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1 Introduction
In this contribution, we would like to discuss the need to define UE capabilities for R16 DC and CA enhancements. We consider the features which have achieved solid agreements such as early measurement, direct SCell activation, MCG failure recovery via split SRB1, MCG failure recovery via SRB3.
2 Discussion

2.1 Early measurements

In LTE rel-15, in the RRCConnectionRelease message to move the UE to RRC_INACTIVE or to RRC_IDLE, the network can configure the UE to perform measurements in that state and request the UE to report them while in RRC_CONNECTED. Two UE capability fields are introduced to indicate the support this feature. The ca-IdleModeMeasurements indicates whether UE supports performing measurement during RRC_IDLE state, and report them when requested by the network while in RRC_CONNECTED state. Although the capability definition only refers to RRC_IDLE, the intention is probably that this capability also covers measurements performed in RRC_INACTIVE and not make any distinction between these two states. The ca-IdleModeValidityArea defines whether the UE supports configuration of validity area for idle mode measurements. A UE that supports ca-IdleModeValidityArea shall also support ca-IdleModeMeasurements.

Observation 1: In Rel-15, there is a LTE UE capability indicating whether the UE supports performing LTE early measurements in LTE RRC_IDLE or in LTE RRC_INACTIVE state and to report the results when requested by the network in LTE RRC_CONNECTED.
For Rel-16 eDCCA, it was agreed that NR early measurements will be supported in LTE RRC_IDLE, in RRC_IDLE with suspended RRC connection and in RRC_INACTIVE in order to support fast setup of (NG)EN-DC [1]. If the network configures a UE for early measurements in RRCRelease while the UE does not support such early measurements, the UE will probably just ignore the configuration. If the network requests the UE to provide the results, what kind of error handling is triggered will depend on specification details. In the worst case, it could lead to reestablishment. In order to avoid this, a new E-UTRA capability which indicates that the UE support NR early measurement is to be introduced for UE in LTE IDLE, IDLE with suspended and INACTIVE.

Proposal 1: A new E-UTRA UE capability is introduced for the support of early NR measurements in LTE RRC_IDLE/RRC_INACTIVE.
For Rel-16 eDCCA, it was agreed that the UE in NR RRC_IDLE or RRC_INACTIVE can be configured to perform similar early measurements and the early measurement configuration may contain both NR and LTE frequencies, only NR frequencies and only LTE frequencies, in order to support various MR-DC and CA scenario [2]. Since RAN2 agreed to introduce the same procedures like for LTE for the network to configure and request the results, similar problems could occur if a UE capability is not introduced. Accordingly, we propose that two NR UE capabilities are introduced to indicate the support of early NR measurements in NR RRC_IDLE/RRC_INACTIVE and the support of early LTE measurement in NR RRC_IDLE/RRC_INACTIVE. 

Proposal 2: Two NR UE capabilities are introduced to indicate the support while in NR RRC_IDLE/RRC_INACTIVE of:

· early NR measurements; 

· early LTE measurements.

2.2 Direct SCell activation

In LTE, there are two UE capabilities related to direct SCell configuration. directSCellActivation indicates whether the UE supports having an SCell configured in activated state. dormantSCellState indicates whether the UE supports the dormant SCell state.

Observation 2: In LTE, there is a UE capability indicating whether the UE supports having an SCell configured in activated state.
For NR, it was agreed that SCells (MCG or SCG) can be configured in deactivated or activated state by RRC upon addition or after a handover [2]  so in order to avoid the risk of a reconfiguration failure, a corresponding UE capability needs to be introduced. For dormant SCell state, it was agreed in RAN2#106 that dormant SCell state will not be introduced in NR.

