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	Reason for change:
	RAN4 sent LS (R4-1902682) to RAN2 including the aspects on beam correspondence feature implemented for FR2 UE.

In this LS, RAN4 provide their agreements for two UE capability parameters, i.e. beamCorrespondence and beamCorrespondenceCA.

· beamCorrespondence Indicates whether UE supports beam correspondence without relying on UL beam sweeping, bit-1 indicates beam sweeping is not needed to meet beam correspondence requirement, bit-0 indicates beam sweeping is needed to meet beam correspondence requirement, as defined in TS 38.101-2

· For intra-band CA in FR2, the same beam correspondence relationship for beam management is supported across CCs in Rel-15 and no requirement is specified. Beam correspondence performance for intra-band CA is fulfilled if the beam correspondence requirements defined in section 6.6 (of TS38.101-2) is met for non-CA case.

For the beamCorrespondence UE capability, RAN2 already treated this issue in RAN2#105 based on the RAN#82 agreement (RP-182879), and the changed description is included in the agreed CR (R2-1902636).

It seems that the clarification for the beamCorrespondenceCA is required based on the agreements from RAN4.
For beamCorrespodenceCA feature, RAN4 will not introduce the requirement for CA case because: 

· For inter-band CA in FR2, beam correspondence relationship is considered to be different across CCs within different bands.

· For intra-band CA in FR2, the same beam correspondence relationship for beam management is supported across CCs in Rel-15 and no requirement is specified.

In other words, we expect  beamCorrespondenceCA feature will not be used to differentiate any UE performance at least in Rel-15. That is, this feature should be supported for UEs as RAN4 perspective.

NOTE: beamCorrespondenceCA is now signalled per Band, it means this feature is only applicable for intra-band CA in FR2.


	
	

	Summary of change:
	Dummify the beamCorrespondenceCA field in MIMO-ParametersPerBand IE
Impact analysis
Impacted 5G architecture options:
Standalone
Impacted functionality:
Beam correspondence for intra-band CA in FR2
Inter-operability:

1. If the network is implemented according to the CR and the UE is not, UEs might not support the beam correspondence for the specific CC when the network configures the intra-band CA in FR2.
2. If the UE is implemented according to the CR and the network is not, there is no problem.

	
	

	Consequences if not approved:
	UE may not support the beam correspondence for intra-band CA in FR2.
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Start the change

–
MIMO-ParametersPerBand
The IE MIMO-ParametersPerBand is used to convey MIMO related parameters specific for a certain band (not per feature set or band combination).

MIMO-ParametersPerBand information element

-- ASN1START

-- TAG-MIMO-PARAMETERSPERBAND-START

MIMO-ParametersPerBand ::=          SEQUENCE {

    tci-StatePDSCH                      SEQUENCE {

        maxNumberConfiguredTCIstatesPerCC   ENUMERATED {n4, n8, n16, n32, n64, n128}                               OPTIONAL,

        maxNumberActiveTCI-PerBWP           ENUMERATED {n1, n2, n4, n8}                                            OPTIONAL
    }                                                                                                              OPTIONAL,

    additionalActiveTCI-StatePDCCH              ENUMERATED {supported}                                             OPTIONAL,

    pusch-TransCoherence                        ENUMERATED {nonCoherent, partialCoherent, fullCoherent}            OPTIONAL,

    beamCorrespondenceWithoutUL-BeamSweeping    ENUMERATED {supported}                                             OPTIONAL,

    periodicBeamReport                          ENUMERATED {supported}                                             OPTIONAL,

    aperiodicBeamReport                         ENUMERATED {supported}                                             OPTIONAL,

    sp-BeamReportPUCCH                          ENUMERATED {supported}                                             OPTIONAL,

    sp-BeamReportPUSCH                          ENUMERATED {supported}                                             OPTIONAL,

    dummy1                                      DummyG                                                             OPTIONAL,

    maxNumberRxBeam                             INTEGER (2..8)                                                     OPTIONAL,

    maxNumberRxTxBeamSwitchDL                   SEQUENCE {

        scs-15kHz                                   ENUMERATED {n4, n7, n14}                                       OPTIONAL,

        scs-30kHz                                   ENUMERATED {n4, n7, n14}                                       OPTIONAL,

        scs-60kHz                                   ENUMERATED {n4, n7, n14}                                       OPTIONAL,

        scs-120kHz                                  ENUMERATED {n4, n7, n14}                                       OPTIONAL,

        scs-240kHz                                  ENUMERATED {n4, n7, n14}                                       OPTIONAL
    }                                                                                                              OPTIONAL,

    maxNumberNonGroupBeamReporting              ENUMERATED {n1, n2, n4}                                            OPTIONAL,

    groupBeamReporting                          ENUMERATED {supported}                                             OPTIONAL,

    uplinkBeamManagement                        SEQUENCE {

        maxNumberSRS-ResourcePerSet-BM              ENUMERATED {n2, n4, n8, n16},

        maxNumberSRS-ResourceSet                    INTEGER (1..8)

