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1	Introduction
In RAN2#110-e, the overall structure for UL Tx switching UE capabilities was discussed. This contribution discusses further issues remaining in this UE capability design. This contribution also discusses how to allow UL CA boosting for UL Tx switching.
[bookmark: _Ref178064866]2	Discussion
2.1	Remaining issues for UE capability report
The following was agreed in RAN2#110-e:
In the new BC list, the UE reports a mixed UE capability which exceeds its total Tx number, e.g., 1Tx on carrier 1 and 2 Tx on carrier 2 and relies on NW side to figure out 1Tx+2Tx can only be used in a TDM manner. 
Do not consider the lower order band combination from the parent band combination with UL Tx switching as fallback band combination.
Confirm that for a parent band combination without UL Tx switching, UE is allowed to report a lower order band combination with UL switching.

The agreements above clarify the behaviour for UL MIMO layers in case the UE indicates support for UL Tx switching. However, it was also left open whether there is any need for the UE to report, in a band combination where it indicates support of UL Tx switching, combinations such as 1Tx on carrier 1 and 1 Tx on carrier 2 (1Tx+1Tx), or  0Tx on carrier 1 and 2 Tx on carrier 2 (0Tx+2Tx). Those questions are raised since the UE should be able to operate in the following cases for UL Tx switching [1]:
	Case 1 
	1 Tx on carrier 1 and 1 Tx on carrier 2

