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	Reason for change:
	Uplink Tx switching has been extended to the following scenarios in Rel-17 FR1 RF requirements enhancement WI, with the latest WID in RP-212527.
· 2Tx-2Tx switching between two uplink carriers for SUL and UL CA
· 1Tx-2Tx and 2Tx-2Tx switching between 1 carrier on band A and 2 contiguous aggregated carriers on band B for SUL and UL CA
Regarding the UL-MIMO coherence for the above Rel-17 Tx switching scenarios, RAN4 reached the following agreements in RAN4#101-e meeting:

	· For 3CC (within 2 bands) 1Tx-2Tx switching
· The Rel-16 per BC UE capability for 2CC 1Tx-2Tx switching can be applied, i.e., the same capability applies to both Rel-16 and Rel-17 1Tx-2Tx switching.
· If the per BC UL-MIMO capability for 1Tx-2Tx switching is absent, the existing Rel-15 per band UE capability pusch-TransCoherence is applicable to each of the 2Tx-capable bands for 1Tx-2Tx switching.
· For 2CC and 3CC 2Tx-2Tx (within 2 bands) switching
· Introduce new per band per BC UL-MIMO coherence capability, and the same capability applies to both 2CC and 3CC (within 2 bands) 2Tx-2Tx switching.
· If the per band per BC UL-MIMO coherence capability is absent, the per BC UL-MIMO coherence capability for 1Tx-2Tx switching is applicable to 2Tx-2Tx switching.
· If both the per band per BC UL-MIMO coherence capability and per BC UL-MIMO coherence are absent, the existing Rel-15 per band UE capability pusch-TransCoherence is applicable to each of the bands for 2Tx-2Tx switching.
· The above UL-MIMO coherence capability for Tx switching applies when UE is configured with uplink switching, and uplink switching is triggered by the switching mechanisms specified in RAN1 between last transmitted SRS and scheduled PUSCH transmission.



Based on that, RAN4 agreed and sent an LS [R2-2200120-R4-2120039] to ask RAN2 to take into consideration above RAN4 agreements on UL MIMO coherence related UE capability to introduce UE capability signalling. 

	
	

	Summary of change:
	In 6.3.3 BandCombinationList
· Add uplinkTxSwitchingBandParametersList-v17xx to indicate a list of per band per band combination capabilities for UL Tx switching.
· Add UplinkTxSwitchingBandParameters-v17xx to report the UL Tx switching specific band parameters for a given band combination. The capability signalling comprises of the following parameters: bandIndex-r17 indicates a band on which UE supports dynamic UL Tx switching with another band in the band combination. uplinkTxSwitching2T2T-PUSCH-TransCoherence-r17 is used to report UL MIMO coherence capability for Rel-17 2Tx-2Tx switching. 

Impact Analysis
Impacted 5G architecture options:
NR CA, SUL

Impacted functionality:
UL Tx switching

Inter-operability:
1. If the UE is implemented according to the CR and the NW is not, in case the UE reports the new UE capablity which is not same with the capability reported in existing capablity parameter pusch-TransCoherence, the NW will not consider the capability reported for UL Tx switching, but assume the capability reported in existing capablity parameter pusch-TransCoherence is applied to UL Tx switching, leading to misalignement between NW and the UE.
2. If the NW is implemented according to the CR and the UE is not, the UE needs to support the same capability reported in existing UE parameter for UL Tx switching, as it can not report the UL Tx switching specific capability.

	
	

	Consequences if not approved:
	UE cannot report different UE capability of UL MIMO coherence specific to Rel-17 UL Tx switching.
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[bookmark: _Toc90651303][bookmark: _Toc68015371][bookmark: _Toc60777430][bookmark: _Toc60777454][bookmark: _Toc68015395]–	BandCombinationList
The IE BandCombinationList contains a list of NR CA, NR non-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-v15g0 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v15g0

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

BandCombinationList-v1630 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1630

BandCombinationList-v1640 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1640

BandCombinationList-v1650 ::=       SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v1650

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

BandCombinationList-UplinkTxSwitch-v1630 ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-UplinkTxSwitch-v1630

