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1 Introduction
There is one email discussion focusing on RAN2 feature list. In this contribution, we would like to discuss the need to define UE capabilities for R16 eDCCA RAN1 features. 
2 Discussion

2.1 Dynamic power sharing
In RAN1#98b meeting, it was agreed to introduce a UE capability to indicate the support of dynamic power sharing operation and another separate optional (‘optional’ means that this feature is not mandatory in Rel-16) UE capability to indicate the support of ‘look ahead’ operation on condition that UE indicates support of dynamic power sharing operation.
Agreements:
For dynamic power sharing for NR-NR DC (if supported)
Skipped part….
· Optional UE capability to indicate the support of dynamic power sharing operation 

· Separate optional UE capability to indicate the support of ’look-ahead’ operation on condition that UE indicates support of dynamic power sharing operation. 

Proposal 1: A new UE capability is introduced to indicate the support of dynamic power sharing operation in NR-DC.
Proposal 2: The new UE capability introduced for dynamic power control mode needs to indicate the support of ‘look-ahead’ operation in NR-DC. 
2.2 Potential Enhancements to Uplink Solution for EN-DC
In the RAN1#98b meeting, it was agreed to introduce a UE capabilities to indicate the support of DL reference configuration for dual-Tx UL. 
Agreements:

· Introduce a new UE capability of supporting DL reference configuration for dual-Tx UL (e.g., to handle DL de-sensing from harmonics)
Proposal 3: A new UE capability is introduced to indicate the support of DL reference configuration for dual-Tx UL in EN-DC.

Regarding single Tx switched uplink solution, RAN1 agreed to support single Tx operation for EN-DC with TDD PCell in R16. Since this is a new RAN1 feature, a new UE capability should be introduced for this. RAN1 also enable some new UE behaviour for single Tx operation for EN-DC with FDD LTE PCell, e.g. handling LTE PRACH resources/PUCCH transmission outside the UL subframes designated by the DL-reference configuration. In order to differentiate expected UE behaviour between R15 UEs and R16 UEs from network side, a R16 UE capability should be defined for R16 UE behaviour when supporting single Tx operation for EN-DC with FDD LTE PCell.  
Proposal 4: A new UE capability is introduced to indicate the support of single Tx operation for EN-DC with TDD LTE PCell.
Proposal 5: A new UE capability is introduced to indicate the support of UL scheduling beyond TDM restriction to an FDD LTE PCell.
2.3 Aperiodic CSI-RS triggering with different numerology between CSI-RS and triggering PDCCH
In the RAN1#98 meeting, it was agreed that new UE capabilities are needed to indicate the support of aperiodic CSI-RS triggering when CSI-RS and triggering PDCCH with different numerologies. One UE capability is for supporting cross-carrier A-CSI-RS triggering when µPDCCH < µCSI-RS, the other one is for supporting cross-carrier A-CSI-RS triggering when µPDCCH < µCSI-RS. Our understanding is that if UE supports cross-carrier A-CSI-RS triggering, it needs to support at least one case from µPDCCH < µCSI-RS and µPDCCH > µCSI-RS. Hence, from the perspective of signalling design, one UE capability can be defined with the following enumerated values: support of µPDCCH < µCSI-RS, support of µPDCCH > µCSI-RS, or both.
Agreements:

· Support cross-carrier A-CSI-RS triggering when µPDCCH < µCSI-RS 
· Support cross-carrier A-CSI RS triggering when µPDCCH > µCSI-RS 
· For the above two cases, separate UE capabilities are introduced, and the capabilities are NOT linked with the capabilities related to the cross-carrier scheduling with different numerologies
Proposal 6: A new UE capability is introduced to indicate the support of cross-carrier A-CSI-RS triggering when CSI-RS and triggering PDCCH with different numerologies, with the following enumerated values:  support of µPDCCH < µCSI-RS, support of µPDCCH > µCSI-RS, or both.
2.4 Cross-carrier scheduling with different numerologies
In Rel-15, there is a UE capability named crossCarrierScheduling-OtherSCS indicating support of cross-carrier scheduling with different numerologies. However, this feature was not completed in R15 and has been shifted to R16. In the RAN1#98b meeting, it was agreed two UE capabilities to be introduced to indicate the support of cross-carrier scheduling with different numerologies. Based on RAN1 agreements, there are two cases, i.e. support of cell of higher SCS scheduling cell of lower SCS and support of cell of lower SCS scheduling cell of higher SCS, the UE supporting cross-carrier scheduling with different numerologies should support at least one case. Then similar with the signalling design for cross-carrier A-CSI-RS triggering, the UE capability for cross-carrier scheduling with different numerologies should be with the following enumerated values: support of Scheduling cell of lower SCS and scheduled cell of higher SCS, support of Scheduling cell of higher SCS and scheduled cell of lower SCS, and both.
Agreements:

At least the following two UE capabilities will be introduced

 Scheduling cell of lower SCS and scheduled cell of higher SCS

 Scheduling cell of higher SCS and scheduled cell of lower SCS

Proposal 7: A new UE capability is introduced to indicate the support of cross-carrier scheduling with different numerologies, with the following enumerated values: support of higher SCS cell scheduling lower SCS cell, support of lower SCS cell scheduling higher SCS cell, or both.

2.5 SCell dormancy

In R16, RAN1 agreed the concept of dormancy BWP to reduce the UE power consumption by skipping PDCCH monitoring in an activated SCell. This should be a new feature, so a R16 UE capability should be defined to indicate UE supporting BWP switching between dormancy BWP and non-dormancy BWP in an activated SCell.
Proposal 8: A new UE capability is introduced to indicate the support of BWP switching between dormancy BWP and non-dormancy BWP in an activated SCell.
2.6 CA with non-aligned frame boundaries

In R15, CA can be only implemented by network and UEs with aligned SFN boundary, frame boundary and slot boundary. However, in R16, the synchronous requirement has been relaxed. The asynchronous CA has been agreed which only requires partial SFN alignment with fixed slot offset. The UE can determine the slot offset between PCell and SCell based on network configuration. So a new UE capability should be introduced to indicate the support of asynchronous CA, i.e., whether the UE supports carrier aggregation operation where the frame boundaries of the PCell and the SCell are not aligned, while the slot boundaries are.
Proposal 9: A new UE capability is introduced to indicate the support of asynchronous CA.
2.7 HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group
RAN1 agreed to support HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH cell group in R-16 while in R15 the related HARQ parameters are configured per cell group.
Proposal 10: A new UE capability is introduced to indicate support HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group.

The corresponding TPs to TS 38.331 and TS 38.306 are attached in the Annex.

3 Conclusion
In this paper, we have discussed UE capabilities for DC/CA enhancements, and have the following proposals:

Proposal 1: A new UE capability is introduced to indicate the support of dynamic power sharing operation in NR-DC.
Proposal 2: The new UE capability introduced for dynamic power control mode needs to indicate the support of ‘look-ahead’ operation in NR-DC. 

Proposal 3: A new UE capability is introduced to indicate the support of DL reference configuration for dual-Tx UL in EN-DC.

Proposal 4: A new UE capability is introduced to indicate the support of single Tx operation for EN-DC with TDD LTE PCell.
Proposal 5: A new UE capability is introduced to indicate the support of UL scheduling beyond TDM restriction to an FDD LTE PCell.
Proposal 6: Anew UE capability is introduced to indicate the support of cross-carrier A-CSI-RS triggering when CSI-RS and triggering PDCCH with different numerologies, with the following enumerated values:  support of µPDCCH < µCSI-RS, support of µPDCCH > µCSI-RS, or both.
Proposal 7: A new UE capability is introduced to indicate the support of cross-carrier scheduling with different numerologies, with the following enumerated values: support higher SCS cell scheduling lower SCS cell, support of lower SCS cell scheduling higher SCS cell, or both.
Proposal 8: A new UE capability is introduced to indicate the support of BWP switching between dormancy BWP and non-dormancy BWP in an activated SCell.
Proposal 9: A new UE capability is introduced to indicate the support of asynchronous CA.
Proposal 10: A new UE capability is introduced to indicate support HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group.
4 Reference

Annex-TP to 38.331

6.3.3
UE capability information elements

–
BandCombinationList
The IE BandCombinationList contains a list of NR CA and/or MR-DC band combinations (also including DL only or UL only band).

BandCombinationList information element

-- ASN1START

-- TAG-BANDCOMBINATIONLIST-START

BandCombinationList ::=             SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination

BandCombinationList-v1540 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1540

BandCombinationList-v1550 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1550

BandCombinationList-v1560 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1560

BandCombinationList-v1570 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1570
BandCombinationList-v16xx ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v16xx
BandCombination ::=                 SEQUENCE {

    bandList                            SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParameters,

    featureSetCombination               FeatureSetCombinationId,

    ca-ParametersEUTRA                  CA-ParametersEUTRA                          OPTIONAL,

    ca-ParametersNR                     CA-ParametersNR                             OPTIONAL,

    mrdc-Parameters                     MRDC-Parameters                             OPTIONAL,

    supportedBandwidthCombinationSet    BIT STRING (SIZE (1..32))                   OPTIONAL,

    powerClass-v1530                    ENUMERATED {pc2}                            OPTIONAL
}

BandCombination-v1540::=            SEQUENCE {

    bandList-v1540                      SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParameters-v1540,

    ca-ParametersNR-v1540               CA-ParametersNR-v1540                       OPTIONAL
}

BandCombination-v1550 ::=           SEQUENCE {

    ca-ParametersNR-v1550               CA-ParametersNR-v1550

}

BandCombination-v1560::=            SEQUENCE {

    ne-DC-BC                                ENUMERATED {supported}                 OPTIONAL,

    ca-ParametersNRDC                       CA-ParametersNRDC                      OPTIONAL,

    ca-ParametersEUTRA-v1560                CA-ParametersEUTRA-v1560               OPTIONAL,

    ca-ParametersNR-v1560                   CA-ParametersNR-v1560                  OPTIONAL
}

BandCombination-v1570 ::=           SEQUENCE {

    ca-ParametersEUTRA-v1570            CA-ParametersEUTRA-v1570

}
BandCombination-v16xx ::=           SEQUENCE {

ca-ParametersNRDC-v16xx             CA-ParametersNRDC-v16xx                    OPTIONAL,
ca-ParametersNR-v16xx               CA-ParametersNR-v16xx                  

OPTIONAL
}

BandParameters ::=                      CHOICE {

    eutra                               SEQUENCE {

        bandEUTRA                           FreqBandIndicatorEUTRA,

        ca-BandwidthClassDL-EUTRA           CA-BandwidthClassEUTRA                 OPTIONAL,

        ca-BandwidthClassUL-EUTRA           CA-BandwidthClassEUTRA                 OPTIONAL
    },

    nr                                  SEQUENCE {

        bandNR                              FreqBandIndicatorNR,

        ca-BandwidthClassDL-NR              CA-BandwidthClassNR                    OPTIONAL,

        ca-BandwidthClassUL-NR              CA-BandwidthClassNR                    OPTIONAL
    }

}

BandParameters-v1540 ::=            SEQUENCE {

    srs-CarrierSwitch                   CHOICE {

        nr                                  SEQUENCE {

            srs-SwitchingTimesListNR            SEQUENCE (SIZE (1..maxSimultaneousBands)) OF SRS-SwitchingTimeNR

        },

        eutra                               SEQUENCE {

            srs-SwitchingTimesListEUTRA         SEQUENCE (SIZE (1..maxSimultaneousBands)) OF SRS-SwitchingTimeEUTRA

        }

    }                                                                              OPTIONAL,

    srs-TxSwitch                    SEQUENCE {

        supportedSRS-TxPortSwitch       ENUMERATED {t1r2, t1r4, t2r4, t1r4-t2r4, t1r1, t2r2, t4r4, notSupported},

        txSwitchImpactToRx              INTEGER (1..32)                            OPTIONAL,

        txSwitchWithAnotherBand         INTEGER (1..32)                            OPTIONAL
    }                                                                              OPTIONAL
}

