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	Reason for change:
	The UE capability for SRS carrier switching is still missing in current specification.  

	
	

	Summary of change:
	Add capability for SRS carrier switching according the RAN4 LS [R4-1811534].

 It should be noticed that In the current capability structure, the capabilities per band per band combination are placed in the FeatureSetDownlink and FeatureSetUplink. However, the capability of SRS carrier switching time is the time switching between carriers in the same or different bands. If this capability is added in FeatureSetDownlink/FeatureSetUplink in per band per band combination level, it is not clear which switching time is applied for inter-band SRS carrier switch scenario. For example, for a given band combination (band A + band B), the switching time for Band A is S1, and the switching time for Band B is S2. It is clear on how to apply switching time for intra-band SRS carrier switch scenario. But for the SRS carrier switch from carrier in Band A to the carrier in Band B, it is confusion on how to apply the switching time. In LTE, the switching time is reported per band pair in a band combination, The similar structure could be used for NR to report the SRS carrier switching time. i.e, add band pair list in the band combination level for SRS carrier switching time report.
Impact analysis
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UE radio capability
Apply for both ENDC and SA

Inter-operability:

1.    If the network is implemented according to the CR and the UE is not, there are no inter-operability problems.

2.    If the UE is implemented according to the CR and the network is not, there are no inter-operability problems.
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------------------------------------------Text omitted-------------------------------------------------------------
–
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-v15xy ::=


SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-v15xy

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-v15xy::= 



SEQUENCE {


sRSSwitchingTimeBandPairList







SRSSwitchingTimeBandPairList,


...
}

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
    }

}

-- TAG-BANDCOMBINATIONLIST-STOP

-- ASN1STOP

	BandCombination field descriptions

	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 BWCS#0 and so on. If the bit is set to 1, the UE supports the corresponding BWCS.


------------------------------------------Text omitted-------------------------------------------------------------
–
SupportedBandwidth
The IE SupportedBandwidth is used to indicate the maximum channel bandwidth supported by the UE on one carrier of a band of a band combination.

SupportedBandwidth information element

-- ASN1START

-- TAG-SUPPORTEDBANDWIDTH-START

SupportedBandwidth ::=      CHOICE {

    fr1                         ENUMERATED {mhz5, mhz10, mhz15, mhz20, mhz25, mhz30, mhz40, mhz50, mhz60, mhz80, mhz100},

    fr2                         ENUMERATED {mhz50, mhz100, mhz200, mhz400}

}

-- TAG-SUPPORTEDBANDWIDTH-STOP

-- ASN1STOP

–
SRSSwitchingTimeBandPairList
The IE SRSSwitchingTimeBandPairList is used to indicate the SRS carrier switching time supported by the UE for one band pair.

SRSSwitchingTimeBandPairList information element

-- ASN1START

-- TAG-SRSSWITCHINGTIMEBANDPAIRLIST-START

SRSSwitchingTimeBandPairList ::= SEQUENCE { 


switchingBandA




FreqBandIndicatorNR,


sRSSwitchingTimeParameters

SEQUENCE (SIZE (1..maxSimultaneousBands)) OF SRSSwitchingTimeParameters

}

SRSSwitchingTimeParameters::= SEQUENCE {


switchingBandB


FreqBandIndicatorNR,


SwitchingTimeDL


ENUMERATED {n0us, n30us, n100us, n140us, n200us, n300us, N500us, n900us},


SwitchingTimeUL


ENUMERATED {n0us, n30us, n100us, n140us, n200us, n300us, N500us, n900us} 

}

-- TAG-SRSSWITCHINGTIMEBANDPAIRLIST-STOP

-- ASN1STOP

	SRSSwitchingTimeBandPairList field descriptions

	SRSSwitchingTimeBandPairList 

SRS Switching time that the UE supports when switching SRS carrier from switchingBandA to switchingBandB. For Intra-band CA the available values are
0us, 30us, 100us 140us and 200us, and for Inter-band CA the available values are 0us, 30us, 100us, 200us, 300us, 500us and 900us.


------------------------------------------Text omitted-------------------------------------------------------------
–
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,

... ,


[[bandCombinationList-v15xy


BandCombinationList-v15xy

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              ENUMERATED {n60, n70, n80, n90, n100}           OPTIONAL
    ]]

}

-- TAG-RF-PARAMETERS-STOP

-- ASN1STOP

	RF-Parameters field descriptions

	appliedFreqBandListFilter
In this field the UE mirrors the FreqBandList that the NW provided in the capability enquiry, if any. The UE filtered the band combinations in the supportedBandCombinationList in accordance with this appliedFreqBandListFilter. The UE does not include this field if the UE capability is requested by E-UTRAN and the network request includes the field eutra-nr-only [10].

	supportedBandCombinationList
A list of band combinations that the UE supports for NR (without MR-DC). The FeatureSetCombinationId:s in this list refer to the FeatureSetCombination entries in the featureSetCombinations list in the UE-NR-Capability IE. The UE does not include this field if the UE capability is requested by E-UTRAN and the network request includes the field eutra-nr-only [10].
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