    }                                                                                                              OPTIONAL,

    maxNumberCSI-RS-BFD                 INTEGER (1..64)                                                            OPTIONAL,

    maxNumberSSB-BFD                    INTEGER (1..64)                                                            OPTIONAL,

    maxNumberCSI-RS-SSB-CBD             INTEGER (1..256)                                                           OPTIONAL,

    dummy2                              ENUMERATED {supported}                                                     OPTIONAL,

    twoPortsPTRS-UL                     ENUMERATED {supported}                                                     OPTIONAL,

    dummy5                              SRS-Resources                                                              OPTIONAL,

    dummy3                              INTEGER (1..4)                                                             OPTIONAL,

    beamReportTiming                    SEQUENCE {

        scs-15kHz                           ENUMERATED {sym2, sym4, sym8}                                          OPTIONAL,

        scs-30kHz                           ENUMERATED {sym4, sym8, sym14, sym28}                                  OPTIONAL,

        scs-60kHz                           ENUMERATED {sym8, sym14, sym28}                                        OPTIONAL,

        scs-120kHz                          ENUMERATED {sym14, sym28, sym56}                                       OPTIONAL
    }                                                                                                              OPTIONAL,

    ptrs-DensityRecommendationSetDL     SEQUENCE {

        scs-15kHz                           PTRS-DensityRecommendationDL                                           OPTIONAL,

        scs-30kHz                           PTRS-DensityRecommendationDL                                           OPTIONAL,

        scs-60kHz                           PTRS-DensityRecommendationDL                                           OPTIONAL,

        scs-120kHz                          PTRS-DensityRecommendationDL                                           OPTIONAL
    }                                                                                                              OPTIONAL,

    ptrs-DensityRecommendationSetUL     SEQUENCE {

        scs-15kHz                           PTRS-DensityRecommendationUL                                           OPTIONAL,

        scs-30kHz                           PTRS-DensityRecommendationUL                                           OPTIONAL,

        scs-60kHz                           PTRS-DensityRecommendationUL                                           OPTIONAL,

        scs-120kHz                          PTRS-DensityRecommendationUL                                           OPTIONAL
    }                                                                                                              OPTIONAL,

    dummy4                              DummyH                                                                     OPTIONAL,

    aperiodicTRS                        ENUMERATED {supported}                                                     OPTIONAL,

    ...,

    [[

    dummy6                ENUMERATED {true}                                                          OPTIONAL,

    beamManagementSSB-CSI-RS            BeamManagementSSB-CSI-RS                                                   OPTIONAL,

    beamSwitchTiming                    SEQUENCE {

        scs-60kHz                           ENUMERATED {sym14, sym28, sym48, sym224, sym336}                       OPTIONAL,

        scs-120kHz                          ENUMERATED {sym14, sym28, sym48, sym224, sym336}                       OPTIONAL
    }                                                                                                              OPTIONAL,

    codebookParameters                  CodebookParameters                                                         OPTIONAL,

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

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

    csi-ReportFramework                 CSI-ReportFramework                                                        OPTIONAL,

    csi-RS-ForTracking                  CSI-RS-ForTracking                                                         OPTIONAL,

    srs-AssocCSI-RS                     SEQUENCE (SIZE (1.. maxNrofCSI-RS-Resources)) OF SupportedCSI-RS-Resource  OPTIONAL,

    spatialRelations                    SpatialRelations                                                           OPTIONAL
    ]]

}

DummyG ::=                          SEQUENCE {

    maxNumberSSB-CSI-RS-ResourceOneTx   ENUMERATED {n8, n16, n32, n64},

    maxNumberSSB-CSI-RS-ResourceTwoTx   ENUMERATED {n0, n4, n8, n16, n32, n64},

    supportedCSI-RS-Density             ENUMERATED {one, three, oneAndThree}

}

BeamManagementSSB-CSI-RS ::=        SEQUENCE {

    maxNumberSSB-CSI-RS-ResourceOneTx   ENUMERATED {n0, n8, n16, n32, n64},

    maxNumberCSI-RS-Resource            ENUMERATED {n0, n4, n8, n16, n32, n64},

    maxNumberCSI-RS-ResourceTwoTx       ENUMERATED {n0, n4, n8, n16, n32, n64},

    supportedCSI-RS-Density             ENUMERATED {one, three, oneAndThree}                                       OPTIONAL,

    maxNumberAperiodicCSI-RS-Resource   ENUMERATED {n0, n1, n4, n8, n16, n32, n64}

}

DummyH ::=                          SEQUENCE {

    burstLength                         INTEGER (1..2),

    maxSimultaneousResourceSetsPerCC    INTEGER (1..8),

    maxConfiguredResourceSetsPerCC      INTEGER (1..64),

    maxConfiguredResourceSetsAllCC      INTEGER (1..128)