-- TAG-BANDCOMBINATIONLIST-STOP

-- ASN1STOP

	BandCombination field descriptions

	BandCombinationList-v1540, BandCombinationList-v1550, BandCombinationList-v1560, BandCombinationList-v1570, BandCombinationList-v16xx
The UE shall include the same number of entries, and listed in the same order, as in BandCombinationList (without suffix).

	ca-ParametersNRDC

If the field is included for a band combination in the NR-DC capability container, the field indicates support of NR-DC. Otherwise, the field is absent.

	ne-DC-BC

If the field is included for a band combination in the MR-DC capability container, the field indicates support of NE-DC. Otherwise, the field is absent.

	powerClass
Power class that the UE supports when operating according to this band combination. If the field is absent, the UE supports the default power class. If this power class is higher than the power class that the UE supports on the individual bands of this band combination (ue-PowerClass in BandNR), the latter determines maximum TX power available in each band. The UE sets the new power class parameter only in band combinations with two FR1 uplink serving cells. 

	supportedBandwidthCombinationSet
For NR SA and for inter-band EN-DC, the field defines the bandwidth combinations for the NR part of the band combination. For intra-band EN-DC, the field indicates the supported bandwidth combination set applicable to the NR and LTE band combinations. The first (left-most) bit in the bitmap corresponds to the BCS#0 and so on. If the bit is set to 1, the UE supports the corresponding BCS.

	srs-SwitchingTimesListNR

Indicates, for a particular pair of NR bands, the RF retuning time when switching between a NR carrier corresponding to this band entry and another (PUSCH-less) NR carrier corresponding to the band entry in the order indicated below:

-
For the first NR band, the UE shall include the same number of entries for NR bands as in bandList, i.e. first entry corresponds to first NR band in bandList and so on,

-
For the second NR band, the UE shall include one entry less, i.e. first entry corresponds to the second NR band in bandList and so on

-
And so on

	srs-SwitchingTimesListEUTRA

Indicates, for a particular pair of E-UTRA bands, the RF retuning time when switching between an E-UTRA carrier corresponding to this band entry and another (PUSCH-less) E-UTRA carrier corresponding to the band entry in the order indicated below:

-
For the first E-UTRA band, the UE shall include the same number of entries for E-UTRA bands as in bandList, i.e. first entry corresponds to first E-UTRA band in bandList and so on,

-
For the second E-UTRA band, the UE shall include one entry less, i.e. first entry corresponds to the second E-UTRA band in bandList and so on

 -
And so on


–
CA-ParametersNR
The IE CA-ParametersNR contains carrier aggregation related capabilities that are defined per band combination.

CA-ParametersNR information element

-- ASN1START

-- TAG-CA-PARAMETERSNR-START

CA-ParametersNR ::=                 SEQUENCE {

    dummy                                         ENUMERATED {supported}      OPTIONAL,

    parallelTxSRS-PUCCH-PUSCH                     ENUMERATED {supported}      OPTIONAL,

    parallelTxPRACH-SRS-PUCCH-PUSCH               ENUMERATED {supported}      OPTIONAL,

    simultaneousRxTxInterBandCA                   ENUMERATED {supported}      OPTIONAL,

    simultaneousRxTxSUL                           ENUMERATED {supported}      OPTIONAL,

    diffNumerologyAcrossPUCCH-Group               ENUMERATED {supported}      OPTIONAL,

    diffNumerologyWithinPUCCH-GroupSmallerSCS     ENUMERATED {supported}      OPTIONAL,

    supportedNumberTAG                            ENUMERATED {n2, n3, n4}     OPTIONAL,

    ...

}

CA-ParametersNR-v1540 ::=           SEQUENCE {

    simultaneousSRS-AssocCSI-RS-AllCC                       INTEGER (5..32)         OPTIONAL,

    csi-RS-IM-ReceptionForFeedbackPerBandComb               SEQUENCE {

        maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC            INTEGER (1..64)         OPTIONAL,

        totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC     INTEGER (2..256)        OPTIONAL
    }                                                                               OPTIONAL,

    simultaneousCSI-ReportsAllCC                            INTEGER (5..32)         OPTIONAL,

    dualPA-Architecture                                     ENUMERATED {supported}  OPTIONAL
}

CA-ParametersNR-v1550 ::=           SEQUENCE {

    dummy                               ENUMERATED {supported}      OPTIONAL
}

CA-ParametersNR-v1560 ::=           SEQUENCE {

    diffNumerologyWithinPUCCH-GroupLargerSCS      ENUMERATED {supported}            OPTIONAL
}
CA-ParametersNR-v16xx ::=



SEQUENCE {


asynCA                 



ENUMERATED {supported}              
OPTIONAL
}
-- TAG-CA-PARAMETERSNR-STOP

-- ASN1STOP
–
CA-ParametersNRDC
The IE CA-ParametersNRDC contains dual connectivity related capabilities that are defined per band combination.

CA-ParametersNRDC information element

-- ASN1START

-- TAG-CA-PARAMETERS-NRDC-START
CA-ParametersNRDC ::=




SEQUENCE {


ca-ParametersNR-ForDC



CA-ParametersNR






OPTIONAL,


ca-ParametersNR-ForDC-v1540


CA-ParametersNR-v1540




OPTIONAL,


ca-ParametersNR-ForDC-v1550


CA-ParametersNR-v1550




OPTIONAL,


ca-ParametersNR-ForDC-v1560


CA-ParametersNR-v1560




OPTIONAL,


featureSetCombinationDC



FeatureSetCombinationId




OPTIONAL
}
CA-ParametersNRDC-v16xx ::=



SEQUENCE {


dynamicPowerSharing-r16             
ENUMERATED {lookAhead, withoutlookAhead, FFS}              
OPTIONAL,
}
-- FFS if semi-static should be indicated or not, and if so whether to include semi-static and dynamic modes in one field
-- TAG-CA-PARAMETERS-NRDC-STOP

-- ASN1STOP

–
FeatureSetDownlink
The IE FeatureSetDownlink indicates a set of features that the UE supports on the carriers corresponding to one band entry in a band combination.

FeatureSetDownlink information element

-- ASN1START

-- TAG-FEATURESETDOWNLINK-START

FeatureSetDownlink ::=                  SEQUENCE {

    featureSetListPerDownlinkCC             SEQUENCE (SIZE (1..maxNrofServingCells)) OF FeatureSetDownlinkPerCC-Id,

    intraBandFreqSeparationDL               FreqSeparationClass                                                     OPTIONAL,

    scalingFactor                           ENUMERATED {f0p4, f0p75, f0p8}                                          OPTIONAL,

    crossCarrierScheduling-OtherSCS         ENUMERATED {supported}                                                  OPTIONAL,

    scellWithoutSSB                         ENUMERATED {supported}                                                  OPTIONAL,

    csi-RS-MeasSCellWithoutSSB              ENUMERATED {supported}                                                  OPTIONAL,

    dummy1                                  ENUMERATED {supported}                                                  OPTIONAL,

    type1-3-CSS                             ENUMERATED {supported}                                                  OPTIONAL,

    pdcch-MonitoringAnyOccasions            ENUMERATED {withoutDCI-Gap, withDCI-Gap}                                OPTIONAL,

    dummy2                                  ENUMERATED {supported}                                                  OPTIONAL,

    ue-SpecificUL-DL-Assignment             ENUMERATED {supported}                                                  OPTIONAL,

    searchSpaceSharingCA-DL                 ENUMERATED {supported}                                                  OPTIONAL,

    timeDurationForQCL                      SEQUENCE {

        scs-60kHz                           ENUMERATED {s7, s14, s28}                                               OPTIONAL,

        scs-120kHz                          ENUMERATED {s14, s28}                                                   OPTIONAL
    }                                                                                                           OPTIONAL,

    pdsch-ProcessingType1-DifferentTB-PerSlot SEQUENCE {

        scs-15kHz                               ENUMERATED {upto2, upto4, upto7}                                    OPTIONAL,

        scs-30kHz                               ENUMERATED {upto2, upto4, upto7}                                    OPTIONAL,

        scs-60kHz                               ENUMERATED {upto2, upto4, upto7}                                    OPTIONAL,

        scs-120kHz                              ENUMERATED {upto2, upto4, upto7}                                    OPTIONAL
    }                                                                                                           OPTIONAL,

    dummy3                                  DummyA                                                                  OPTIONAL,

    dummy4                                  SEQUENCE (SIZE (1.. maxNrofCodebooks)) OF DummyB                        OPTIONAL,

    dummy5                                  SEQUENCE (SIZE (1.. maxNrofCodebooks)) OF DummyC                        OPTIONAL,

    dummy6                                  SEQUENCE (SIZE (1.. maxNrofCodebooks)) OF DummyD                        OPTIONAL,

    dummy7                                  SEQUENCE (SIZE (1.. maxNrofCodebooks)) OF DummyE                        OPTIONAL
}

FeatureSetDownlink-v1540 ::= SEQUENCE {

    oneFL-DMRS-TwoAdditionalDMRS-DL         ENUMERATED {supported}                       OPTIONAL,

    additionalDMRS-DL-Alt                   ENUMERATED {supported}                       OPTIONAL,

    twoFL-DMRS-TwoAdditionalDMRS-DL         ENUMERATED {supported}                       OPTIONAL,

    oneFL-DMRS-ThreeAdditionalDMRS-DL       ENUMERATED {supported}                       OPTIONAL,

    pdcch-MonitoringAnyOccasionsWithSpanGap SEQUENCE {

        scs-15kHz                               ENUMERATED {set1, set2, set3}                OPTIONAL,

        scs-30kHz                               ENUMERATED {set1, set2, set3}                OPTIONAL,

        scs-60kHz                               ENUMERATED {set1, set2, set3}                OPTIONAL,

        scs-120kHz                              ENUMERATED {set1, set2, set3}                OPTIONAL
    }                                                                                    OPTIONAL,

    pdsch-SeparationWithGap                 ENUMERATED {supported}                       OPTIONAL,

    pdsch-ProcessingType2                   SEQUENCE {

        scs-15kHz                               ProcessingParameters                         OPTIONAL,

        scs-30kHz                               ProcessingParameters                         OPTIONAL,

        scs-60kHz                               ProcessingParameters                         OPTIONAL
    } OPTIONAL,

    pdsch-ProcessingType2-Limited           SEQUENCE {

        differentTB-PerSlot-SCS-30kHz           ENUMERATED {upto1, upto2, upto4, upto7}

    } OPTIONAL,

    dl-MCS-TableAlt-DynamicIndication       ENUMERATED {supported}                       OPTIONAL
}
FeatureSetDownlink-v16xx ::= SEQUENCE {

crossCarrier-a-csi-RS-Trigger-r16

ENUMERATED {higherSCS, lowerSCS, both}                       OPTIONAL,
crossCarrierScheduling-otherSCS-r16

ENUMERATED {higherSCS, lowerSCS, both}                       OPTIONAL
}
DummyA ::=      SEQUENCE {

    maxNumberNZP-CSI-RS-PerCC                   INTEGER (1..32),

    maxNumberPortsAcrossNZP-CSI-RS-PerCC        ENUMERATED {p2, p4, p8, p12, p16, p24, p32, p40, p48, p56, p64, p72, p80,

                                                            p88, p96, p104, p112, p120, p128, p136, p144, p152, p160, p168,

                                                            p176, p184, p192, p200, p208, p216, p224, p232, p240, p248, p256},

    maxNumberCS-IM-PerCC                        ENUMERATED {n1, n2, n4, n8, n16, n32},

    maxNumberSimultaneousCSI-RS-ActBWP-AllCC    ENUMERATED {n5, n6, n7, n8, n9, n10, n12, n14, n16, n18, n20, n22, n24, n26,