Proposal 3: A new NR UE capability is introduced to indicate the support of direct SCell activation.
2.3 MCG failure recovery

In NR, it was agreed that MCG failure recovery via split SRB1 is to be supported [1]. Also in the last RAN2 meeting we agreed [3] that a guard timer is needed for MCG failure recovery and the timer value can be configured by the network. Even then, there is no need for the network to know whether the UE supports MCG failure recovery via split SRB1 in order to avoid failures due to configuration, as the UE could simply ignore the timer value configuration. Still, knowing that the UE supports this procedure could be useful when configuring the UE, e.g. there is special interest to configure with split SRB1 for the UEs which support this feature. Same principle can be applied to fast MCG recovery via SRB3, i.e. knowing that the UE supports fast MCG recovery via SRB3 procedure could be useful when configuring the UE with SRB3.
Proposal 4: Two new UE capabilities are introduced to indicate the support of MCG failure recovery via split SRB1, one for (NG)EN-DC and NE-DC (across different RATs) and one for NR-DC.
Proposal 5: Two new UE capabilities are introduced to indicate the support of MCG failure recovery via SRB3, one for (NG)EN-DC (across different RATs) and one for NR-DC.
2.4 MCG SCells/SCG configuration resume

It was agreed in the last RAN2#107 meeting that:

Agreements (Activation of SCells is not addressed by these agreements - to be discussed separately)

1
The LTE RRCConnectionResume message (Inactive to Connected) can contain the MCG SCell configuration and the associated UE behavior in handling the SCell configuration is the same as in the Rel-15 RRC connection reconfiguration procedure. 

2
In NR and LTE Rel-16, the UE maintains the MCG SCell configuration upon the initiation of the resume procedure.

3
The RRC(Connection)Resume message contains an indication to restore/resume the MCG SCells (noting that behaviour in legacy eNBs that don't support this feature needs to be considered).

4
The (LTE and NR) RRC(Connection)Resume (Inactive to Connected))message can contain the SCG configuration and the associated UE behavior in handling the SCG configuration is the same as in the Rel-15 RRC (connection) reconfiguration procedure.

5
In NR and LTE Rel-16, the UE maintains the SCG configuration upon the initiation of the resume procedure.

6
The RRC(Connection)Resume message contains an indication to restore/resume the SCG (noting that behaviour in legacy e/gNBs that don't support this feature needs to be considered).
The network should only provide such configurations to UEs supporting this feature in order to avoid the risk of RRC connection resume failure, so corresponding UE capabilities need to be introduced. 

Proposal 6: A new LTE UE capability is introduced to indicate whether the UE supports not deleting MCG SCells when initiating resume and configuration of MCG SCells in the RRCConnectionResume message.

Proposal 7: Two new UE capabilities (one for NR, one for LTE) are introduced to indicate whether the UE support not deleting the SCG when initiating resume and configuration of SCG in the RRC(Connection)Resume message.
The corresponding draft CRs to TS 36.331, TS 38.331, TS36.306 and TS 38.306 are provided in [4]

 REF _Ref16843766 \r \h 
 \* MERGEFORMAT [5]

 REF _Ref16843767 \r \h 
 \* MERGEFORMAT [6]

 REF _Ref16843768 \r \h 
 \* MERGEFORMAT [7].

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

Observation 1: In LTE, there is a UE capability indicating whether the UE supports performing measurement in RRC_IDLE state.
Observation 2: In LTE, there is a UE capability indicating whether the UE supports having an SCell configured in activated state.
Proposal 1: A new E-UTRA UE capability is introduced for the support of early NR measurements in LTE RRC_IDLE/RRC_INACTIVE.
Proposal 2: Two NR UE early measurement capabilities are to be introduced for UE in NR IDLE and INACTIVE:

· Support of NR early measurement; 

· Support of LTE early measurement.

Proposal 3: A new NR UE capability is introduced to indicate the support of direct SCell activation.
Proposal 4: Two new UE capabilities are introduced to indicate the support of MCG failure recovery via split SRB1, one for (NG)EN-DC and NE-DC (across different RATs) and one for NR-DC.
Proposal 5: Two new UE capabilities are introduced to indicate the support of MCG failure recovery via SRB3, one for (NG)EN-DC (across different RATs) and one for NR-DC.
Proposal 6: A new LTE UE capability is introduced to indicate whether the UE supports not deleting MCG SCells when initiating resume and configuration of MCG SCells in the RRCConnectionResume message.