	Case 2 
	0 Tx on carrier 1 and 2 Tx on carrier 2 



The motivation to report such other Tx combinations could be for the UE to indicate that it can support different features in case 1 or 2 described above. 
However, if the UE indicates (as agreed above) support of UL TX switching for a band combination with 1Tx on carrier 1 and 2 Tx on carrier 2 (1Tx+2Tx), there is no need for the UE to report for this same band combination also the cases (1Tx+1Tx) or (0Tx+2Tx). It should be noted that once the UE is configured with UL Tx switching, the configuration provided by the network should respect what the UE supports according to one of the UE advertised band combinations from BandCombination-UplinkTxSwitch-r16regardless of switching between case 1 and 2.
[bookmark: _Toc47638631]A switching between case 1 and 2 should not  affect the UE configuration. 
One may think that what the UE supports in case 1 is defined by a band combination reported in the legacy BandCombinationList, which would correspond to a band combination reported in BandCombination-UplinkTxSwitch-r16. But the legacy BandCombinationList cannot be taken into account, since the band combinations therein do not even allow to indicate support of UL Tx switching, and thus the network could not configure the UE with UL Tx switching according to one of such reported band combinations. 
[bookmark: _Toc47638632]Once the UE is configured with UL Tx switching, the support of its features cannot be indicated through BandCombinationList, since the band combinations in that list do not support UL Tx switching.
Even if the UE would report for a given band combination in BandCombination-UplinkTxSwitch-r16 that it supports both (1Tx+2Tx) and e.g. (1Tx+1Tx), this would be indicated in different “rows” in the FeatureSetCombination (i.e. one row is composed of FeatureSets at the same position in the FeatureSetsPerBand). However, what the UE supports is indicated by a single “row” in the FeatureSetCombination, i.e. there is no UE feature that shall be supported according to multiple “rows”, as also clarified in TS 38.331:
[bookmark: _Toc46439816][bookmark: _Toc46444653][bookmark: _Toc46487414]–	FeatureSetCombination
The IE FeatureSetCombination is a two-dimensional matrix of FeatureSet entries.
Each FeatureSetsPerBand contains a list of feature sets applicable to the carrier(s) of one band entry of the associated band combination. Across the associated bands, the UE shall support the combination of FeatureSets at the same position in the FeatureSetsPerBand. All FeatureSetsPerBand in one FeatureSetCombination must have the same number of entries.
Therefore, the UE configuration would again have to be according to one of such “rows” in FeatureSetCombination. This would imply that even if the UE supports e.g. additional functionality for one of the carriers in case of 1Tx+1Tx compared to what it advertised as 1Tx+2Tx, the UE cannot be configured with such additional functionalities when operating according to what it advertised in 1Tx+2Tx. 
[bookmark: _Toc47638633]The UE must be configured according to what it supports in FeatureSets at the same position (i.e. row) in the FeatureSetsPerBand within FeatureSetCombination.
What could be done is that the UE could be reconfigured according to what it supports in case 1Tx+1Tx once it switches to such case, which would imply that the switching between the cases in UL Tx switching feature would require a reconfiguration message, and seems thus not desirable. 
Another scenario that can be considered is that the UE may support additional functionality in carrier 2 in case 2 (see case 1 and 2 more above). While this case is indeed possible, it should be highlighted that in this case, if additional functionalities are reported for carrier 2, what the UE reports for carrier 1 would have to be downgraded, as usual for shared resources the UE reports among carriers in a band combination. For instance, if the UE reports in a legacy band combination with UL CA “1Tx+1Tx” that it can support maxNumberSRS-Ports-PerResource=n2 in carrier 1 and maxNumberSRS-Ports-PerResource=n2 in carrier 2, this UE could report a corresponding band combination that supports UL Tx switching UL CA “1Tx+2Tx” and maxNumberSRS-Ports-PerResource=n1 in carrier 1 and maxNumberSRS-Ports-PerResource=n4 in carrier 2 (i.e. carrier 1 capabilities would have to be downgraded in the case of UL Tx switching). As already mentioned, this is always possible among carriers reported within a band combination, and regardless of the scenario, the UE configuration at a given point in time would have to be according to a single scenario anyway. 
Hence, there is no particular use of advertising 1Tx+1Tx or 0Tx+2Tx in BandCombination-UplinkTxSwitch-r16. 
[bookmark: _Toc47638623]The band combinations where UL Tx switching is supported can only contain two UL carriers, where 1Tx is advertised on one of the carriers and 2Tx is advertised in the other carrier.  
Furthermore, given the aspects raised above regarding that the configuration provided by the network should respect what the UE supports, it should be noted that there is no particular advantage between indicating support of UL Tx switching in BandCombination-UplinkTxSwitch-r16 rather than using BandCombinationList. Currently the report of band combinations in BandCombination-UplinkTxSwitch-r16 ensures that a UE reporting 1Tx+2Tx would not be configured with UL MIMO layers that exceeds the UE capabilities, by a legacy network that would not understand that such MIMO layer capacity can only be used in a TDM manner. This same purpose, however, can be achieved by including MIMO layer indication into FeatureSetUplinkPerCC and still using BandCombinationList. To use the legacy band combination list would avoid complexity in the UE capability coordination in case of EN-DC and would also avoid the generally complex handling of additional band combination lists. Hence, we think it could be discussed whether there is a real need to keep a separate band combination list for the case of UL Tx switching. A TP is provided comparing the signalling with additional band combination list and using the legacy band combination list 5.1.
[bookmark: _Toc47638624]RAN2 to discuss whether it is still beneficial to keep a separate band combination list for the support of UL Tx switching.
2.2	UL CA boosting for UL Tx switching
In RAN#88e, a document was endorsed describing the following [2]:
For RAN2, the capability to indicate support of power boosting for CA case, and the RRC signaling to indicate whether such power boosting for CA case is allowed will be specified in Q3, while keep the RAN2 CR pack to this RAN plenary as approved. The capability for 3dB power boosting is defined per band combination. No spec change for RAN2 RRC procedures and MAC procedures. Send the LS to RAN2 in this RAN plenary.
As indicated above, RAN2 should design the UE capability and RRC configuration for the case when the UE supports power boosting for CA in UL Tx switching. For the UE capability, it is also indicated above that this capability should be defined per band combination. Hence, it is sufficient to have a single bit to indicate support of this feature in a band combination in which the UE also support UL TX switching.
[bookmark: _Toc47638625]A single field is included per band combination to indicate support of power boosting for CA case. This field can only be present if UL Tx switching is supported in the band combination.
On the configuration aspect, a UE that supports power boosting for CA should have this feature enabled once it is configured with UL Tx switching, this basically implies that once such UE is switched to case 2 (see the cases in section 2.1) it will increase its maximum power limit by 3dB. Hence, to account for this behaviour, the existing configuration for UL Tx switching can be used to clarify the case when the UE supports power boosting. A draft TP for the change in RRC configuration is given in 5.2.
[bookmark: _Toc47638626][bookmark: _GoBack]The field uplinkTxSwitchingCarrier is used to indicate the configuration of power boosting for CA.
3	Conclusion
In the previous sections we made the following observations: 
Observation 1	A switching between case 1 and 2 should not  affect the UE configuration.
Observation 2	Once the UE is configured with UL Tx switching, the support of its features cannot be indicated through BandCombinationList, since the band combinations in that list do not support UL Tx switching.
Observation 3	The UE must be configured according to what it supports in FeatureSets at the same position (i.e. row) in the FeatureSetsPerBand within FeatureSetCombination.


