r16-1)     OPTIONAL,   -- Cond SUL-Only
    ci-PayloadSize-r16                       ENUMERATED {n1, n2, n4, n7, n8, n14, n16, n28, n32, n56, n112},
    timeFrequencyRegion-r16                  SEQUENCE {
        timeDurationForCI-r16                    ENUMERATED {n2, n4, n7}                  OPTIONAL,   -- Cond SymbolPeriodicity
        timeGranularityForCI-r16                 ENUMERATED {n1, n2, n4, n7, n14, n28},
        frequencyRegionForCI-r16                 INTEGER (0..37949),
        ...,
    [[
    uplinkCancellationPriority-r16               ENUMERATED {enabled}                          OPTIONAL    -- Need S
    ]]
    }
}

-- TAG-UPLINKCANCELLATION-STOP
-- ASN1STOP

	UplinkCancellation field descriptions

	ci-ConfigurationPerServingCell
Indicates (per serving cell) the position of the ci-PaylaodSize bit CI values inside the DCI payload (see TS 38.213 [13], clause 11.5).

	ci-RNTI
RNTI used for indication cancellation in UL (see TS 38.212 [17] clause 7.3.1 and TS 38.213 [13], clause 11.5).

	dci-PayloadSizeForCI
Total length of the DCI payload scrambled with CI-RNTI (see TS 38.213 [13], clause 11.5).



	CI-ConfigurationPerServingCell field descriptions

	ci-PayloadSize
Configures the field size for each UL cancelation indicator of this serving cell (servingCellId) (see TS 38.213 [13], clause 11.5). 
Editor 'note: FFS on the value of 1, 5,10,20,25,35 for ci-PayloadSize.

	frequencyRegionForCI
Configures the reference frequency region where a detected UL CI is applicable (see TS 38.213 [13], clause 11.5). It is defined in the same way as locationAndBandwidth.

	positionInDCI
Starting position (in number of bit) of the ci-PayloadSize bit CI value applicable for SUL of this serving cell (servingCellId) within the DCI payload (see TS 38.213 [13], clause 11.5).

	positionInDCI-ForSUL
Starting position (in number of bit) of the ci-PayloadSize bit CI value applicable for this serving cell (servingCellId) within the DCI payload (see TS 38.213 [13], clause 11.5).

	timeDurationForCI
Configures the duration of the reference time region in symbols where a detected UL CI is applicable of this serving cell (servingCellId) (see TS 38.213 [13], clause 11.5). If the configured UL CI monitoring periodicity is larger than 1 slot or 1 slot with only one monitoring occasion, the UE applies the same as the configured UL CI monitoring periodicity,
Editor 'note: FFS on n14 for timeDurationForCI.

	timeFrequencyRegion
Configures the reference time and frequeny region where a detected UL CI is applicable of this serving cell (servingCellId) (see TS 38.213 [13], clause 11.5).

	timeGranularityForCI
Configures the number of partitions within the time region of this serving cell (servingCellId) (see TS 38.213 [13], clause 11.5).

	uplinkCancellationPriority 
Configures uplink cancellation behavior if both UL CI and intra-UE priority indicator are configured for a given UE. If the field is present, then UL CI is only applicable to the UL transmissions indicated/configured as low priority level. If the field is absent, UL CI is applicable to UL transmission irrespective of its priority level (see TS 38.213 [13], clause 11.2A).



	Conditional Presence
	Explanation

	SUL-Only
	The field is optionally present, Need R, if this serving cell is configured with a supplementary uplink (SUL). It is absent otherwise.

	SymbolPeriodicity
	This field is mandatory present if the configured UL CI monitoring periodicity is less than 1 slot with only one monitoring occasion, Need M, otherwise absent.


END OF CHANGES
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