Proposal 7: Two new UE capabilities (one for NR, one for LTE) are introduced to indicate whether the UE support not deleting the SCG when initiating resume and configuration of SCG in the RRC(Connection)Resume message.
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6.3.6
Other information elements
–
UE-EUTRA-Capability
The IE UE-EUTRA-Capability is used to convey the E-UTRA UE Radio Access Capability Parameters, see TS 36.306 [5], and the Feature Group Indicators for mandatory features (defined in Annexes B.1 and C.1) to the network. The IE UE-EUTRA-Capability is transferred in E-UTRA or in another RAT.

NOTE 0:
For (UE capability specific) guidelines on the use of keyword OPTIONAL, see Annex A.3.5.

UE-EUTRA-Capability information element

-- ASN1START

-- skipped parts------------------------------------------------------------------------------
UE-EUTRA-Capability-v1560-IEs ::= SEQUENCE {


pdcp-ParametersNR-v1560



PDCP-ParametersNR-v1560,


irat-ParametersNR-v1560



IRAT-ParametersNR-v1560,


appliedCapabilityFilterCommon-r15

OCTET STRING






OPTIONAL,


fdd-Add-UE-EUTRA-Capabilities-v1560
UE-EUTRA-CapabilityAddXDD-Mode-v1560,


tdd-Add-UE-EUTRA-Capabilities-v1560
UE-EUTRA-CapabilityAddXDD-Mode-v1560,


nonCriticalExtension




UE-EUTRA-Capability-v16xx-IEs



OPTIONAL

}

UE-EUTRA-Capability-v16xx-IEs ::= SEQUENCE {

earlyMeasOfNR-r16




ENUMERATED {supported}                 OPTIONAL,
    MCG-SCell-Configuration-Resume-r16
ENUMERATED {supported}                 OPTIONAL,

    SCG-Configuration-Resume-r16

ENUMERATED {supported}                 OPTIONAL,

         nonCriticalExtension




SEQUENCE {}





   
   OPTIONAL
}

	UE-EUTRA-Capability field descriptions
	FDD/ TDD diff

	earlyMeasOfNR
Indicate whether the UE supports reporting early NR measurements performed during RRC_IDLE or RRC_INACTIVE.
	-

	MCG-SCell-Configuration-Resume
Indicate whether the UE supports not deleting MCG SCell(s) when resuming an RRC connection from a suspended RRC connection or from RRC_INACTIVE and (re)configuration of MCG SCell(s) in the RRCConnectionResume message.
	-

	SCG-Configuration-Resume
Indicate whether the UE supports not deleting SCG when resuming an RRC connection from a suspended RRC connection or from RRC_INACTIVE and (re)configuration of SCG in the RRCConnectionResume message.
	-
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6.3.3
UE capability information elements

–
MAC-Parameters
The IE MAC-Parameters is used to convey capabilities related to MAC.

MAC-Parameters information element

-- ASN1START

-- TAG-MAC-PARAMETERS-START

MAC-Parameters ::= SEQUENCE {

    mac-ParametersCommon            MAC-ParametersCommon        OPTIONAL,

    mac-ParametersXDD-Diff          MAC-ParametersXDD-Diff      OPTIONAL

}

MAC-ParametersCommon ::=    SEQUENCE {

    lcp-Restriction                 ENUMERATED {supported}      OPTIONAL,

    dummy                           ENUMERATED {supported}      OPTIONAL,

    lch-ToSCellRestriction          ENUMERATED {supported}      OPTIONAL,

    ...,

    [[

    recommendedBitRate              ENUMERATED {supported}      OPTIONAL,

    recommendedBitRateQuery         ENUMERATED {supported}      OPTIONAL

]],


[[


directSCellActivation-r16       ENUMERATED {supported}  
OPTIONAL


]]

}

MAC-ParametersXDD-Diff ::=  SEQUENCE {

    skipUplinkTxDynamic             ENUMERATED {supported}     OPTIONAL,

    logicalChannelSR-DelayTimer     ENUMERATED {supported}     OPTIONAL,

    longDRX-Cycle                   ENUMERATED {supported}     OPTIONAL,

    shortDRX-Cycle                  ENUMERATED {supported}     OPTIONAL,

    multipleSR-Configurations       ENUMERATED {supported}     OPTIONAL,

    multipleConfiguredGrants    ENUMERATED {supported}         OPTIONAL,

    ...