                                                                n28, n30, n32, n34, n36, n38, n40, n42, n44, n46, n48, n50, n52,

                                                                n54, n56, n58, n60, n62, n64},

    totalNumberPortsSimultaneousCSI-RS-ActBWP-AllCC ENUMERATED {p8, p12, p16, p24, p32, p40, p48, p56, p64, p72, p80,

                                                                p88, p96, p104, p112, p120, p128, p136, p144, p152, p160, p168,

                                                                p176, p184, p192, p200, p208, p216, p224, p232, p240, p248, p256}

}

DummyB ::=       SEQUENCE {

    maxNumberTxPortsPerResource         ENUMERATED {p2, p4, p8, p12, p16, p24, p32},

    maxNumberResources                  INTEGER (1..64),

    totalNumberTxPorts                  INTEGER (2..256),

    supportedCodebookMode               ENUMERATED {mode1, mode1AndMode2},

    maxNumberCSI-RS-PerResourceSet      INTEGER (1..8)

}

DummyC ::=        SEQUENCE {

    maxNumberTxPortsPerResource         ENUMERATED {p8, p16, p32},

    maxNumberResources                  INTEGER (1..64),

    totalNumberTxPorts                  INTEGER (2..256),

    supportedCodebookMode               ENUMERATED {mode1, mode2, both},

    supportedNumberPanels               ENUMERATED {n2, n4},

    maxNumberCSI-RS-PerResourceSet      INTEGER (1..8)

}

DummyD ::=                 SEQUENCE {

    maxNumberTxPortsPerResource         ENUMERATED {p4, p8, p12, p16, p24, p32},

    maxNumberResources                  INTEGER (1..64),

    totalNumberTxPorts                  INTEGER (2..256),

    parameterLx                         INTEGER (2..4),

    amplitudeScalingType                ENUMERATED {wideband, widebandAndSubband},

    amplitudeSubsetRestriction          ENUMERATED {supported}                          OPTIONAL,

    maxNumberCSI-RS-PerResourceSet      INTEGER (1..8)

}

DummyE ::=    SEQUENCE {

    maxNumberTxPortsPerResource         ENUMERATED {p4, p8, p12, p16, p24, p32},

    maxNumberResources                  INTEGER (1..64),

    totalNumberTxPorts                  INTEGER (2..256),

    parameterLx                         INTEGER (2..4),

    amplitudeScalingType                ENUMERATED {wideband, widebandAndSubband},

    maxNumberCSI-RS-PerResourceSet      INTEGER (1..8)

}

-- TAG-FEATURESETDOWNLINK-STOP

-- ASN1STOP

–
FeatureSets
The IE FeatureSets is used to provide pools of downlink and uplink features sets. A FeatureSetCombination refers to the IDs of the feature set(s) that the UE supports in that FeatureSetCombination. The BandCombination entries in the BandCombinationList then indicate the ID of the FeatureSetCombination that the UE supports for that band combination.

The entries in the lists in this IE are identified by their index position. For example, the FeatureSetUplinkPerCC-Id = 4 identifies the 4th element in the featureSetsUplinkPerCC list.

NOTE:
When feature sets (per CC) IEs require extension in future versions of the specification, new versions of the FeatureSetDownlink, FeatureSetUplink, FeatureSets, FeatureSetDownlinkPerCC and/or FeatureSetUplinkPerCC will be created and instantiated in corresponding new lists in the FeatureSets IE. For example, if new capability bits are to be added to the FeatureSetDownlink, they will instead be defined in a new FeatureSetDownlink-rxy which will be instantiated in a new featureSetDownlinkList-rxy list. If a UE indicates in a FeatureSetCombination that it supports the FeatureSetDownlink with ID #5, it implies that it supports both the features in FeatureSetDownlink #5 and FeatureSetDownlink-rxy #5 (if present). The number of entries in the new list(s) shall be the same as in the original list(s).

FeatureSets information element

-- ASN1START

-- TAG-FEATURESETS-START

FeatureSets ::=    SEQUENCE {

    featureSetsDownlink                 SEQUENCE (SIZE (1..maxDownlinkFeatureSets)) OF FeatureSetDownlink               OPTIONAL,

    featureSetsDownlinkPerCC            SEQUENCE (SIZE (1..maxPerCC-FeatureSets)) OF FeatureSetDownlinkPerCC            OPTIONAL,

    featureSetsUplink                   SEQUENCE (SIZE (1..maxUplinkFeatureSets)) OF FeatureSetUplink                   OPTIONAL,

    featureSetsUplinkPerCC              SEQUENCE (SIZE (1..maxPerCC-FeatureSets)) OF FeatureSetUplinkPerCC              OPTIONAL,

    ...,

    [[

    featureSetsDownlink-v1540           SEQUENCE (SIZE (1..maxDownlinkFeatureSets)) OF FeatureSetDownlink-v1540         OPTIONAL,

    featureSetsUplink-v1540             SEQUENCE (SIZE (1..maxUplinkFeatureSets)) OF FeatureSetUplink-v1540             OPTIONAL,

    featureSetsUplinkPerCC-v1540        SEQUENCE (SIZE (1..maxPerCC-FeatureSets)) OF FeatureSetUplinkPerCC-v1540        OPTIONAL
]],
[[


featureSetsDownlink-v16xx           SEQUENCE (SIZE (1..maxDownlinkFeatureSets)) OF FeatureSetDownlink-v16xx         OPTIONAL,

    featureSetsUplink-v16xx             SEQUENCE (SIZE (1..maxUplinkFeatureSets)) OF FeatureSetUplink-v16xx             OPTIONAL,

featureSetsUplinkPerCC-v16xx        SEQUENCE (SIZE (1..maxPerCC-FeatureSets)) OF FeatureSetUplinkPerCC-v16xx        OPTIONAL
]]
}

-- TAG-FEATURESETS-STOP

-- ASN1STOP

–
FeatureSetUplink
The IE FeatureSetUplink is used to indicate the features that the UE supports on the carriers corresponding to one band entry in a band combination.

FeatureSetUplink information element

-- ASN1START

-- TAG-FEATURESETUPLINK-START

FeatureSetUplink ::=                SEQUENCE {

    featureSetListPerUplinkCC           SEQUENCE (SIZE (1.. maxNrofServingCells)) OF FeatureSetUplinkPerCC-Id,

    scalingFactor                       ENUMERATED {f0p4, f0p75, f0p8}                                          OPTIONAL,

    crossCarrierScheduling-OtherSCS     ENUMERATED {supported}                                                  OPTIONAL,

    intraBandFreqSeparationUL           FreqSeparationClass                                                     OPTIONAL,

    searchSpaceSharingCA-UL             ENUMERATED {supported}                                                  OPTIONAL,

    dummy1                              DummyI                                                                  OPTIONAL,

    supportedSRS-Resources              SRS-Resources                                                           OPTIONAL,

    twoPUCCH-Group                      ENUMERATED {supported}                                                  OPTIONAL,

    dynamicSwitchSUL                    ENUMERATED {supported}                                                  OPTIONAL,

    simultaneousTxSUL-NonSUL            ENUMERATED {supported}                                                  OPTIONAL,

    pusch-ProcessingType1-DifferentTB-PerSlot SEQUENCE {

        scs-15kHz                                 ENUMERATED {upto2, upto4, upto7}                                  OPTIONAL,

        scs-30kHz                                 ENUMERATED {upto2, upto4, upto7}                                  OPTIONAL,

        scs-60kHz                                 ENUMERATED {upto2, upto4, upto7}                                  OPTIONAL,

        scs-120kHz                                ENUMERATED {upto2, upto4, upto7}                                  OPTIONAL
    }                                                                                                           OPTIONAL,

    dummy2                               DummyF                                                                 OPTIONAL
}

FeatureSetUplink-v1540 ::=           SEQUENCE {

    zeroSlotOffsetAperiodicSRS           ENUMERATED {supported}                     OPTIONAL,

    pa-PhaseDiscontinuityImpacts         ENUMERATED {supported}                     OPTIONAL,

    pusch-SeparationWithGap              ENUMERATED {supported}                     OPTIONAL,

    pusch-ProcessingType2                SEQUENCE {

        scs-15kHz                            ProcessingParameters                       OPTIONAL,

        scs-30kHz                            ProcessingParameters                       OPTIONAL,

        scs-60kHz                            ProcessingParameters                       OPTIONAL
    }                                                                               OPTIONAL,

    ul-MCS-TableAlt-DynamicIndication    ENUMERATED {supported}                     OPTIONAL
}
FeatureSetUplink-v16xx ::=           SEQUENCE {

crossCarrierScheduling-OtherSCS-r16


ENUMERATED {higererSCS, lowerSCS, both}                       OPTIONAL
}
SRS-Resources ::=                           SEQUENCE {

    maxNumberAperiodicSRS-PerBWP                ENUMERATED {n1, n2, n4, n8, n16},

    maxNumberAperiodicSRS-PerBWP-PerSlot        INTEGER (1..6),

    maxNumberPeriodicSRS-PerBWP                 ENUMERATED {n1, n2, n4, n8, n16},

    maxNumberPeriodicSRS-PerBWP-PerSlot         INTEGER (1..6),

    maxNumberSemiPersistentSRS-PerBWP           ENUMERATED {n1, n2, n4, n8, n16},

    maxNumberSemiPersistentSRS-PerBWP-PerSlot   INTEGER (1..6),

    maxNumberSRS-Ports-PerResource              ENUMERATED {n1, n2, n4}

}

DummyF ::=                                  SEQUENCE {

    maxNumberPeriodicCSI-ReportPerBWP           INTEGER (1..4),

    maxNumberAperiodicCSI-ReportPerBWP          INTEGER (1..4),

    maxNumberSemiPersistentCSI-ReportPerBWP     INTEGER (0..4),

    simultaneousCSI-ReportsAllCC                INTEGER (5..32)

}

-- TAG-FEATURESETUPLINK-STOP

-- ASN1STOP

–
MRDC-Parameters
The IE MRDC-Parameters contains the band combination parameters specific to MR-DC for a given MR-DC band combination.

MRDC-Parameters information element

-- ASN1START

-- TAG-MRDC-PARAMETERS-START

MRDC-Parameters ::= SEQUENCE {

    singleUL-Transmission               ENUMERATED {supported}              OPTIONAL,

    dynamicPowerSharing                 ENUMERATED {supported}              OPTIONAL,

    tdm-Pattern                         ENUMERATED {supported}              OPTIONAL,

    ul-SharingEUTRA-NR                  ENUMERATED {tdm, fdm, both}         OPTIONAL,

    ul-SwitchingTimeEUTRA-NR            ENUMERATED {type1, type2}           OPTIONAL,

    simultaneousRxTxInterBandENDC       ENUMERATED {supported}              OPTIONAL,

    asyncIntraBandENDC                  ENUMERATED {supported}              OPTIONAL,

    ...,

    [[

    dualPA-Architecture                 ENUMERATED {supported}              OPTIONAL,

    intraBandENDC-Support-v1540         ENUMERATED {non-contiguous, both}   OPTIONAL,

    ul-TimingAlignmentEUTRA-NR          ENUMERATED {required}               OPTIONAL
]],

[[


tdm-PatternForDualUL-r16


ENUMERATED {supported}            
OPTIONAL,
tdm-PatternForsingleULTDD-r16

ENUMERATED {supported}            
OPTIONAL,
tdm-PatternForsingleULFDD-r16

ENUMERATED {supported}            
OPTIONAL
]]
}

-- TAG-MRDC-PARAMETERS-STOP

-- ASN1STOP

–
Phy-Parameters
The IE Phy-Parameters is used to convey the physical layer capabilities.