BandCombinationList-UplinkTxSwitch-v1640 ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-UplinkTxSwitch-v1640

BandCombinationList-UplinkTxSwitch-v1650 ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-UplinkTxSwitch-v1650

BandCombinationList-UplinkTxSwitch-v1670 ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-UplinkTxSwitch-v1670

BandCombinationList-UplinkTxSwitch-v17xx ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-UplinkTxSwitch-v17xx

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-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-v15g0::=            SEQUENCE {
    ca-ParametersNR-v15g0               CA-ParametersNR-v15g0                      OPTIONAL,
    ca-ParametersNRDC-v15g0             CA-ParametersNRDC-v15g0                    OPTIONAL,
    mrdc-Parameters-v15g0               MRDC-Parameters-v15g0                      OPTIONAL
}

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,
        powerClassNRPart-r16                ENUMERATED {pc1, pc2, pc3, pc5}        OPTIONAL,
        featureSetCombinationDAPS-r16       FeatureSetCombinationId                OPTIONAL,
        mrdc-Parameters-v1620               MRDC-Parameters-v1620                  OPTIONAL
}

BandCombination-v1630 ::=                   SEQUENCE {
    ca-ParametersNR-v1630                       CA-ParametersNR-v1630                                             OPTIONAL,
    ca-ParametersNRDC-v1630                     CA-ParametersNRDC-v1630                                           OPTIONAL,
    mrdc-Parameters-v1630                       MRDC-Parameters-v1630                                             OPTIONAL,
    supportedTxBandCombListPerBC-Sidelink-r16   BIT STRING (SIZE (1..maxBandComb))                                OPTIONAL,
    supportedRxBandCombListPerBC-Sidelink-r16   BIT STRING (SIZE (1..maxBandComb))                                OPTIONAL,
    scalingFactorTxSidelink-r16                 SEQUENCE (SIZE (1..maxBandComb)) OF ScalingFactorSidelink-r16     OPTIONAL,
    scalingFactorRxSidelink-r16                 SEQUENCE (SIZE (1..maxBandComb)) OF ScalingFactorSidelink-r16     OPTIONAL
}

BandCombination-v1640 ::=                   SEQUENCE {
    ca-ParametersNR-v1640                       CA-ParametersNR-v1640                                             OPTIONAL,
    ca-ParametersNRDC-v1640                     CA-ParametersNRDC-v1640                                           OPTIONAL
}

BandCombination-v1650 ::=          SEQUENCE {
    ca-ParametersNRDC-v1650             CA-ParametersNRDC-v1650                 OPTIONAL
}

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,
    uplinkTxSwitching-PowerBoosting-r16 ENUMERATED {supported}                     OPTIONAL,
...
}
-- FFS: whether switching option can be reported differently for 1T2T and 2T2T

BandCombination-UplinkTxSwitch-v1630 ::=    SEQUENCE {
    bandCombination-v1630                       BandCombination-v1630              OPTIONAL
}

BandCombination-UplinkTxSwitch-v1640 ::=    SEQUENCE {
    bandCombination-v1640                       BandCombination-v1640              OPTIONAL
}

BandCombination-UplinkTxSwitch-v1650 ::= SEQUENCE {
    bandCombination-v1650               BandCombination-v1650                      OPTIONAL
}

BandCombination-UplinkTxSwitch-v1670 ::= SEQUENCE {
    bandCombination-v15g0                    BandCombination-v15g0                 OPTIONAL
}

BandCombination-UplinkTxSwitch-v17xx ::=    SEQUENCE {
supportedBandPairListNR-v17xx         SEQUENCE (SIZE (1..maxULTxSwitchingBandPairs)) OF ULTxSwitchingBandPair-v17xx			OPTIONAL,
uplinkTxSwitchingBandParametersList-v17xx 	SEQUENCE (SIZE (1.. maxSimultaneousBands)) OF UplinkTxSwitchingBandParameters-v17xx		OPTIONAL
}