}

-- TAG-MAC-PARAMETERS-STOP

-- ASN1STOP
	MAC-Parameters field description

	directSCellActivation
Indicate whether the UE supports direct SCell activation upon addition or after a handover.


–
MeasAndMobParameters
The IE MeasAndMobParameters is used to convey UE capabilities related to measurements for radio resource management (RRM), radio link monitoring (RLM) and mobility (e.g. handover).

MeasAndMobParameters information element

-- ASN1START

-- TAG-MEASANDMOBPARAMETERS-START

MeasAndMobParameters ::=                    SEQUENCE {

    measAndMobParametersCommon              MeasAndMobParametersCommon              OPTIONAL,

    measAndMobParametersXDD-Diff                MeasAndMobParametersXDD-Diff        OPTIONAL,

    measAndMobParametersFRX-Diff                MeasAndMobParametersFRX-Diff        OPTIONAL

}

MeasAndMobParametersCommon ::=          SEQUENCE {

    supportedGapPattern                     BIT STRING (SIZE (22))                  OPTIONAL,

    ssb-RLM                                 ENUMERATED {supported}                  OPTIONAL,

    ssb-AndCSI-RS-RLM                       ENUMERATED {supported}                  OPTIONAL,

    ...,

    [[

    eventB-MeasAndReport                    ENUMERATED {supported}                  OPTIONAL,

    handoverFDD-TDD                         ENUMERATED {supported}                  OPTIONAL,

    eutra-CGI-Reporting                     ENUMERATED {supported}                  OPTIONAL,

    nr-CGI-Reporting                        ENUMERATED {supported}                  OPTIONAL

    ]],

    [[

    independentGapConfig                    ENUMERATED {supported}                  OPTIONAL,

    periodicEUTRA-MeasAndReport             ENUMERATED {supported}                  OPTIONAL,

    handoverFR1-FR2                         ENUMERATED {supported}                  OPTIONAL,

    maxNumberCSI-RS-RRM-RS-SINR             ENUMERATED {n4, n8, n16, n32, n64, n96} OPTIONAL

    ]],

    [[

    nr-CGI-Reporting-ENDC                   ENUMERATED {supported}      OPTIONAL

]],


[[


mR-DC-EarlyMeasurementEUTRA-r16         ENUMERATED {supported}              OPTIONAL,


mR-DC-EarlyMeasurementNR-r16           
ENUMERATED {supported}              OPTIONAL


]]

}
MeasAndMobParametersXDD-Diff ::=            SEQUENCE {

    intraAndInterF-MeasAndReport        ENUMERATED {supported}  OPTIONAL,

    eventA-MeasAndReport                ENUMERATED {supported}  OPTIONAL,

    ...,

    [[

    handoverInterF                      ENUMERATED {supported}  OPTIONAL,

    handoverLTE-EPC                     ENUMERATED {supported}  OPTIONAL,

    handoverLTE-5GC                     ENUMERATED {supported}  OPTIONAL

    ]]

}

MeasAndMobParametersFRX-Diff ::=            SEQUENCE {

    ss-SINR-Meas                                ENUMERATED {supported}      OPTIONAL,

    csi-RSRP-AndRSRQ-MeasWithSSB                ENUMERATED {supported}      OPTIONAL,

    csi-RSRP-AndRSRQ-MeasWithoutSSB             ENUMERATED {supported}      OPTIONAL,

    csi-SINR-Meas                               ENUMERATED {supported}      OPTIONAL,

    csi-RS-RLM                                  ENUMERATED {supported}      OPTIONAL,

    ...,

    [[

    handoverInterF                              ENUMERATED {supported}  OPTIONAL,

    handoverLTE-EPC                             ENUMERATED {supported}  OPTIONAL,

    handoverLTE-5GC                             ENUMERATED {supported}  OPTIONAL

    ]],

    [[

    maxNumberResource-CSI-RS-RLM                ENUMERATED {n2, n4, n6, n8}     OPTIONAL

    ]],

    [[

    simultaneousRxDataSSB-DiffNumerology        ENUMERATED {supported}  OPTIONAL

    ]]

}

-- TAG-MEASANDMOBPARAMETERS-STOP

-- ASN1STOP
	MeasAndMobParameters field description

	mR-DC-EarlyMeasurementEUTRA 
Indicate whether the UE supports reporting early LTE measurements performed during RRC_IDLE or RRC_INACTIVE.

	mR-DC-EarlyMeasurementNR 
Indicate whether the UE supports reporting early NR measurements performed during RRC_IDLE or RRC_INACTIVE.