Based on the discussion in the previous sections we propose the following:
Proposal 1	The band combinations where UL Tx switching is supported can only contain two UL carriers, where 1Tx is advertised on one of the carriers and 2Tx is advertised in the other carrier.
Proposal 2	RAN2 to discuss whether it is still beneficial to keep a separate band combination list for the support of UL Tx switching.
Proposal 3	A single field is included per band combination to indicate support of power boosting for CA case. This field can only be present if UL Tx switching is supported in the band combination.
Proposal 4	The field uplinkTxSwitchingCarrier is used to indicate the configuration of power boosting for CA.
 


[bookmark: _In-sequence_SDU_delivery]4	References
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5	Text proposals
[bookmark: _Ref47620870]5.1	UL Tx switching alternative UE capability indication

5.1.1	Use of additional band combination list
[bookmark: _Toc46439851][bookmark: _Toc46444688][bookmark: _Toc46487449][bookmark: _Toc46439852][bookmark: _Toc46444689][bookmark: _Toc46487450]–	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-v1610  BandCombinationList-v1610                   OPTIONAL,
    supportedBandCombinationListSidelink-r16  BandCombinationListSidelink-r16       OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-r16  BandCombinationList-UplinkTxSwitch-r16 OPTIONAL
    ]]
}
–	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-v1590      BandCombinationList-v1590           OPTIONAL
    ]],
    [[
    supportedBandCombinationListNEDC-Only-v15a0    SEQUENCE {
        supportedBandCombinationList-v1540      BandCombinationList-v1540       OPTIONAL,
        supportedBandCombinationList-v1560      BandCombinationList-v1560       OPTIONAL,
        supportedBandCombinationList-v1570      BandCombinationList-v1570       OPTIONAL,
        supportedBandCombinationList-v1580      BandCombinationList-v1580       OPTIONAL,
        supportedBandCombinationList-v1590      BandCombinationList-v1590       OPTIONAL
    }                                                                           OPTIONAL
    ]],
    [[
    supportedBandCombinationList-v1610      BandCombinationList-v1610           OPTIONAL,
    supportedBandCombinationListNEDC-Only-v1610   BandCombinationList-v1610     OPTIONAL,
    supportedBandCombinationList-UplinkTxSwitch-r16 BandCombinationList-UplinkTxSwitch-r16 OPTIONAL
    ]]
}

-- TAG-RF-PARAMETERSMRDC-STOP
-- ASN1STOP

[bookmark: _Toc46439807][bookmark: _Toc46444644][bookmark: _Toc46487405]–	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-v1580 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1580

BandCombinationList-v1590 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1590

BandCombinationList-v1610 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1610

BandCombinationList-UplinkTxSwitch-r16 ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-UplinkTxSwitch-r16

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-v1610 ::=          SEQUENCE {
    bandList-v1610                      SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParameters-v1610  OPTIONAL,
        ca-ParametersNR-v1610               CA-ParametersNR-v1610                  OPTIONAL,
        ca-ParametersNRDC-v1610             CA-ParametersNRDC-v1610                OPTIONAL,
        powerClass-v1610                    ENUMERATED {pc1dot5}                   OPTIONAL
}

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-v1580 ::=           SEQUENCE {
    mrdc-Parameters-v1580               MRDC-Parameters-v1580
}

BandCombination-v1590::=            SEQUENCE {
    supportedBandwidthCombinationSetIntraENDC  BIT STRING (SIZE (1..32))           OPTIONAL,
    mrdc-Parameters-v1590                      MRDC-Parameters-v1590
}