Phy-Parameters information element

-- ASN1START

-- TAG-PHY-PARAMETERS-START

Phy-Parameters ::=                  SEQUENCE {

    phy-ParametersCommon                Phy-ParametersCommon                        OPTIONAL,

    phy-ParametersXDD-Diff              Phy-ParametersXDD-Diff                      OPTIONAL,

    phy-ParametersFRX-Diff              Phy-ParametersFRX-Diff                      OPTIONAL,

    phy-ParametersFR1                   Phy-ParametersFR1                           OPTIONAL,

    phy-ParametersFR2                   Phy-ParametersFR2                           OPTIONAL
}

Phy-ParametersCommon ::=            SEQUENCE {

    csi-RS-CFRA-ForHO                   ENUMERATED {supported}                      OPTIONAL,

    dynamicPRB-BundlingDL               ENUMERATED {supported}                      OPTIONAL,

    sp-CSI-ReportPUCCH                  ENUMERATED {supported}                      OPTIONAL,

    sp-CSI-ReportPUSCH                  ENUMERATED {supported}                      OPTIONAL,

    nzp-CSI-RS-IntefMgmt                ENUMERATED {supported}                      OPTIONAL,

    type2-SP-CSI-Feedback-LongPUCCH     ENUMERATED {supported}                      OPTIONAL,

    precoderGranularityCORESET          ENUMERATED {supported}                      OPTIONAL,

    dynamicHARQ-ACK-Codebook            ENUMERATED {supported}                      OPTIONAL,

    semiStaticHARQ-ACK-Codebook         ENUMERATED {supported}                      OPTIONAL,

    spatialBundlingHARQ-ACK             ENUMERATED {supported}                      OPTIONAL,

    dynamicBetaOffsetInd-HARQ-ACK-CSI   ENUMERATED {supported}                      OPTIONAL,

    pucch-Repetition-F1-3-4             ENUMERATED {supported}                      OPTIONAL,

    ra-Type0-PUSCH                      ENUMERATED {supported}                      OPTIONAL,

    dynamicSwitchRA-Type0-1-PDSCH       ENUMERATED {supported}                      OPTIONAL,

    dynamicSwitchRA-Type0-1-PUSCH       ENUMERATED {supported}                      OPTIONAL,

    pdsch-MappingTypeA                  ENUMERATED {supported}                      OPTIONAL,

    pdsch-MappingTypeB                  ENUMERATED {supported}                      OPTIONAL,

    interleavingVRB-ToPRB-PDSCH         ENUMERATED {supported}                      OPTIONAL,

    interSlotFreqHopping-PUSCH          ENUMERATED {supported}                      OPTIONAL,

    type1-PUSCH-RepetitionMultiSlots    ENUMERATED {supported}                      OPTIONAL,

    type2-PUSCH-RepetitionMultiSlots    ENUMERATED {supported}                      OPTIONAL,

    pusch-RepetitionMultiSlots          ENUMERATED {supported}                      OPTIONAL,

    pdsch-RepetitionMultiSlots          ENUMERATED {supported}                      OPTIONAL,

    downlinkSPS                         ENUMERATED {supported}                      OPTIONAL,

    configuredUL-GrantType1             ENUMERATED {supported}                      OPTIONAL,

    configuredUL-GrantType2             ENUMERATED {supported}                      OPTIONAL,

    pre-EmptIndication-DL               ENUMERATED {supported}                      OPTIONAL,

    cbg-TransIndication-DL              ENUMERATED {supported}                      OPTIONAL,

    cbg-TransIndication-UL              ENUMERATED {supported}                      OPTIONAL,

    cbg-FlushIndication-DL              ENUMERATED {supported}                      OPTIONAL,

    dynamicHARQ-ACK-CodeB-CBG-Retx-DL   ENUMERATED {supported}                      OPTIONAL,

    rateMatchingResrcSetSemi-Static     ENUMERATED {supported}                      OPTIONAL,

    rateMatchingResrcSetDynamic         ENUMERATED {supported}                      OPTIONAL,

    bwp-SwitchingDelay                  ENUMERATED {type1, type2}                   OPTIONAL,

    ...,

    [[

    dummy                               ENUMERATED {supported}                      OPTIONAL
    ]],

    [[

    maxNumberSearchSpaces               ENUMERATED {n10}                            OPTIONAL,

    rateMatchingCtrlResrcSetDynamic     ENUMERATED {supported}                      OPTIONAL,

    maxLayersMIMO-Indication            ENUMERATED {supported}                      OPTIONAL
]],
[[

sCellDormancy-r16             

 
ENUMERATED {supported}     



 OPTIONAL,
harq-Configuration-Per-PUCCHGroup-r16
ENUMERATED {supported}         



OPTIONAL
]]
}

Phy-ParametersXDD-Diff ::=          SEQUENCE {

    dynamicSFI                          ENUMERATED {supported}                      OPTIONAL,

    twoPUCCH-F0-2-ConsecSymbols         ENUMERATED {supported}                      OPTIONAL,

    twoDifferentTPC-Loop-PUSCH          ENUMERATED {supported}                      OPTIONAL,

    twoDifferentTPC-Loop-PUCCH          ENUMERATED {supported}                      OPTIONAL,

    ...,

    [[

    dl-SchedulingOffset-PDSCH-TypeA     ENUMERATED {supported}                      OPTIONAL,

    dl-SchedulingOffset-PDSCH-TypeB     ENUMERATED {supported}                      OPTIONAL,

    ul-SchedulingOffset                 ENUMERATED {supported}                      OPTIONAL
    ]]

}

Phy-ParametersFRX-Diff ::=                  SEQUENCE {

    dynamicSFI                                  ENUMERATED {supported}                      OPTIONAL,

    dummy1                                      BIT STRING (SIZE (2))                       OPTIONAL,

    twoFL-DMRS                                  BIT STRING (SIZE (2))                       OPTIONAL,

    dummy2                                      BIT STRING (SIZE (2))                       OPTIONAL,

    dummy3                                      BIT STRING (SIZE (2))                       OPTIONAL,

    supportedDMRS-TypeDL                        ENUMERATED {type1, type1And2}               OPTIONAL,

    supportedDMRS-TypeUL                        ENUMERATED {type1, type1And2}               OPTIONAL,

    semiOpenLoopCSI                             ENUMERATED {supported}                      OPTIONAL,

    csi-ReportWithoutPMI                        ENUMERATED {supported}                      OPTIONAL,

    csi-ReportWithoutCQI                        ENUMERATED {supported}                      OPTIONAL,

    onePortsPTRS                                BIT STRING (SIZE (2))                       OPTIONAL,

    twoPUCCH-F0-2-ConsecSymbols                 ENUMERATED {supported}                      OPTIONAL,

    pucch-F2-WithFH                             ENUMERATED {supported}                      OPTIONAL,

    pucch-F3-WithFH                             ENUMERATED {supported}                      OPTIONAL,

    pucch-F4-WithFH                             ENUMERATED {supported}                      OPTIONAL,

    pucch-F0-2WithoutFH                         ENUMERATED {notSupported}                   OPTIONAL,

    pucch-F1-3-4WithoutFH                       ENUMERATED {notSupported}                   OPTIONAL,

    mux-SR-HARQ-ACK-CSI-PUCCH-MultiPerSlot      ENUMERATED {supported}                      OPTIONAL,

    uci-CodeBlockSegmentation                   ENUMERATED {supported}                      OPTIONAL,

    onePUCCH-LongAndShortFormat                 ENUMERATED {supported}                      OPTIONAL,

    twoPUCCH-AnyOthersInSlot                    ENUMERATED {supported}                      OPTIONAL,

    intraSlotFreqHopping-PUSCH                  ENUMERATED {supported}                      OPTIONAL,

    pusch-LBRM                                  ENUMERATED {supported}                      OPTIONAL,

    pdcch-BlindDetectionCA                      INTEGER (4..16)                             OPTIONAL,

    tpc-PUSCH-RNTI                              ENUMERATED {supported}                      OPTIONAL,

    tpc-PUCCH-RNTI                              ENUMERATED {supported}                      OPTIONAL,

    tpc-SRS-RNTI                                ENUMERATED {supported}                      OPTIONAL,

    absoluteTPC-Command                         ENUMERATED {supported}                      OPTIONAL,

    twoDifferentTPC-Loop-PUSCH                  ENUMERATED {supported}                      OPTIONAL,

    twoDifferentTPC-Loop-PUCCH                  ENUMERATED {supported}                      OPTIONAL,

    pusch-HalfPi-BPSK                           ENUMERATED {supported}                      OPTIONAL,

    pucch-F3-4-HalfPi-BPSK                      ENUMERATED {supported}                      OPTIONAL,

    almostContiguousCP-OFDM-UL                  ENUMERATED {supported}                      OPTIONAL,

    sp-CSI-RS                                   ENUMERATED {supported}                      OPTIONAL,

    sp-CSI-IM                                   ENUMERATED {supported}                      OPTIONAL,

    tdd-MultiDL-UL-SwitchPerSlot                ENUMERATED {supported}                      OPTIONAL,

    multipleCORESET                             ENUMERATED {supported}                      OPTIONAL,

    ...,

    [[

    csi-RS-IM-ReceptionForFeedback              CSI-RS-IM-ReceptionForFeedback              OPTIONAL,

    csi-RS-ProcFrameworkForSRS                  CSI-RS-ProcFrameworkForSRS                  OPTIONAL,

    csi-ReportFramework                         CSI-ReportFramework                         OPTIONAL,

    mux-SR-HARQ-ACK-CSI-PUCCH-OncePerSlot       SEQUENCE {

        sameSymbol                                  ENUMERATED {supported}                      OPTIONAL,

        diffSymbol                                  ENUMERATED {supported}                      OPTIONAL
    } OPTIONAL,

    mux-SR-HARQ-ACK-PUCCH                       ENUMERATED {supported}                      OPTIONAL,

    mux-MultipleGroupCtrlCH-Overlap             ENUMERATED {supported}                      OPTIONAL,

    dl-SchedulingOffset-PDSCH-TypeA             ENUMERATED {supported}                      OPTIONAL,

    dl-SchedulingOffset-PDSCH-TypeB             ENUMERATED {supported}                      OPTIONAL,

    ul-SchedulingOffset                         ENUMERATED {supported}                      OPTIONAL,

    dl-64QAM-MCS-TableAlt                       ENUMERATED {supported}                      OPTIONAL,

    ul-64QAM-MCS-TableAlt                       ENUMERATED {supported}                      OPTIONAL,

    cqi-TableAlt                                ENUMERATED {supported}                      OPTIONAL,

    oneFL-DMRS-TwoAdditionalDMRS-UL             ENUMERATED {supported}                      OPTIONAL,

    twoFL-DMRS-TwoAdditionalDMRS-UL             ENUMERATED {supported}                      OPTIONAL,

    oneFL-DMRS-ThreeAdditionalDMRS-UL           ENUMERATED {supported}                      OPTIONAL
    ]],

    [[

    pdcch-BlindDetectionNRDC                SEQUENCE {

        pdcch-BlindDetectionMCG-UE              INTEGER (1..15),

        pdcch-BlindDetectionSCG-UE              INTEGER (1..15)

    }                                                                                       OPTIONAL,

    mux-HARQ-ACK-PUSCH-DiffSymbol               ENUMERATED {supported}                      OPTIONAL
    ]]

}

Phy-ParametersFR1 ::=                       SEQUENCE {

    pdcch-MonitoringSingleOccasion              ENUMERATED {supported}                      OPTIONAL,

    scs-60kHz                                   ENUMERATED {supported}                      OPTIONAL,

    pdsch-256QAM-FR1                            ENUMERATED {supported}                      OPTIONAL,

    pdsch-RE-MappingFR1-PerSymbol               ENUMERATED {n10, n20}                       OPTIONAL,

    ...,

    [[

    pdsch-RE-MappingFR1-PerSlot                 ENUMERATED {n16, n32, n48, n64, n80, n96, n112, n128,

                                                n144, n160, n176, n192, n208, n224, n240, n256}         OPTIONAL
    ]]

}

Phy-ParametersFR2 ::=                       SEQUENCE {

    dummy                                       ENUMERATED {supported}                                  OPTIONAL,

    pdsch-RE-MappingFR2-PerSymbol               ENUMERATED {n6, n20}                                    OPTIONAL,

    ...,

    [[

    pCell-FR2                                   ENUMERATED {supported}                                  OPTIONAL,

    pdsch-RE-MappingFR2-PerSlot                 ENUMERATED {n16, n32, n48, n64, n80, n96, n112, n128,

                                                    n144, n160, n176, n192, n208, n224, n240, n256}     OPTIONAL
    ]]

}

-- TAG-PHY-PARAMETERS-STOP

-- ASN1STOP

–
RF-Parameters
The IE RF-Parameters is used to convey RF-related capabilities for NR operation.

