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UE capability structure
1. Outcome of offline #32
In addition to the agreement already made that “UE can report the number of MIMO layers per band”, the followings are proposed:

Proposal 1:

The UE reports the MIMO capability per CC as part of the baseband processing capabilities.
Proposal 2:

The MIMO capability is not included in the band combination signalling.
For the future work on ASN.1 implementation, an example of the proposed BPC implementation together with BC is shown in the bottom of this paper.

Proposal 3:
The example of ASN.1 implementation on BPC and BC in R2-1712007 is used as baseline for the subsequent email discussion on UE capability ASN.1 structure.

Besides the MIMO capability, RAN2 needs to do the same exercise for all L1 features coming from RAN1. Namely, all the L1 features have to be analysed whether their capability should be included in BPC, and if so whether it has also to be reported per band likewise the MIMO capability. There would be a risk to complete the ASN.1 implementation if RAN2 started to analyse after receiving the RAN1 input. In that sense, it is desirable if such information is available together with the RAN1 UE feature list. Therefore, the following is also proposed:
Proposal 4:
For each L1 feature, ask RAN1 to analyse whether the feature is related to baseband, and if so, whether it is also related to RF.
–
UE-NR-Capability
The IE UE-NR-Capability is used to convey the NR UE Radio Access Capability Parameters, see TS 38.306 [xx]. The IE UE-NR-Capability is transferred in NG-RAN or in another RAT.

UE-NR-Capability information element

-- ASN1START

-- TAG-UE-NR-CAPABILITY-START

UE-NR-Capability ::=


SEQUENCE {


phyLayerParameters




PhyLayerParameters,


rf-Parameters





RF-Parameters,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

PhyLayerParameters ::=



SEQUENCE {


supportedBasebandProcessingCombination

SupportedBasebandProcessingCombination

}

RF-Parameters ::=



SEQUENCE {


supportedBandListNR




SupportedBandListNR,


supportedBandCombination


SupportedBandCombination

}

SupportedBandListNR ::=
SEQUENCE (SIZE (1..maxBands)) OF SupportedBandNR
SupportedBandCombination ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombinationParameters

SupportedBasebandProcessingCombination ::= SEQUENCE (SIZE (1..maxBasebandProcComb)) OF BasebandProcessingCombinationParameters

BasebandProcessingCombinationParameters ::= SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BasebandParametersPerBand

BasebandParametersPerBand ::= SEQUENCE {

ca-BandwidthClassDL


CA-BandwidthClass,


basebandParametersDL

SEQUENCE (SIZE (1..maxServCell)) OF BasebandParametersPerCC,


ca-BandwidthClassUL


CA-BandwidthClass,


basebandParametersUL

SEQUENCE (SIZE (1..maxServCell)) OF BasebandParametersPerCC

}

BasebandParametersPerCC ::= SEQUENCE {

supportedMIMO-CapabilityDL


MIMO-Capability





OPTIONAL,


supportedMIMO-CapabilityUL


MIMO-Capability





OPTIONAL,


supportedCSI-Proc




ENUMERATED {n1, n3, n4}



OPTIONAL,


nonPrecoded






MIMO-NonPrecodedCapabilities

OPTIONAL,

beamformed






MIMO-BeamformedCapabilityList

OPTIONAL,


dmrs-Enhancements




ENUMERATED {supported}



OPTIONAL,


csi-ReportingNP





ENUMERATED {supported}



OPTIONAL,


csi-ReportingAdvanced



ENUMERATED {supported}



OPTIONAL
}
BandCombinationParameters ::= SEQUENCE {


bandParametersListDL

SEQUENCE (SIZE (2..maxSimultaneousBands)) OF BandParametersDL,


-- RF related capabilities associated with DL BC are to be included here

supportedBandCombUL


SEQUENCE (SIZE (1..maxUL-Combinations)) OF BandParametersListUL

}

BandParametersListUL ::= SEQUENCE {

bandListUL



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

-- RF related capabilities associated with UL BC and DL/UL BC are to be included here

}
BandParametersDL ::= SEQUENCE {


bandNR






FreqBandIndicator,


ca-BandwidthClassDL



CA-BandwidthClass,

}

BandParametersUL ::= SEQUENCE {


ca-BandwidthClassUL



CA-BandwidthClass,

}

CA-BandwidthClass ::= ENUMERATED {a, b, c, d, e, f, ...}

MIMO-BeamformedCapabilityList ::= SEQUENCE (SIZE (1..maxCSI-Proc)) OF MIMO-BeamformedCapabilities

MIMO-BeamformedCapabilities ::= SEQUENCE {


k-Max






INTEGER (1..8),


n-MaxList





BIT STRING (SIZE (1..7))



OPTIONAL

 }

MIMO-Capability ::= ENUMERATED {l2, l4, l8}

MIMO-NonPrecodedCapabilities ::= SEQUENCE {


config1







ENUMERATED {supported}



OPTIONAL,


config2







ENUMERATED {supported}



OPTIONAL,


config3







ENUMERATED {supported}



OPTIONAL,


config4







ENUMERATED {supported}



OPTIONAL

}

SupportedBandNR ::=
SEQUENCE {


bandNR







FreqBandIndicator,


supportedMIMO-CapabilityDL


MIMO-Capability





OPTIONAL,


supportedMIMO-CapabilityUL


MIMO-Capability





OPTIONAL,


-- Single band related capabilities are to be included here
}
-- TAG-UE-NR-CAPABILITY-STOP

-- ASN1STOP

–
FreqBandIndicator

The IE FreqBandIndicator indicates the NR operating band as defined in TS 38.101 [XX, table X.Y-Z].

FreqBandIndicator information element

-- ASN1START

-- TAG-FREQBANDINDICATOR-START

FreqBandIndicator ::=




INTEGER (1..maxFBI)

-- TAG-FREQBANDINDICATOR-STOP
-- ASN1STOP

–
Multiplicity and type constraint definitions

-- ASN1START

maxBandComb




INTEGER ::=
XX
-- Maximum number of DL band combinations
maxBasebandProcComb


INTEGER ::=
XX
-- Maximum number of base band processing combinations
maxServCell




INTEGER ::=
XX
-- Maximum number of serving cells
maxSimultaneousBands

INTEGER ::= XX
-- Maximum number of simultaneously aggregated bands
maxUL-Combinations


INTEGER ::=
XX
-- Maximum number of UL BW class combinations
maxCSI-Proc




INTEGER ::=
XX
-- Maximum number of CSI processes (per carrier)
-- ASN1STOP
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