BandCombination-UplinkTxSwitch-r16 ::= SEQUENCE {
    bandCombination-r16                 BandCombination,
    bandCombination-v1540               BandCombination-v1540                      OPTIONAL,
    bandCombination-v1560               BandCombination-v1560                      OPTIONAL,
    bandCombination-v1570               BandCombination-v1570                      OPTIONAL,
    bandCombination-v1580               BandCombination-v1580                      OPTIONAL,
    bandCombination-v1590               BandCombination-v1590                      OPTIONAL,
    bandCombination-v1610               BandCombination-v1610                      OPTIONAL,
    supportedBandPairListNR-r16         SEQUENCE (SIZE (1..maxULTxSwitchingBandPairs)) OF ULTxSwitchingBandPair-r16,
    uplinkTxSwitching-OptionSupport-r16 ENUMERATED {switchedUL, dualUL, both}      OPTIONAL,
    ...
}

[bookmark: _Toc46440014][bookmark: _Toc46444851][bookmark: _Toc46487612]–	CG-ConfigInfo
This message is used by master eNB or gNB to request the SgNB or SeNB to perform certain actions e.g. to establish, modify or release an SCG. The message may include additional information e.g. to assist the SgNB or SeNB to set the SCG configuration. It can also be used by a CU to request a DU to perform certain actions, e.g. to establish, or modify an MCG or SCG.
Direction: Master eNB or gNB to secondary gNB or eNB, alternatively CU to DU.
[bookmark: _Hlk43355492]CG-ConfigInfo message
-- ASN1START
-- TAG-CG-CONFIG-INFO-START

CG-ConfigInfo ::=               SEQUENCE {
    criticalExtensions              CHOICE {
        c1                              CHOICE{
            cg-ConfigInfo               CG-ConfigInfo-IEs,
            spare3 NULL, spare2 NULL, spare1 NULL
        },
        criticalExtensionsFuture        SEQUENCE {}
    }
}

CG-ConfigInfo-IEs ::=           SEQUENCE {
    ue-CapabilityInfo               OCTET STRING (CONTAINING UE-CapabilityRAT-ContainerList)          OPTIONAL,-- Cond SN-AddMod
    candidateCellInfoListMN         MeasResultList2NR                                                 OPTIONAL,
    candidateCellInfoListSN         OCTET STRING (CONTAINING MeasResultList2NR)                       OPTIONAL,
    measResultCellListSFTD-NR       MeasResultCellListSFTD-NR                                         OPTIONAL,
    scgFailureInfo                  SEQUENCE {
        failureType                     ENUMERATED { t310-Expiry, randomAccessProblem,
                                                     rlc-MaxNumRetx, synchReconfigFailure-SCG,
                                                     scg-reconfigFailure,
                                                     srb3-IntegrityFailure},
        measResultSCG                   OCTET STRING (CONTAINING MeasResultSCG-Failure)
    }                                                                                                 OPTIONAL,
    configRestrictInfo              ConfigRestrictInfoSCG                                             OPTIONAL,
    drx-InfoMCG                     DRX-Info                                                          OPTIONAL,
    measConfigMN                    MeasConfigMN                                                      OPTIONAL,
    sourceConfigSCG                 OCTET STRING (CONTAINING RRCReconfiguration)                      OPTIONAL,
    scg-RB-Config                   OCTET STRING (CONTAINING RadioBearerConfig)                       OPTIONAL,
    mcg-RB-Config                   OCTET STRING (CONTAINING RadioBearerConfig)                       OPTIONAL,
    mrdc-AssistanceInfo             MRDC-AssistanceInfo                                               OPTIONAL,
    nonCriticalExtension            CG-ConfigInfo-v1540-IEs                                           OPTIONAL
}