RF-Parameters information element

-- ASN1START

-- TAG-RF-PARAMETERS-START

RF-Parameters ::=                   SEQUENCE {

    supportedBandListNR                 SEQUENCE (SIZE (1..maxBands)) OF BandNR,

    supportedBandCombinationList        BandCombinationList                         OPTIONAL,

    appliedFreqBandListFilter           FreqBandList                                OPTIONAL,

    ...,

    [[

    supportedBandCombinationList-v1540  BandCombinationList-v1540                   OPTIONAL,

    srs-SwitchingTimeRequested          ENUMERATED {true}                           OPTIONAL
    ]],

    [[

    supportedBandCombinationList-v1550  BandCombinationList-v1550                   OPTIONAL
    ]],

    [[

    supportedBandCombinationList-v1560  BandCombinationList-v1560                   OPTIONAL
]],

    [[

    supportedBandCombinationList-v16xx  BandCombinationList-v16xx                   OPTIONAL
    ]]

}

BandNR ::=                          SEQUENCE {

    bandNR                              FreqBandIndicatorNR,

    modifiedMPR-Behaviour               BIT STRING (SIZE (8))                           OPTIONAL,

    mimo-ParametersPerBand              MIMO-ParametersPerBand                          OPTIONAL,

    extendedCP                          ENUMERATED {supported}                          OPTIONAL,

    multipleTCI                         ENUMERATED {supported}                          OPTIONAL,

    bwp-WithoutRestriction              ENUMERATED {supported}                          OPTIONAL,

    bwp-SameNumerology                  ENUMERATED {upto2, upto4}                       OPTIONAL,

    bwp-DiffNumerology                  ENUMERATED {upto4}                              OPTIONAL,

    crossCarrierScheduling-SameSCS      ENUMERATED {supported}                          OPTIONAL,

    pdsch-256QAM-FR2                    ENUMERATED {supported}                          OPTIONAL,

    pusch-256QAM                        ENUMERATED {supported}                          OPTIONAL,

    ue-PowerClass                       ENUMERATED {pc1, pc2, pc3, pc4}                 OPTIONAL,

    rateMatchingLTE-CRS                 ENUMERATED {supported}                          OPTIONAL,

    channelBWs-DL-v1530                 CHOICE {

        fr1                                 SEQUENCE {

            scs-15kHz                           BIT STRING (SIZE (10))                      OPTIONAL,

            scs-30kHz                           BIT STRING (SIZE (10))                      OPTIONAL,

            scs-60kHz                           BIT STRING (SIZE (10))                      OPTIONAL
        },

        fr2                                 SEQUENCE {

            scs-60kHz                           BIT STRING (SIZE (3))                       OPTIONAL,

            scs-120kHz                          BIT STRING (SIZE (3))                       OPTIONAL
        }

    }                                                                                   OPTIONAL,

    channelBWs-UL-v1530                 CHOICE {

        fr1                                 SEQUENCE {

            scs-15kHz                           BIT STRING (SIZE (10))                      OPTIONAL,

            scs-30kHz                           BIT STRING (SIZE (10))                      OPTIONAL,

            scs-60kHz                           BIT STRING (SIZE (10))                      OPTIONAL
        },

        fr2                                 SEQUENCE {

            scs-60kHz                           BIT STRING (SIZE (3))                       OPTIONAL,

            scs-120kHz                          BIT STRING (SIZE (3))                       OPTIONAL
        }

    }                                                                                   OPTIONAL,

    ...,

    [[

    maxUplinkDutyCycle-PC2-FR1                  ENUMERATED {n60, n70, n80, n90, n100}   OPTIONAL
    ]],

    [[

    pucch-SpatialRelInfoMAC-CE          ENUMERATED {supported}                          OPTIONAL,

    powerBoosting-pi2BPSK               ENUMERATED {supported}                          OPTIONAL
    ]],

    [[

    maxUplinkDutyCycle-FR2          ENUMERATED {n15, n20, n25, n30, n40, n50, n60, n70, n80, n90, n100}     OPTIONAL
    ]]

}

-- TAG-RF-PARAMETERS-STOP

-- ASN1STOP

–
RF-ParametersMRDC
The IE RF-ParametersMRDC is used to convey RF related capabilities for MR-DC.

RF-ParametersMRDC information element

-- ASN1START

-- TAG-RF-PARAMETERSMRDC-START

RF-ParametersMRDC ::=                   SEQUENCE {

    supportedBandCombinationList            BandCombinationList                 OPTIONAL,

    appliedFreqBandListFilter               FreqBandList                        OPTIONAL,

    ...,

    [[

    srs-SwitchingTimeRequested              ENUMERATED {true}                   OPTIONAL,

    supportedBandCombinationList-v1540      BandCombinationList-v1540           OPTIONAL
    ]],

    [[

    supportedBandCombinationList-v1550      BandCombinationList-v1550           OPTIONAL
    ]],

    [[

    supportedBandCombinationList-v1560      BandCombinationList-v1560           OPTIONAL,

    supportedBandCombinationListNEDC-Only   BandCombinationList                 OPTIONAL
    ]],

    [[

    supportedBandCombinationList-v1570      BandCombinationList-v1570           OPTIONAL
    ]],

    [[

    supportedBandCombinationList-v1580      BandCombinationList-v1580           OPTIONAL
    ]],

    [[

    supportedBandCombinationList-v16xx  
BandCombinationList-v16xx           OPTIONAL
    ]]

}

-- TAG-RF-PARAMETERSMRDC-STOP

-- ASN1STOP

Annex-TP to 38.306

4.2.7
Physical layer parameters
4.2.7.1
BandCombinationList parameters

	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	bandEUTRA

Defines supported EUTRA frequency band by NR frequency band number, as specified in TS 36.101.
	Band
	Yes
	No
	No

	bandList

Each entry of the list should include at least one bandwidth class for UL or DL.
	BC
	Yes
	No
	No

	bandNR

Defines supported NR frequency band by NR frequency band number, as specified in TS 38.101-1 [2] and TS 38.101-2 [3].
	Band
	Yes
	No
	No

	ca-BandwidthClassDL-EUTRA

Defines for DL, the class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by the UE, as specified in TS 36.101. When all FeatureSetEUTRA-DownlinkId:s in the corresponding FeatureSetsPerBand are zero, this field is absent.
	Band
	No
	No
	No

	ca-BandwidthClassDL-NR

Defines for DL, the class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by the UE, as specified in TS 38.101-1 [2] and TS 38.101-2 [3]. When all FeatureSetDownlinkId:s in the corresponding FeatureSetsPerBand are zero, this field is absent.
	Band
	No
	No
	No

	ca-BandwidthClassUL-EUTRA

Defines for UL, the class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by the UE, as specified in TS 36.101. When all FeatureSetEUTRA-UplinkId:s in the corresponding FeatureSetsPerBand are zero, this field is absent.
	Band
	No
	No
	No

	ca-BandwidthClassUL-NR

Defines for UL, the class defined by the aggregated transmission bandwidth configuration and maximum number of component carriers supported by the UE, as specified in TS 38.101-1 [2] and TS 38.101-2 [3]. When all FeatureSetUplinkId:s in the corresponding FeatureSetsPerBand are zero, this field is absent.
	Band
	No
	No
	No

	ca-ParametersEUTRA

Contains the EUTRA part of band combination parameters for a given EN-DC band combination.
	BC
	No
	No
	No

	ca-ParametersNR

Contains the NR band combination parameters for a given EN-DC and/or NR CA band combination.
	BC
	No
	No
	No

	ca-ParametersNRDC
Indicates whether the UE supports NR-DC for the band combination. It contains the NR band combination parameters applicable across MCG and SCG.
	BC
	No
	No
	No

	dynamicPowerSharing
Indicates whether the UE supports dynamic power sharing operation. 
	
	
	
	

	featureSetCombination

Indicates the feature set that the UE supports on the NR and/or MR-DC band combination by FeatureSetCombinationId.
	BC
	N/A
	No
	No

	mrdc-Parameters

Contains the band combination parameters for a given EN-DC band combination.
	BC
	No
	No
	No

	ne-DC-BC

Indicates whether the UE supports NE-DC for the band combination.
	BC
	No
	No
	No

	powerClass

Indicates power class the UE supports when operating according to this band combination. If the field is absent, the UE supports the default power class. If this power class is higher than the power class that the UE supports on the individual bands of this band combination (ue-PowerClass in BandNR), the latter determines maximum TX power available in each band. The UE sets the new power class parameter only in band combinations with two FR1 uplink serving cells.
	BC
	No
	No
	FR1 only


4.2.7.4
CA-ParametersNR
	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	asynCA
Indicates the support of asynchronous CA as defined in TS 38.331[9].
	
	
	
	

	csi-RS-IM-ReceptionForFeedbackPerBandComb

Indicates support of CSI-RS and CSI-IM reception for CSI feedback. This capability signalling comprises the following parameters:

-
maxNumberSimultaneousNZP-CSI-RS-ActBWP-AllCC indicates the maximum number of simultaneous CSI-RS resources in active BWPs across all CCs, and across MCG and SCG in case of NR-DC. This parameter limits the total number of NZP-CSI-RS resources that the NW may configure across all CCs, and across MCG and SCG in case of NR-DC (irrespective of the associated codebook type). The network applies this limit in addition to the limits signalled in MIMO-ParametersPerBand-> maxNumberSimultaneousNZP-CSI-RS-PerCC and in Phy-ParametersFRX-Diff-> maxNumberSimultaneousNZP-CSI-RS-PerCC;

-
totalNumberPortsSimultaneousNZP-CSI-RS-ActBWP-AllCC indicates the total number of CSI-RS ports in simultaneous CSI-RS resources in active BWPs across all CCs, and across MCG and SCG in case of NR-DC. This parameter limits the total number of ports that the NW may configure across all NZP-CSI-RS resources across all CCs, and across MCG and SCG in case of NR-DC (irrespective of the associated codebook type). The network applies this limit in addition to the limits signalled in MIMO-ParametersPerBand-> totalNumberPortsSimultaneousNZP-CSI-RS-PerCC and in Phy-ParametersFRX-Diff-> totalNumberPortsSimultaneousNZP-CSI-RS-PerCC.
	BC
	Yes
	No
	No

	diffNumerologyAcrossPUCCH-Group

Indicates whether different numerology across two NR PUCCH groups for data and control channel at a given time in NR CA and EN-DC is supported by the UE.
	BC
	No
	No
	No

	diffNumerologyWithinPUCCH-GroupLargerSCS

Indicates whether UE supports different numerology across carriers within a PUCCH group and a same numerology between DL and UL per carrier for data/control channel at a given time in NR CA, EN-DC/NE-DC and NR-DC.
In case of NR CA and EN-DC/NE-DC with one NR PUCCH group and in case of NR CA with two NR PUCCH groups, it also indicates whether the UE supports different numerologies across NR carriers within the same NR PUCCH group up to two different numerologies within the same NR PUCCH group, wherein NR PUCCH is sent on the carrier with larger SCS for data and control channel at a given time.
In case of EN-DC/NE-DC with two NR PUCCH groups, it indicates whether the UE supports different numerologies across NR carriers up to two different numerologies within an NR PUCCH group in FR1, wherein NR PUCCH is sent on the carrier with larger SCS, and same numerology across NR carriers within another NR PUCCH group in FR2 for data and control channel at a given time.
In case of NR-DC, it indicates whether the UE supports different numerologies across NR carriers within the same NR PUCCH group in MCG (in FR1) up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with larger SCS for data/control channel at a given time; and same numerology across NR carriers in SCG (in FR2).
	BC
	No
	No
	No