ULTxSwitchingBandPair-r16 ::=       SEQUENCE {
    bandIndexUL1-r16                    INTEGER(1..maxSimultaneousBands),
    bandIndexUL2-r16                    INTEGER(1..maxSimultaneousBands),
    uplinkTxSwitchingPeriod-r16         ENUMERATED {n35us, n140us, n210us},
    uplinkTxSwitching-DL-Interruption-r16 BIT STRING (SIZE(1..maxSimultaneousBands)) OPTIONAL
}

ULTxSwitchingBandPair-v17xx ::=       SEQUENCE {
uplinkTxSwitchingPeriod2T2T-r17         ENUMERATED {n35us, n140us, n210us}  OPTIONAL
}

UplinkTxSwitchingBandParameters-v17xx ::=       SEQUENCE {
    bandIndex-r17                    						INTEGER(1..maxSimultaneousBands),   
uplinkTxSwitching2T2T-PUSCH-TransCoherence-r17         	ENUMERATED {nonCoherent, fullCoherent}            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
}

BandParameters-v1610 ::=         SEQUENCE {
    srs-TxSwitch-v1610               SEQUENCE {
        supportedSRS-TxPortSwitch-v1610  ENUMERATED {t1r1-t1r2, t1r1-t1r2-t1r4, t1r1-t1r2-t2r2-t2r4, t1r1-t1r2-t2r2-t1r4-t2r4,
                                                         t1r1-t2r2, t1r1-t2r2-t4r4}
    }                                                                              OPTIONAL
}

ScalingFactorSidelink-r16 ::=       ENUMERATED {f0p4, f0p75, f0p8, f1}

-- TAG-BANDCOMBINATIONLIST-STOP
-- ASN1STOP

	BandCombination field descriptions

	BandCombinationList-v1540, BandCombinationList-v1550, BandCombinationList-v1560, BandCombinationList-v1570, BandCombinationList-v1580, BandCombinationList-v1590, BandCombinationList-v15g0, BandCombinationList-r16
The UE shall include the same number of entries, and listed in the same order, as in BandCombinationList (without suffix). If the field is included in supportedBandCombinationListNEDC-Only-v1610, the UE shall include the same number of entries, and listed in the same order, as in BandCombinationList of supportedBandCombinationListNEDC-Only (without suffix) field.
If the field is included in supportedBandCombinationListNEDC-Only-v15a0, the UE shall include the same number of entries, and listed in the same order, as in BandCombinationList (without suffix) of supportedBandCombinationListNEDC-Only (without suffix) field.

	BandCombinationList-UplinkTxSwitch-r16, BandCombinationList-UplinkTxSwitch-v1630, BandCombinationList-UplinkTxSwitch-v1640, BandCombinationList-UplinkTxSwitch-v1650, BandCombinationList-UplinkTxSwitch-v17xx
The UE shall include the same number of entries, and listed in the same order, as in BandCombinationList-UplinkTxSwitch-r16. 
For the field of supportedBandCombinationList-UplinkTxSwitch-v17xx, if the UE does not support 2Tx-2Tx switching for a given band combination, the field of supportedBandPairListNR-v17xx in the corresponding entry is absent.

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

	featureSetCombinationDAPS
If this field is present for a band combination, it reports the feature set combination supported for the band combination when any DAPS bearer is configured.

	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.

	supportedBandPairListNR-r16, supportedBandPairListNR-v17xx
Indicates a list of band pair supporting UL Tx switching as defined in TS 38.101-1 [15] for a given band combination. 
A UE supporting 2Tx-2Tx switching should include both of supportedBandPairListNR-r16 and supportedBandPairListNR-v17xx. And the UE shall include the same number of entries listed in the same order as in supportedBandPairListNR-r16.
If the UE does not support 2Tx-2Tx switching for a given band pair, the field of uplinkTxSwitchingPeriod2T2T in the corresponding entry is absent.

	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

	srs-TxSwitch
Indicates supported SRS antenna switch capability for the associated band. If the UE indicates support of SRS-SwitchingTimeNR, the UE is allowed to set this field for a band with associated FeatureSetUplinkId set to 0 for SRS carrier switching.

	uplinkTxSwitchingBandParametersList-v17xx
Indicates a list of per band per band combination capabilities for UL Tx switching.
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