********* omitted irrelevant parts *******************

ConfigRestrictInfoSCG ::=       SEQUENCE {
    allowedBC-ListMRDC              BandCombinationInfoList                                       OPTIONAL,
    powerCoordination-FR1               SEQUENCE {
        p-maxNR-FR1                     P-Max                                                     OPTIONAL,
        p-maxEUTRA                      P-Max                                                     OPTIONAL,
        p-maxUE-FR1                     P-Max                                                     OPTIONAL
    }                                                                                             OPTIONAL,
    servCellIndexRangeSCG           SEQUENCE {
        lowBound                        ServCellIndex,
        upBound                         ServCellIndex
    }                                                                                             OPTIONAL,   -- Cond SN-AddMod
    maxMeasFreqsSCG                     INTEGER(1..maxMeasFreqsMN)                                OPTIONAL,
    dummy                               INTEGER(1..maxMeasIdentitiesMN)                           OPTIONAL,
    ...,
    [[
    selectedBandEntriesMNList        SEQUENCE (SIZE (1..maxBandComb)) OF SelectedBandEntriesMN    OPTIONAL,
    pdcch-BlindDetectionSCG          INTEGER (1..15)                                              OPTIONAL,
    maxNumberROHC-ContextSessionsSN  INTEGER(0.. 16384)                                           OPTIONAL
    ]],
    [[
    maxIntraFreqMeasIdentitiesSCG     INTEGER(1..maxMeasIdentitiesMN)                             OPTIONAL,
    maxInterFreqMeasIdentitiesSCG     INTEGER(1..maxMeasIdentitiesMN)                             OPTIONAL
    ]],
    [[
    p-maxNR-FR1-MCG-r16               P-Max                                                       OPTIONAL,
    powerCoordination-FR2-r16         SEQUENCE {
        p-maxNR-FR2-MCG-r16                P-Max                                                  OPTIONAL,
        p-maxNR-FR2-SCG-r16                P-Max                                                  OPTIONAL,
        p-maxUE-FR2-r16                    P-Max                                                  OPTIONAL
    }                                                                                             OPTIONAL,
    nrdc-PC-mode-FR1-r16    ENUMERATED {semi-static-mode1, semi-static-mode2, dynamic}            OPTIONAL,
    nrdc-PC-mode-FR2-r16    ENUMERATED {semi-static-mode1, semi-static-mode2, dynamic}            OPTIONAL,
    maxMeasSRS-ResourceSCG-r16       INTEGER(0..maxNrofCLI-SRS-Resources-r16)                     OPTIONAL,
    maxMeasCLI-ResourceSCG-r16       INTEGER(0..maxNrofCLI-RSSI-Resources-r16)                    OPTIONAL,
    maxNumberEHC-ContextsSN-r16      INTEGER(0..65536)                                            OPTIONAL,
    allowedReducedConfigForOverheating-r16      OverheatingAssistance                             OPTIONAL
    ]]
}

********* omitted irrelevant parts *******************

-- TAG-CG-CONFIG-INFO-STOP
-- ASN1STOP

	CG-ConfigInfo field descriptions

	alignedDRX-Indication
This field is signalled upon MN triggered CGI reporting by the UE that requires aligned DRX configurations between the MCG and the SCG (i.e. same DRX cycle and on-duration configured by MN completely contains on-duration configured by SN).

	allowedBC-ListMRDC
A list of indices referring to band combinations in MR-DC capabilities from which SN is allowed to select the SCG band combination. Each entry refers to:
- a band combination numbered according to supportedBandCombinationList and supportedBandCombinationList-UplinkTxSwitch in the UE-MRDC-Capability (in case of (NG)EN-DC), or according to supportedBandCombinationList and supportedBandCombinationListNEDC-Only in the UE-MRDC-Capability (in case of NE-DC), or according to supportedBandCombinationList in the UE-NR-Capability (in case of NR-DC),
- and the Feature Sets allowed for each band entry. All MR-DC band combinations indicated by this field comprise the MCG band combination, which is a superset of the MCG band(s) selected by MN.



5.1.2	Use of legacy band combination list
[bookmark: _Toc46439827][bookmark: _Toc46444664][bookmark: _Toc46487425]–	FeatureSetUplinkPerCC
The IE FeatureSetUplinkPerCC indicates a set of features that the UE supports on the corresponding carrier of one band entry of a band combination.
FeatureSetUplinkPerCC information element
-- ASN1START
-- TAG-FEATURESETUPLINKPERCC-START