	diffNumerologyWithinPUCCH-GroupSmallerSCS

Indicates whether UE supports different numerology across carriers within a PUCCH group and a same numerology between DL and UL per carrier for data/control channel at a given time in NR CA, EN-DC/NE-DC and NR-DC.
In case of NR CA and EN-DC/NE-DC with one NR PUCCH group and in case of NR CA with two NR PUCCH groups, it also indicates whether the UE supports different numerologies across NR carriers within the same NR PUCCH group up to two different numerologies within the same NR PUCCH group, wherein NR PUCCH is sent on the carrier with smaller SCS for data and control channel at a given time.
In case of EN-DC/NE-DC with two NR PUCCH groups, it indicates whether the UE supports different numerologies across NR carriers up to two different numerologies within an NR PUCCH group in FR1, wherein NR PUCCH is sent on the carrier with smaller SCS, and same numerology across NR carriers within another NR PUCCH group in FR2 for data and control channel at a given time.
In case of NR-DC, it indicates whether the UE supports different numerologies across NR carriers within the same NR PUCCH group in MCG (in FR1) up to two different numerologies within the same NR PUCCH group wherein NR PUCCH is sent on the carrier with smaller SCS for data/control channel at a given time; and same numerology across NR carriers in SCG (in FR2).
	BC
	No
	No
	No

	dualPA-Architecture

For band combinations with single-band with UL CA, this field indicates the support of dual PA. If absent in such band combinations, the UE supports single PA for all the ULs. For other band combinations, this field is not applicable.
	BC
	No
	No
	No

	parallelTxSRS-PUCCH-PUSCH

Indicates whether the UE supports parallel transmission of SRS and PUCCH/ PUSCH across CCs in an inter-band CA band combination.
	BC
	No
	No
	No

	parallelTxPRACH-SRS-PUCCH-PUSCH

Indicates whether the UE supports parallel transmission of PRACH and SRS/PUCCH/PUSCH across CCs in an inter-band CA band combination.
	BC
	No
	No
	No

	simultaneousCSI-ReportsAllCC

Indicates whether the UE supports CSI report framework and the number of CSI report(s) which the UE can simultaneously process across all CCs, and across MCG and SCG in case of NR-DC. The CSI report comprises periodic, semi-persistent and aperiodic CSI and any latency classes and codebook types. The CSI report in simultaneousCSI-ReportsAllCC includes the beam report and CSI report. This parameter may further limit simultaneousCSI-ReportsPerCC in MIMO-ParametersPerBand and Phy-ParametersFRX-Diff for each band in a given band combination.
	BC
	Yes
	No
	No

	simultaneousRxTxInterBandCA

Indicates whether the UE supports simultaneous transmission and reception in TDD-TDD and TDD-FDD inter-band NR CA. It is mandatory for certain TDD-FDD and TDD-TDD band combinations defined in TS 38.101-1 [2], TS 38.101-2 [3] and TS 38.101-3 [4].
	BC
	CY
	No
	No

	simultaneousRxTxSUL

Indicates whether the UE supports simultaneous reception and transmission for a NR band combination including SUL. Mandatory/Optional support depends on band combination and captured in TS 38.101-1 [2].
	BC
	CY
	No
	No

	simultaneousSRS-AssocCSI-RS-AllCC

Indicates support of CSI-RS processing framework for SRS and the number of SRS resources that the UE can process simultaneously across all CCs, and across MCG and SCG in case of NR-DC, including periodic, aperiodic and semi-persistent SRS. This parameter may further limit simultaneousSRS-AssocCSI-RS-PerCC in MIMO-ParametersPerBand and Phy-ParametersFRX-Diff for each band in a given band combination.
	BC
	No
	No
	No

	supportedNumberTAG

Defines the number of timing advance groups are supported by the UE. It is applied to NR-NR CA and EN-DC. For EN-DC, it indicates number of TAGs only for NR CG. The number of TAGs for the LTE MCG is signalled by existing LTE TAG capability signalling. For NR CA band combination, if the band combination comprised of more than one band entry (i.e., inter-band or intra-band non-contiguous band combination), it indicates that different timing advances on different band entries are supported.
	BC
	Tbd
	No
	No


4.2.7.5
FeatureSetDownlink parameters

	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	additionalDMRS-DL-Alt

Indicates whether the UE supports the alternative additional DMRS position for co-existence with LTE CRS. It is applied to 15kHz SCS and one additional DMRS case only.
	FS
	No
	No
	FR1 only

	crossCarrierScheduling-OtherSCS

Indicates whether the UE supports cross carrier scheduling for the different numerologies with carrier indicator field (CIF) in DL carrier aggregation where numerologies for the scheduling cell and scheduled cell are different.
	FS
	No
	No
	No

	crossCarrierScheduling-OtherSCS-r16
Indicates whether the UE supports cross-carrier scheduling with different numerologies.
	
	
	
	

	crossCarrier-a-csi-RS-Trigger 
Indicates whether the UE supports cross-carrier A-CSI-RS triggering when CSI-RS and PDCCH with different numerologies.
	
	
	
	

	csi-RS-MeasSCellWithoutSSB

Defines whether the UE can perform CSI-RSRP and CSI-RSRQ measurement as specified in TS 38.215 [13], where CSI-RS resource is configured for a cell that does not transmit SS/PBCH block. A UE that supports this feature shall also support scellWithoutSSB.
	FS
	No
	No
	No

	dl-MCS-TableAlt-DynamicIndication

Indicates whether the UE supports dynamic indication of MCS table for PDSCH.
	FS
	No
	No
	No


4.2.7.7
FeatureSetUplink parameters

	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	scalingFactor

Indicates the scaling factor to be applied to the band in the max data rate calculation as defined in 4.1.2. Value f0p4 indicates the scaling factor 0.4, f0p75 indicates 0.75, and so on. If absent, the scaling factor 1 is applied to the band in the max data rate calculation.
	FS
	Tbd
	No
	No

	crossCarrierScheduling-OtherSCS

Indicates whether the UE supports cross carrier scheduling for the different numerologies with carrier indicator field (CIF) in UL carrier aggregation where numerologies for the scheduling cell and scheduled cell are different. The UE shall set this field to the same value as crossCarrierScheduling-OtherSCS in the associated FeatureSetDownlink (if present).
	FS
	No
	No
	No

	crossCarrierScheduling-OtherSCS-r16
Indicates whether the UE supports cross-carrier scheduling with different numerologies.
	
	
	
	

	dynamicSwitchSUL

Indicates whether the UE supports supplemental uplink with dynamic switch (DCI based selection of PUSCH carrier).
	FS
	No
	No
	No


4.2.7.9
MRDC-Parameters
	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	asyncIntraBandENDC

Indicates whether the UE supports asynchronous FDD-FDD intra-band EN-DC with MRTD and MTTD as specified in clause 7.5 and 7.6 of TS 38.133 [5]. If it is not supported for FDD-FDD intra-band EN-DC, the UE supports only synchronous FDD-FDD intra-band EN-DC.
	BC
	No
	FDD only
	FR1 only

	dualPA-Architecture

For an intra-band band combination, this field indicates the support of dual PAs. If absent in an intra-band band combination, the UE supports single PA for all the ULs in the intra-band band combination. For other band combinations, this field is not applicable.
	BC
	No
	No
	No

	dynamicPowerSharingENDC

Indicates whether the UE supports dynamic (NG)EN-DC power sharing between NR FR1 carriers and the LTE carriers. If the UE supports this capability the UE supports the dynamic power sharing behaviour as specified in clause 7 of TS 38.213 [11].
	BC
	Yes
	No
	FR1 only

	dynamicPowerSharingNEDC

Indicates whether the UE supports dynamic NE-DC power sharing between NR FR1 carriers and the LTE carriers. If the UE supports this capability, the UE supports the dynamic power sharing behavior as specified in clause 7 of TS 38.213 [11].
	BC
	Yes
	No
	FR1 only

	intraBandENDC-Support

Indicates whether the UE supports intra-band EN-DC with only non-contiguous spectrum, or with both contiguous and non-contiguous spectrum for the EN-DC combination as specified in TS 38.101-3 [4].

If the UE does not include this field for an intra-band EN-DC combination the UE only supports the contiguous spectrum for the intra-band EN-DC combination.
	BC
	No
	No
	No

	simultaneousRxTxInterBandENDC

Indicates whether the UE supports simultaneous transmission and reception in TDD-TDD and TDD-FDD inter-band EN-DC. It is mandatory for certain TDD-FDD and TDD-TDD band combinations defined in TS 38.101-3 [4].
	BC
	CY
	No
	No

	singleUL-Transmission

Indicates that the UE does not support simultaneous UL transmissions as defined in TS 38.101-3 [4]. The UE may only include this field for certain band combinations defined in TS 38.101-3 [4]. If included for a particular band combination, the field applies to all fallback band combinations of this band combination that are defined in TS 38.101-3 [4] as being allowed to include this field and does not apply to any other fallback band combinations defined in TS 38.101-3 [4].
	BC
	No
	No
	No

	tdm-Pattern

Indicates whether the UE supports the tdm-PatternConfig for single UL-transmission associated functionality, as specified in TS 36.331 [17]. Support is conditionally mandatory in (NG)EN-DC for UEs that do not support dynamicPowerSharingENDC and for UEs that indicate single UL transmission for any (NG)EN-DC BC. Support is conditionally mandatory in NE-DC for UEs that do not support dynamicPowerSharingNEDC and for UEs that indicate single UL transmission for any NE-DC BC. The feature is optional otherwise.
	BC
	CY
	Yes
	Yes

	tdm-PatternForDualUL-r16

Indicates whether the UE supports the tdm-PatternConfig for both of single UL transmission and dual UL-transmission associated functionality, as specified in TS 36.213 [11].
	
	
	
	

	tdm-PatternForsingleULTDD-r16

Indicates that the UE supports restricting the TDD-LTE uplink transmission occasions with a TDM pattern, as specified in TS 36.213 [11].
	
	
	
	

	tdm-PatternForsingleULFDD-r16
Indicates whether the UE supports the tdm-PatternConfig for single UL-transmission associated functionality, as specified in TS 36.213 [11].
	