–
UE-MRDC-Capability
The IE UE-MRDC-Capability is used to convey the UE Radio Access Capability Parameters for MR-DC, see TS 38.306 [26].

UE-MRDC-Capability information element

-- ASN1START

-- TAG-UE-MRDC-CAPABILITY-START

UE-MRDC-Capability ::=              SEQUENCE {

    measAndMobParametersMRDC            MeasAndMobParametersMRDC                    OPTIONAL,

    phy-ParametersMRDC-v1530            Phy-ParametersMRDC                          OPTIONAL,

    rf-ParametersMRDC                   RF-ParametersMRDC,

    generalParametersMRDC               GeneralParametersMRDC-XDD-Diff              OPTIONAL,

    fdd-Add-UE-MRDC-Capabilities        UE-MRDC-CapabilityAddXDD-Mode               OPTIONAL,

    tdd-Add-UE-MRDC-Capabilities        UE-MRDC-CapabilityAddXDD-Mode               OPTIONAL,

    fr1-Add-UE-MRDC-Capabilities        UE-MRDC-CapabilityAddFRX-Mode               OPTIONAL,

    fr2-Add-UE-MRDC-Capabilities        UE-MRDC-CapabilityAddFRX-Mode               OPTIONAL,

    featureSetCombinations              SEQUENCE (SIZE (1..maxFeatureSetCombinations)) OF FeatureSetCombination         OPTIONAL,

    pdcp-ParametersMRDC-v1530           PDCP-ParametersMRDC                         OPTIONAL,

    lateNonCriticalExtension            OCTET STRING                                OPTIONAL,

    nonCriticalExtension                UE-MRDC-Capability-v1560                    OPTIONAL

}

UE-MRDC-Capability-v1560 ::=        SEQUENCE {

    receivedFilters                     OCTET STRING (CONTAINING UECapabilityEnquiry-v1560-IEs)             OPTIONAL,

    measAndMobParametersMRDC-v1560      MeasAndMobParametersMRDC-v1560                                      OPTIONAL,

    fdd-Add-UE-MRDC-Capabilities-v1560  UE-MRDC-CapabilityAddXDD-Mode-v1560                                 OPTIONAL,

    tdd-Add-UE-MRDC-Capabilities-v1560  UE-MRDC-CapabilityAddXDD-Mode-v1560                                 OPTIONAL,

    nonCriticalExtension                SEQUENCE {}                                                         OPTIONAL

}

UE-MRDC-CapabilityAddXDD-Mode ::=   SEQUENCE {

    measAndMobParametersMRDC-XDD-Diff       MeasAndMobParametersMRDC-XDD-Diff       OPTIONAL,

    generalParametersMRDC-XDD-Diff          GeneralParametersMRDC-XDD-Diff          OPTIONAL

}

UE-MRDC-CapabilityAddXDD-Mode-v1560 ::=    SEQUENCE {

    measAndMobParametersMRDC-XDD-Diff-v1560    MeasAndMobParametersMRDC-XDD-Diff-v1560      OPTIONAL

}

UE-MRDC-CapabilityAddFRX-Mode ::=   SEQUENCE {

    measAndMobParametersMRDC-FRX-Diff       MeasAndMobParametersMRDC-FRX-Diff

}

GeneralParametersMRDC-XDD-Diff ::= SEQUENCE {

    splitSRB-WithOneUL-Path             ENUMERATED {supported}              OPTIONAL,

    splitDRB-withUL-Both-MCG-SCG        ENUMERATED {supported}              OPTIONAL,

    srb3                                ENUMERATED {supported}              OPTIONAL,

    v2x-EUTRA                           ENUMERATED {supported}              OPTIONAL,