FeatureSetUplinkPerCC ::=               SEQUENCE {
    supportedSubcarrierSpacingUL            SubcarrierSpacing,
    supportedBandwidthUL                    SupportedBandwidth,
    channelBW-90mhz                         ENUMERATED {supported}                      OPTIONAL,
    mimo-CB-PUSCH                           SEQUENCE {
        maxNumberMIMO-LayersCB-PUSCH            MIMO-LayersUL                               OPTIONAL,
        maxNumberSRS-ResourcePerSet             INTEGER (1..2)
    }                                                                                   OPTIONAL,
    maxNumberMIMO-LayersNonCB-PUSCH         MIMO-LayersUL                               OPTIONAL,
    supportedModulationOrderUL              ModulationOrder                             OPTIONAL
}
FeatureSetUplinkPerCC-v1540 ::=       SEQUENCE {
    mimo-NonCB-PUSCH                      SEQUENCE {
        maxNumberSRS-ResourcePerSet           INTEGER (1..4),
        maxNumberSimultaneousSRS-ResourceTx   INTEGER (1..4)
    } OPTIONAL
}
FeatureSetUplinkPerCC-v16xy ::=       SEQUENCE {
    maxNumberMIMO-LayersCB-ULTxSwitching    MIMO-LayersUL
    } OPTIONAL
}

-- TAG-FEATURESETUPLINKPERCC-STOP
-- ASN1STOP

–	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-v1580 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1580

BandCombinationList-v1590 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1590

BandCombinationList-v1610 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1610

BandCombinationList-v16xy ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v16xy

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-v1610 ::=          SEQUENCE {
    bandList-v1610                      SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParameters-v1610  OPTIONAL,
        ca-ParametersNR-v1610               CA-ParametersNR-v1610                  OPTIONAL,
        ca-ParametersNRDC-v1610             CA-ParametersNRDC-v1610                OPTIONAL,
        powerClass-v1610                    ENUMERATED {pc1dot5}                   OPTIONAL
}

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-v1580 ::=           SEQUENCE {
    mrdc-Parameters-v1580               MRDC-Parameters-v1580
}

BandCombination-v1590::=            SEQUENCE {
    supportedBandwidthCombinationSetIntraENDC  BIT STRING (SIZE (1..32))           OPTIONAL,
    mrdc-Parameters-v1590                      MRDC-Parameters-v1590
}

BandCombination-v16xy ::= SEQUENCE {
    supportedBandPairListNR-r16         SEQUENCE (SIZE (1..maxULTxSwitchingBandPairs)) OF ULTxSwitchingBandPair-r16,
    uplinkTxSwitching-OptionSupport-r16 ENUMERATED {switchedUL, dualUL, both}      OPTIONAL,
}

[bookmark: _Ref47619732]5.2	UL CA boosting configuration
UplinkTxSwitching-r16 ::=              SEQUENCE {
    uplinkTxSwitchingPeriodLocation-r16    BOOLEAN,
    uplinkTxSwitchingCarrier-r16           ENUMERATED {carrier1, carrier2}
}

-- TAG-SERVINGCELLCONFIG-STOP
-- ASN1STOP

	UplinkConfig field descriptions

	carrierSwitching
Includes parameters for configuration of carrier based SRS switching (see TS 38.214 [19], clause 6.2.1.3.

	uplinkTxSwitchingPeriodLocation
Indicates whether the location of UL Tx switching period is configured in this uplink carrier in case of inter-band UL CA, SUL, or EN-DC, as specified in TS 38.101-1 [15] and TS 38.101-3 [34]. In case of inter-band UL CA or SUL, network configures this field to TRUE for one of the uplink carriers involved in dynamic UL TX switching and configures this field in the other carrier to FALSE. In case of EN-DC, network always configures this field to TRUE for NR carrier (i.e. with EN-DC, the UL switching period always occurs on the NR carrier).

	uplinkTxSwitchingCarrier
Indicates that the configured carrier is carrier1 or carrier2 for dynamic uplink Tx switching, as defined in TS 38.101-1 [15] and TS 38.101-3 [34]. In case of inter-band UL CA or SUL, network configures one of the two uplink carriers involved in dynamic UL TX switching as carrier1 and the other as carrier2. In case of EN-DC, network always configures the NR carrier as carrier 2. If the UE supports power boosting for CA, the maximum power limit for carrier2 shall be increased by 3dB.  
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