}

CSI-RS-ForTracking ::=              SEQUENCE {

    maxBurstLength                      INTEGER (1..2),

    maxSimultaneousResourceSetsPerCC    INTEGER (1..8),

    maxConfiguredResourceSetsPerCC      INTEGER (1..64),

    maxConfiguredResourceSetsAllCC      INTEGER (1..256)

}

CSI-RS-IM-ReceptionForFeedback ::=              SEQUENCE {

    maxConfigNumberNZP-CSI-RS-PerCC                 INTEGER (1..64),

    maxConfigNumberPortsAcrossNZP-CSI-RS-PerCC      INTEGER (2..256),

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

    maxNumberSimultaneousNZP-CSI-RS-PerCC           INTEGER (1..64),

    totalNumberPortsSimultaneousNZP-CSI-RS-PerCC    INTEGER (2..256)

}

CSI-RS-ProcFrameworkForSRS ::=                  SEQUENCE {

    maxNumberPeriodicSRS-AssocCSI-RS-PerBWP         INTEGER (1..4),

    maxNumberAperiodicSRS-AssocCSI-RS-PerBWP        INTEGER (1..4),

    maxNumberSP-SRS-AssocCSI-RS-PerBWP              INTEGER (0..4),

    simultaneousSRS-AssocCSI-RS-PerCC               INTEGER (1..8)

}

CSI-ReportFramework ::=                         SEQUENCE {

    maxNumberPeriodicCSI-PerBWP-ForCSI-Report       INTEGER (1..4),

    maxNumberAperiodicCSI-PerBWP-ForCSI-Report      INTEGER (1..4),

    maxNumberSemiPersistentCSI-PerBWP-ForCSI-Report INTEGER (0..4),

    maxNumberPeriodicCSI-PerBWP-ForBeamReport       INTEGER (1..4),

    maxNumberAperiodicCSI-PerBWP-ForBeamReport      INTEGER (1..4),

    maxNumberAperiodicCSI-triggeringStatePerCC      ENUMERATED {n3, n7, n15, n31, n63, n128},

    maxNumberSemiPersistentCSI-PerBWP-ForBeamReport INTEGER (0..4),

    simultaneousCSI-ReportsPerCC                    INTEGER (1..8)

}

PTRS-DensityRecommendationDL ::=    SEQUENCE {

    frequencyDensity1                   INTEGER (1..276),

    frequencyDensity2                   INTEGER (1..276),

    timeDensity1                        INTEGER (0..29),

    timeDensity2                        INTEGER (0..29),

    timeDensity3                        INTEGER (0..29)

}

PTRS-DensityRecommendationUL ::=    SEQUENCE {

    frequencyDensity1                   INTEGER (1..276),

    frequencyDensity2                   INTEGER (1..276),

    timeDensity1                        INTEGER (0..29),

    timeDensity2                        INTEGER (0..29),

    timeDensity3                        INTEGER (0..29),

    sampleDensity1                      INTEGER (1..276),

    sampleDensity2                      INTEGER (1..276),

    sampleDensity3                      INTEGER (1..276),

    sampleDensity4                      INTEGER (1..276),

    sampleDensity5                      INTEGER (1..276)

}

SpatialRelations ::=                    SEQUENCE {

    maxNumberConfiguredSpatialRelations     ENUMERATED {n4, n8, n16, n32, n64, n96},

    maxNumberActiveSpatialRelations         ENUMERATED {n1, n2, n4, n8, n14},

    additionalActiveSpatialRelationPUCCH    ENUMERATED {supported}                              OPTIONAL,

    maxNumberDL-RS-QCL-TypeD                ENUMERATED {n1, n2, n4, n8, n14}

}

DummyI ::=               SEQUENCE {

    supportedSRS-TxPortSwitch           ENUMERATED {t1r2, t1r4, t2r4, t1r4-t2r4, tr-equal},

    txSwitchImpactToRx                  ENUMERATED {true}                                       OPTIONAL
}

-- TAG-MIMO-PARAMETERSPERBAND-STOP

-- ASN1STOP

	MIMO-ParametersPerBand field description

	csi-RS-IM-ReceptionForFeedback/ csi-RS-ProcFrameworkForSRS/ csi-ReportFramework

CSI related capabilities which the UE supports on each of the carriers operated on this band. For mixed FR1-FR2 band combinations these values may be further limited by the corresponding fields in Phy-ParametersFRX-Diff.


End of the change