	
	
	

	ul-SharingEUTRA-NR

Indicates whether the UE supports EN-DC with EUTRA-NR coexistence in UL sharing via TDM only, FDM only, or both TDM and FDM from UE perspective as specified in TS 38.101-3 [4].
	BC
	No
	No
	FR1 only

	ul-SwitchingTimeEUTRA-NR

Indicates support of switching type between LTE UL and NR UL for EN-DC with LTE-NR coexistence in UL sharing from UE perspective as defined in clause 6.3B of TS 38.101-3 [4]. It is mandatory to report switching time type 1 or type 2 if UE reports ul-SharingEUTRA-NR is tdm or both.
	BC
	CY
	No
	FR1 only

	ul-TimingAlignmentEUTRA-NR

Indicates whether to apply the same UL timing between NR and LTE for dynamic power sharing capable UE operating in a synchronous intra-band contiguous (NG)EN-DC. If this field is absent, UE shall be capable of handling a timing difference up to applicable MTTD requirements when operating in a synchronous intra-band contiguous (NG)EN-DC network, as specified in TS 38.133 [5]. If this capability is included in an inter-band (NG)EN-DC BC with an intra-band (NG)EN-DC BC part, this capability is used to indicate the restriction to the intra-band (NG)EN-DC BC part.
	BC
	No
	No
	No


4.2.7.10
Phy-Parameters
	Definitions for parameters
	Per
	M
	FDD-TDD

DIFF
	FR1-FR2

DIFF

	absoluteTPC-Command

Indicates whether the UE supports absolute TPC command mode.
	UE
	No
	No
	Yes

	almostContiguousCP-OFDM-UL

Indicates whether the UE supports almost contiguous UL CP-OFDM transmissions as defined in clause 6.2 of TS 38.101-1 [2].
	UE
	No
	No
	Yes

	bwp-SwitchingDelay

Defines whether the UE supports DCI and timer based active BWP switching delay type1 or type2 specified in clause 8.6.2 of TS 38.133 [5]. It is mandatory to report type 1 or type 2.
	UE
	Yes
	No
	No

	cbg-FlushIndication-DL

Indicates whether the UE supports CBG-based (re)transmission for DL using CBG flushing out information (CBGFI) as specified in TS 38.214 [12].
	UE
	No
	No
	No

	cbg-TransIndication-DL

Indicates whether the UE supports CBG-based (re)transmission for DL using CBG transmission information (CBGTI) as specified in TS 38.214 [12].
	UE
	No
	No
	No

	cbg-TransIndication-UL

Indicates whether the UE supports CBG-based (re)transmission for UL using CBG transmission information (CBGTI) as specified in TS 38.214 [12].
	UE
	No
	No
	No

	configuredUL-GrantType1

Indicates whether the UE supports Type 1 PUSCH transmissions with configured grant as specified in TS 38.214 [12] with UL-TWG-repK value of one.
	UE
	No
	No
	No

	configuredUL-GrantType2

Indicates whether the UE supports Type 2 PUSCH transmissions with configured grant as specified in TS 38.214 [12] with UL-TWG-repK value of one.
	UE
	No
	No
	No

	cqi-TableAlt
Indicates whether UE supports the CQI table with target BLER of 10^-5.
	UE
	No
	No
	Yes

	csi-ReportFramework

See csi-ReportFramework in 4.2.7.2. For a band combination comprised of FR1 and FR2 bands, this parameter, if present, limits the corresponding parameter in MIMO-ParametersPerBand.
	Band or UE
	Yes
	No
	No

	csi-ReportWithoutCQI

Indicates whether UE supports CSI reporting with report quantity set to 'CRI/RI/i1' as defined in clause 5.2.1.4 of TS 38.214 [12].
	UE
	No
	No
	Yes

	csi-ReportWithoutPMI

Indicates whether UE supports CSI reporting with report quantity set to 'CRI/RI/CQI' as defined in clause 5.2.1.4 of TS 38.214 [12].
	UE
	No
	No
	Yes

	csi-RS-CFRA-ForHO

Indicates whether the UE can perform reconfiguration with sync using a contention free random access on PRACH resources that are associated with CSI-RS resources of the target cell.
	UE
	No
	No
	No

	csi-RS-IM-ReceptionForFeedback

See csi-RS-IM-ReceptionForFeedback in 4.2.7.2. For a band combination comprised of FR1 and FR2 bands, this parameter, if present, limits the corresponding parameter in MIMO-ParametersPerBand.
	Band or UE
	Yes
	No
	No

	csi-RS-ProcFrameworkForSRS

See csi-RS-ProcFrameworkForSRS in 4.2.7.2. For a band combination comprised of FR1 and FR2 bands, this parameter, if present, limits the corresponding parameter in MIMO-ParametersPerBand.
	Band or UE
	No
	No
	No

	dl-64QAM-MCS-TableAlt

Indicates whether the UE supports the alternative 64QAM MCS table for PDSCH.
	UE
	No
	No
	Yes

	dl-SchedulingOffset-PDSCH-TypeA

Indicates whether the UE supports DL scheduling slot offset (K0) greater than 0 for PDSCH mapping type A.
	UE
	Yes
	Yes
	Yes

	dl-SchedulingOffset-PDSCH-TypeB
Indicates whether the UE supports DL scheduling slot offset (K0) greater than 0 for PDSCH mapping type B.
	UE
	Yes
	Yes
	Yes

	downlinkSPS

Indicates whether the UE supports PDSCH reception based on semi-persistent scheduling.
	UE
	No
	No
	No

	dynamicBetaOffsetInd-HARQ-ACK-CSI

Indicates whether the UE supports indicating beta-offset (UCI repetition factor onto PUSCH) for HARQ-ACK and/or CSI via DCI among the RRC configured beta-offsets.
	UE
	No
	No
	No

	dynamicHARQ-ACK-Codebook

Indicates whether the UE supports HARQ-ACK codebook dynamically constructed by DCI(s). This field shall be set to 1.
	UE
	Yes
	No
	No

	dynamicHARQ-ACK-CodeB-CBG-Retx-DL

Indicates whether the UE supports HARQ-ACK codebook size for CBG-based (re)transmission based on the DAI-based solution as specified in TS 38.213 [11].
	UE
	No
	No
	No

	dynamicPRB-BundlingDL

Indicates whether UE supports DCI-based indication of the PRG size for PDSCH reception.
	UE
	No
	No
	No

	dynamicSFI

Indicates whether the UE supports monitoring for DCI format 2_0 and determination of slot formats via DCI format 2_0.
	UE
	No
	Yes
	Yes

	dynamicSwitchRA-Type0-1-PDSCH

Indicates whether the UE supports dynamic switching between resource allocation Types 0 and 1 for PDSCH as specified in TS 38.212 [10].
	UE
	No
	No
	No

	dynamicSwitchRA-Type0-1-PUSCH

Indicates whether the UE supports dynamic switching between resource allocation Types 0 and 1 for PUSCH as specified in TS 38.212 [10].
	UE
	No
	No
	No

	harq-Configuration-Per-PUCCHGroup
Indicates that UE supports HARQ-ACK codebook type and HARQ-ACK spatial bundling configuration per PUCCH group.
	
	
	
	

	pucch-F0-2WithoutFH
Indicates whether the UE supports transmission of a PUCCH format 0 or 2 without frequency hopping. When included, the UE does not support PUCCH formats 0 and 2 without frequency hopping. When not included, the UE supports the PUCCH formats 0 and 2 without frequency hopping.
	UE
	Yes
	No
	Yes

	pucch-F1-3-4WithoutFH
Indicates whether the UE supports transmission of a PUCCH format 1, 3 or 4 without frequency hopping. When included, the UE does not support PUCCH formats 1, 3 and 4 without frequency hopping. When not included, the UE supports the PUCCH formats 1, 3 and 4 without frequency hopping.
	UE
	Yes
	No
	Yes

	interleavingVRB-ToPRB-PDSCH

Indicates whether the UE supports receiving PDSCH with interleaved VRB-to-PRB mapping as specified in TS 38.211 [6].
	UE
	Yes
	No
	No

	interSlotFreqHopping-PUSCH

Indicates whether the UE supports inter-slot frequency hopping for PUSCH transmissions.
	UE
	No
	No
	No

	intraSlotFreqHopping-PUSCH

Indicates whether the UE supports intra-slot frequency hopping for PUSCH transmission, except for PUSCH scheduled by PDCCH in the Type1-PDCCH common search space before RRC connection establishment.
	UE
	Yes
	No
	Yes

	maxLayersMIMO-Indication

Indicates whether the UE supports the network configuration of maxMIMO-Layers as specified in TS 38.331 [9].
	UE
	Yes
	No
	No

	maxNumberSearchSpaces

Indicates whether the UE supports up to 10 search spaces in a SCell per BWP.
	UE
	No
	No
	No

	multipleCORESET

Indicates whether the UE supports configuration of more than one PDCCH CORESET per BWP in addition to the CORESET with CORESET-ID 0 in the BWP. It is mandatory with capability signaling for FR2 and optional for FR1.
	UE
	CY
	No
	Yes

	mux-HARQ-ACK-PUSCH-DiffSymbol

Indicates whether the UE supports HARQ-ACK piggyback on a PUSCH with/without aperiodic CSI once per slot when the starting OFDM symbol of the PUSCH is different from the starting OFDM symbols of the PUCCH resource that HARQ-ACK would have been transmitted on.
	UE
	Yes
	No
	Yes

	mux-MultipleGroupCtrlCH-Overlap

Indicates whether the UE supports more than one group of overlapping PUCCHs and PUSCHs per slot per PUCCH cell group for control multiplexing.
	UE
	No
	No
	Yes

	mux-SR-HARQ-ACK-CSI-PUCCH-MultiPerSlot

Indicates whether the UE supports multiplexing SR, HARQ-ACK and CSI on a PUCCH or piggybacking on a PUSCH more than once per slot when SR, HARQ-ACK and CSI are supposed to be sent with the same or different starting symbol in a slot.
	UE
	No
	No
	Yes

	mux-SR-HARQ-ACK-CSI-PUCCH-OncePerSlot

sameSymbol indicates the UE supports multiplexing SR, HARQ-ACK and CSI on a PUCCH or piggybacking on a PUSCH once per slot, when SR, HARQ-ACK and CSI are supposed to be sent with the same starting symbols on the PUCCH resources in a slot. diffSymbol indicates the UE supports multiplexing SR, HARQ-ACK and CSI on a PUCCH or piggybacking on a PUSCH once per slot, when SR, HARQ-ACK and CSI are supposed to be sent with the different starting symbols in a slot. The UE is mandated to support the multiplexing and piggybacking features indicated by sameSymbol while the UE is optional to support the multiplexing and piggybacking features indicated by diffSymbol.

If the UE indicates sameSymbol in this field and does not support mux-HARQ-ACK-PUSCH-DiffSymbol, the UE supports HARQ-ACK/CSI piggyback on PUSCH once per slot, when the starting OFDM symbol of the PUSCH is the same as the starting OFDM symbols of the PUCCH resource(s) that would have been transmitted on.

If the UE indicates sameSymbol in this field and supports mux-HARQ-ACK-PUSCH-DiffSymbol, the UE supports HARQ-ACK/CSI piggyback on PUSCH once per slot for which case the starting OFDM symbol of the PUSCH is the different from the starting OFDM symbols of the PUCCH resource(s) that would have been transmitted on.
	UE
	FD
	No
	Yes

	mux-SR-HARQ-ACK-PUCCH

Indicates whether the UE supports multiplexing SR and HARQ-ACK on a PUCCH or piggybacking on a PUSCH once per slot, when SR and HARQ-ACK are supposed to be sent with the different starting symbols in a slot.
	UE
	No
	No
	Yes

	nzp-CSI-RS-IntefMgmt

Indicates whether the UE supports interference measurements using NZP CSI-RS.
	UE
	No
	No
	No

	oneFL-DMRS-ThreeAdditionalDMRS-UL

Defines whether the UE supports DM-RS pattern for UL transmission with 1 symbol front-loaded DM-RS with three additional DM-RS symbols.
	UE
	No
	No
	Yes

	oneFL-DMRS-TwoAdditionalDMRS-UL

Defines support of DM-RS pattern for UL transmission with 1 symbol front-loaded DM-RS with 2 additional DM-RS symbols and more than 1 antenna ports.
	UE
	Yes
	No
	Yes

	onePortsPTRS

Defines whether UE supports PT-RS with 1 antenna port in DL reception and/or UL transmission. It is mandatory with UE capability signalling for FR2 and optional for FR1. The left most in the bitmap corresponds to DL reception and the right most bit in the bitmap corresponds to UL transmission.
	UE
	CY
	No
	Yes

	onePUCCH-LongAndShortFormat

Indicates whether the UE supports transmission of one long PUCCH format and one short PUCCH format in TDM in the same slot.
	UE
	No
	No
	Yes

	pCell-FR2

Indicates whether the UE supports PCell operation on FR2.
	UE
	Yes
	No
	FR2 only

	pdcch-MonitoringSingleOccasion

Indicates whether the UE supports receiving PDCCH scrambled with C-RNTI or CS-RNTI in a search space configured to be monitored within a single span of any three contiguous OFDM symbols in a slot with the capability of supporting at least 44 blind decodes in a slot for 15 kHz subcarrier spacing.
	UE
	No
	No
	FR1 only

	pdcch-BlindDetectionCA

Indicates PDCCH blind decoding capabilities supported by the UE for CA with more than 4 CCs as specified in TS 38.213 [11]. The field value is from 4 to 16.