...,


[[

mCGFailureRecoveryWithSplitSRB1-r16 ENUMERATED {supported}              OPTIONAL,


mCGFailureRecoveryWithSRB3-r16 

ENUMERATED {supported}              OPTIONAL,


sCGConfiguraionResume-r16


ENUMERATED {supported}              OPTIONAL

]]

}

-- TAG-UE-MRDC-CAPABILITY-STOP

-- ASN1STOP

	UE-MRDC-Capability field descriptions

	featureSetCombinations
A list of FeatureSetCombination:s for MR-DC. The FeatureSetDownlink:s and FeatureSetUplink:s referred to from these FeatureSetCombination:s are defined in the featureSets list in UE-NR-Capability.

	mCGFailureRecoveryWithSplitSRB1
Indicates whether the UE supports fast MCG link recovery via split SRB1.

	mCGFailureRecoveryWithSRB3
Indicates whether the UE supports fast MCG link recovery via SRB3.

	sCG-Configuration-Resume
Indicate whether the UE supports not deleting the SCG when initiating resume and configuration of SCG in the RRCResume message.
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4.3.6
Measurement parameters

<UNNECESSARY PARTS OMITTED>
4.3.6. x
earlyMeasOfNR-r16
This field indicates whether the UE supports performing early NR measurements in LTE RRC_IDLE/RRC_INACTIVE, including reporting them when requested by eNB while in RRC_CONNECTED, as specified in TS 36.331 [5].
4.3.15
Other parameters

<UNNECESSARY PARTS OMITTED>
4.3.15. x
MCG-SCell-Configuration-Resume-r16
This field indicates whether the UE supports not deleting MCG SCell(s) when resuming an RRC connection from a suspended RRC connection or from RRC_INACTIVE and (re)configuration of MCG SCell(s) in the RRCConnectionResume message.

4.3.15. y
SCG-Configuration-Resume-r16
This field indicates whether the UE supports not deleting SCG when resuming an RRC connection from a suspended RRC connection or from RRC_INACTIVE and (re)configuration of SCG in the RRCConnectionResume message.
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4.2.2
General parameters

	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2

DIFF

	delayBudgetReporting

Indicates whether the UE supports delay budget reporting as specified in TS 38.331 [9].
	UE
	No
	No
	No

	inactiveState

Indicates whether the UE supports RRC_inactive as specified in TS 38.331 [9].
	UE
	Yes
	No
	No

	mCGFailureRecoveryWithSplitSRB1
Indicates whether the UE supports MCG failure recovery via split SRB1. If this capability is included in UE-MRDC-Capability, it indicates that the UE supports MCG failure recovery via split SRB1 in (NG)EN-DC. If this capability is included in UE-NR-Capability, it indicates that the UE supports MCG failure recovery via split SRB1 in NR-DC.
	UE
	No
	No
	No

	mCGFailureRecoveryWithSRB3
Indicates whether the UE supports MCG failure recovery via SRB3. If this capability is included in UE-MRDC-Capability, it indicates that the UE supports MCG failure recovery via SRB3 in (NG)EN-DC. If this capability is included in UE-NR-Capability, it indicates that the UE supports MCG failure recovery via SRB3 in NR-DC.
	UE
	No
	No
	No

	overheatingInd

Indicates whether the UE supports overheating assistance information.
	UE
	No
	No
	No

	reducedCP-Latency
Indicates whether the UE supports reduced control plane latency as defined in TS 38.331 [9]
	UE
	No
	No
	No

	sCGConfiguraionResume
Indicates whether the UE supports not deleting SCG when initiating resume and configuration of SCG in the RRCResume message.
	UE
	No
	No
	No

	splitSRB-WithOneUL-Path

Indicates whether the UE supports UL transmission via either MCG path or SCG path for the split SRB as specified in TS 37.340 [7]. The UE shall only set the bit in UE-MRDC-Capability -> generalParametersMRDC. It shall not set the FDD/TDD specific fields.
	UE
	No
	No
	No

	splitDRB-withUL-Both-MCG-SCG

Indicates whether the UE supports UL transmission via both MCG path and SCG path for the split DRB as specified in TS 37.340 [7]. The UE shall only set the bit in UE-MRDC-Capability -> generalParametersMRDC. It shall not set the FDD/TDD specific fields.
	UE
	Yes
	No
	No