NOTE:
FR1-FR2 differentiation is not allowed in this release, although the capability signalling is supported for FR1-FR2 differentiation.
	UE
	Tbd
	No
	No

	pdcch-BlindDetectionMCG-UE

Indicates PDCCH blind decoding capabilities supported for MCG when in NR DC. The field value is from 1 to 15. The UE sets the value in accordance with the constraints specified in TS 38.213 [11].
	UE
	No
	No
	Yes

	pdcch-BlindDetectionSCG-UE

Indicates PDCCH blind decoding capabilities supported for SCG when in NR DC. The field value is from 1 to 15. The UE sets the value in accordance with the constraints specified in TS 38.213 [11].
	UE
	No
	No
	Yes

	pdsch-256QAM-FR1

Indicates whether the UE supports 256QAM modulation scheme for PDSCH for FR1 as defined in 7.3.1.2 of TS 38.211 [6].
	UE
	Yes
	No
	FR1 only

	pdsch-MappingTypeA

Indicates whether the UE supports receiving PDSCH using PDSCH mapping type A with less than seven symbols. This field shall be set to 1.
	UE
	Yes
	No
	No

	pdsch-MappingTypeB

Indicates whether the UE supports receiving PDSCH using PDSCH mapping type B.
	UE
	Yes
	No
	No

	pdsch-RepetitionMultiSlots

Indicates whether the UE supports receiving PDSCH scheduled by DCI format 1_0 or 1_1 when configured with higher layer parameter aggregationFactorDL > 1.
	UE
	No
	No
	Tbd

	pdsch-RE-MappingFR1-PerSymbol/pdsch-RE-MappingFR1-PerSlot

Indicates the maximum number of supported PDSCH Resource Element (RE) mapping patterns for FR1, each described as a resource (including NZP/ZP CSI-RS, CRS, CORESET and SSB) or bitmap. The number of patterns coinciding in a symbol in a CC and in a slot in a CCare limited by the respective capability parameters. Value n10 means 10 RE mapping patterns and n16 means 16 RE mapping patterns, and so on.
	UE
	Yes
	No
	FR1 only

	pdsch-RE-MappingFR2-PerSymbol/pdsch-RE-MappingFR2-PerSlot

Indicates the maximum number of supported PDSCH Resource Element (RE) mapping patterns for FR2, each described as a resource (including NZP/ZP CSI-RS, CORESET and SSB) or bitmap. The number of patterns coinciding in a symbol in a CC and in a slot in a CC are limited by the respective capability parameters. Value n6 means 6 RE mapping patterns and n16 means 16 RE mapping patterns, and so on.
	UE
	Yes
	No
	FR2 only

	precoderGranularityCORESET

Indicates whether the UE supports receiving PDCCH in CORESETs configured with CORESET-precoder-granularity equal to the size of the CORESET in the frequency domain as specified in TS 38.211 [6].
	UE
	No
	No
	No

	pre-EmptIndication-DL

Indicates whether the UE supports interrupted transmission indication for PDSCH reception based on reception of DCI format 2_1 as defined in TS 38.213 [11].
	UE
	No
	No
	No

	pucch-F2-WithFH

Indicates whether the UE supports transmission of a PUCCH format 2 (2 OFDM symbols in total) with frequency hopping in a slot. This field shall be set to 1.
	UE
	Yes
	No
	Yes

	pucch-F3-WithFH

Indicates whether the UE supports transmission of a PUCCH format 3 (4~14 OFDM symbols in total) with frequency hopping in a slot. This field shall be set to 1.
	UE
	Yes
	No
	Yes

	pucch-F3-4-HalfPi-BPSK

Indicates whether the UE supports pi/2-BPSK for PUCCH format 3/4 as defined in 6.3.2.6 of TS 38.211 [6]. It is optional for FR1 and mandatory with capability signalling for FR2.
	UE
	CY
	No
	Yes

	pucch-F4-WithFH

Indicates whether the UE supports transmission of a PUCCH format 4 (4~14 OFDM symbols in total) with frequency hopping in a slot.
	UE
	Yes
	No
	Yes

	pusch-RepetitionMultiSlots

Indicates whether the UE supports transmitting PUSCH scheduled by DCI format 0_0 or 0_1 when configured with higher layer parameter aggregationFactorIUL > 1.
	UE
	Yes
	No
	No

	pucch-Repetition-F1-3-4

Indicates whether the UE supports transmission of a PUCCH format 1 or 3 or 4 over multiple slots with the repetition factor 2, 4 or 8.
	UE
	Yes
	No
	No

	pusch-HalfPi-BPSK

Indicates whether the UE supports pi/2-BPSK modulation scheme for PUSCH as defined in 6.3.1.2 of TS 38.211 [6]. It is optional for FR1 and mandatory with capability signalling for FR2.
	UE
	CY
	No
	Yes

	pusch-LBRM

Indicates whether the UE supports limited buffer rate matching in UL as specified in TS 38.212 [10].
	UE
	No
	No
	Yes

	ra-Type0-PUSCH

Indicates whether the UE supports resource allocation Type 0 for PUSCH as specified in TS 38.214 [12].
	UE
	No
	No
	No

	rateMatchingCtrlResrcSetDynamic

Indicates whether the UE supports dynamic rate matching for DL control resource set.
	UE
	Yes
	No
	No

	rateMatchingResrcSetDynamic

Indicates whether the UE supports receiving PDSCH with resource mapping that excludes the REs corresponding to resource sets configured with RB-symbol level granularity based on dynamic indication in the scheduling DCI as specified in TS 38.214 [12].
	UE
	No
	No
	No

	rateMatchingResrcSetSemi-Static

Indicates whether the UE supports receiving PDSCH with resource mapping that excludes the REs corresponding to resource sets configured with RB-symbol level granularity following the semi-static configuration as specified in TS 38.214 [12].
	UE
	Yes
	No
	No

	sCellDormancy 
Indicates whether the UE supports BWP switching between dormancy BWP and non-dormancy BWP in an activated SCell.
	
	
	
	

	scs-60kHz

Indicates whether the UE supports 60kHz subcarrier spacing for data channel in FR1 as defined in clause 4.2-1 of TS 38.211 [6].
	UE
	No
	No
	FR1 only

	semiOpenLoopCSI

Indicates whether UE supports CSI reporting with report quantity set to 'CRI/RI/i1/CQI ' as defined in clause 5.2.1.4 of TS 38.214 [12].
	UE
	No
	No
	Yes

	semiStaticHARQ-ACK-Codebook

Indicates whether the UE supports HARQ-ACK codebook constructed by semi-static configuration.
	UE
	Yes
	No
	No

	spatialBundlingHARQ-ACK

Indicates whether the UE supports spatial bundling of HARQ-ACK bits carried on PUCCH or PUSCH per PUCCH group. With spatial bundling, two HARQ-ACK bits for a DL MIMO data is bundled into a single bit by logical "AND" operation.
	UE
	Yes
	No
	No

	sp-CSI-IM

Indicates whether the UE supports semi-persistent CSI-IM.
	UE
	No
	No
	Yes

	sp-CSI-ReportPUCCH

Indicates whether UE supports semi-persistent CSI reporting using PUCCH formats 2, 3 and 4.
	UE
	No
	No
	No

	sp-CSI-ReportPUSCH

Indicates whether UE supports semi-persistent CSI reporting using PUSCH.
	UE
	No
	No
	No

	sp-CSI-RS

Indicates whether the UE supports semi-persistent CSI-RS.
	UE
	Yes
	No
	Yes

	supportedDMRS-TypeDL

Defines supported DM-RS configuration types at the UE for DL reception. Type 1 is mandatory with capability signaling. Type 2 is optional.
	UE
	CY
	No
	Yes

	supportedDMRS-TypeUL

Defines supported DM-RS configuration types at the UE for UL transmission. Support both type 1 and type 2 are mandatory with capability signalling.
	UE
	Yes
	No
	Yes

	tdd-MultiDL-UL-SwitchPerSlot

Indicates whether the UE supports more than one switch points in a slot for actual DL/UL transmission(s).
	UE
	No
	TDD only
	Yes

	tpc-PUCCH-RNTI

Indicates whether the UE supports group DCI message based on TPC-PUCCH-RNTI for TPC commands for PUCCH.
	UE
	No
	No
	Yes

	tpc-PUSCH-RNTI

Indicates whether the UE supports group DCI message based on TPC-PUSCH-RNTI for TPC commands for PUSCH.
	UE
	No
	No
	Yes

	tpc-SRS-RNTI

Indicates whether the UE supports group DCI message based on TPC-SRS-RNTI for TPC commands for SRS.
	UE
	No
	No
	Yes

	twoDifferentTPC-Loop-PUCCH

Indicates whether the UE supports two different TPC loops for PUCCH closed loop power control.
	UE
	Yes
	Yes
	Yes

	twoDifferentTPC-Loop-PUSCH

Indicates whether the UE supports two different TPC loops for PUSCH closed loop power control.
	UE
	Yes
	Yes
	Yes

	twoFL-DMRS

Defines whether the UE supports DM-RS pattern for DL reception and/or UL transmission with 2 symbols front-loaded DM-RS without additional DM-RS symbols.

The left most in the bitmap corresponds to DL reception and the right most bit in the bitmap corresponds to UL transmission.
	UE
	Yes
	No
	Yes

	twoFL-DMRS-TwoAdditionalDMRS-UL

Defines whether the UE supports DM-RS pattern for UL transmission with 2 symbols front-loaded DM-RS with one additional 2 symbols DM-RS.
	UE
	Yes
	No
	Yes

	twoPUCCH-AnyOthersInSlot

Indicates whether the UE supports transmission of two PUCCH formats in TDM in the same slot, which are not covered by twoPUCCH-F0-2-ConsecSymbols and onePUCCH-LongAndShortFormat.
	UE
	No
	No
	Yes

	twoPUCCH-F0-2-ConsecSymbols

Indicates whether the UE supports transmission of two PUCCHs of format 0 or 2 in consecutive symbols in a slot.
	UE
	No
	Yes
	Yes

	type1-PUSCH-RepetitionMultiSlots

Indicates whether the UE supports Type 1 PUSCH transmissions with configured grant as specified in TS 38.214 [12] with UL-TWG-repK value equal to 2, 4, or 8 with a single repetition of the transport block within each slot, and redundancy version pattern as indicated by UL-TWG-RV-rep. A UE supporting this feature shall also support Type 1 PUSCH transmissions with configured grant as specified in TS 38.214 [12] with UL-TWG-repK value of one.
	UE
	No
	No
	No

	type2-PUSCH-RepetitionMultiSlots

Indicates whether the UE supports Type 2 PUSCH transmissions with configured grant as specified in TS 38.214 [12] with UL-TWG-repK value equal to 2, 4, or 8 with a single repetition of the transport block within each slot, and redundancy version pattern as indicated by UL-TWG-RV-rep. A UE supporting this feature shall also support Type 2 PUSCH transmissions with configured grant as specified in TS 38.214 [12] with UL-TWG-repK value of one.
	UE
	No
	No
	No

	type2-SP-CSI-Feedback-LongPUCCH

Indicates whether UE supports Type II CSI semi-persistent CSI reporting over PUCCH Formats 3 and 4 as defined in clause 5.2.4 of TS 38.214 [12].
	UE
	No
	No
	No

	uci-CodeBlockSegmentation

Indicates whether the UE supports segmenting UCI into multiple code blocks depending on the payload size.
	UE
	Yes
	No
	Yes

	ul-64QAM-MCS-TableAlt
Indicates whether the UE supports the alternative 64QAM MCS table for PUSCH with and without transform precoding respectively.
	UE
	No
	No
	Yes

	ul-SchedulingOffset

Indicates whether the UE supports UL scheduling slot offset (K2) greater than 12.
	UE
	Yes
	Yes
	Yes
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