	srb3

Indicates whether the UE supports direct SRB between the SN and the UE as specified in TS 37.340 [7]. The UE shall only set the bit in UE-MRDC-Capability -> generalParametersMRDC. It shall not set the FDD/TDD specific fields. This field is not applied to NE-DC.
	UE
	Yes
	No
	No

	v2x-EUTRA

Indicates whether the UE supports EUTRA V2X according to UE-EUTRA-Capability as defined in TS 36.331 [5], independent of the configured EN-DC band combination. This field is only applied to EN-DC. In UE-NR-Capability, this field is not used, and UE does not include the field.
	UE
	No
	Yes
	No


4.2.6
MAC parameters

	Definitions for parameters
	Per
	M
	FDD-TDD DIFF
	FR1-FR2 DIFF

	directSCellActivation-r16

Indicates whether the UE supports direct SCell activation upon addition or after a handover. 
	UE
	No
	No
	No

	lch-ToSCellRestriction

Indicates whether the UE supports restricting data transmission from a given LCH to a configured (sub-) set of serving cells (see allowedServingCells in LogicalChannelConfig). A UE supporting pdcp-DuplicationMCG-OrSCG-DRB or pdcp-DuplicationSRB (see PDCP-Config) shall also support lch-ToSCellRestriction.
	UE
	No
	No
	No

	lcp-Restriction

Indicates whether UE supports the selection of logical channels for each UL grant based on RRC configured restriction.
	UE
	No
	No
	No

	logicalChannelSR-DelayTimer

Indicates whether the UE supports the logicalChannelSR-DelayTimer as specified in TS 38.321 [8].
	UE
	No
	Yes
	No

	longDRX-Cycle

Indicates whether UE supports long DRX cycle as specified in TS 38.321 [8].
	UE
	Yes
	Yes
	No

	multipleConfiguredGrants

Indicates whether UE supports more than one configured grant configurations (including both Type 1 and Type 2) in a cell group. For each cell, the UE supports at most one configured grant per BWP and the maximum number of configured grant configurations per cell group is 2. If absent, for each configured cell group, the UE only supports one configured grant configuration on one serving cell.
	UE
	No
	Yes
	No

	multipleSR-Configurations

Indicates whether the UE supports 8 SR configurations per PUCCH cell group as specified in TS 38.321 [8].
	UE
	No
	Yes
	No

	recommendedBitRate

Indicates whether the UE supports the bit rate recommendation message from the gNB to the UE as specified in TS 38.321 [8].
	UE
	No
	No
	No

	recommendedBitRateQuery

Indicates whether the UE supports the bit rate recommendation query message from the UE to the gNB as specified in TS 38.321 [8]. This field is only applicable if the UE supports recommendedBitRate.
	UE
	No
	No
	No

	shortDRX-Cycle

Indicates whether UE supports short DRX cycle as specified in TS 38.321 [8].
	UE
	Yes
	Yes
	No

	skipUplinkTxDynamic

Indicates whether the UE supports skipping of UL transmission for an uplink grant indicated on PDCCH if no data is available for transmission as specified in TS 38.321 [8].
	UE
	No
	Yes
	No


4.2.9
MeasAndMobParameters
	mR-DC-EarlyMeasurementEUTRA

Indicates whether the UE supports LTE early measurement while UE in NR RRC_IDLE or RRC_INACTIVE.
	UE
	No
	No
	No

	mR-DC-EarlyMeasurementNR

Indicates whether the UE supports NR early measurement while UE in NR RRC_IDLE or RRC_INACTIVE.
	UE


	No
	No
	No

	ss-SINR-Meas

Indicates whether the UE can perform SS-SINR measurement as specified in TS 38.215 [13]. This parameter needs FR1 and FR2 differentiation.
	UE
	No
	No
	Yes

	supportedGapPattern

Indicates measurement gap pattern(s) optionally supported by the UE. The leading / leftmost bit (bit 0) corresponds to the gap pattern 2, the next bit corresponds to the gap pattern 3, as specified in TS 38.133 [5] and so on.
	UE
	No
	No
	No
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