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1 Introduction

In RAN2-99bis meeting, the following agreements have been made regarding on the capability structure:

Agreements

1
UE can report the number of MIMO layers per band

2
The concept of baseband capability combination is applied at least for the LTE part of EN-DC. (Whether to apply for LTE only operation can be discussed separately under TEI15 after it is stable for EN-DC)

3
The fallback mechanism similar to Rel-14 LTE CA is considered for the baseband processing combination signaling. Details are FFS.
Working assumption:

1
The UE reports the MIMO capability per CC as part of the baseband processing capabilities.

2
The MIMO capability is not included in the band combination signalling.

RAN4 discussed the work assumption and a LS to RAN2 is sent. In this contribution, we will further discuss capability structure design according the input from RAN4 in [1] and [2].
2 Discussion 
2.1 CC frequency separation  
In LS [1], RAN4 indicates that the NC (non-contiguous) CA would be related to the CC separation, and thus “the some UEs may be able to support NC CA only when CC frequency separation is smaller than full width of the operating and some UEs can support any CC placement. UE should therefore have means to inform network if it has this limitation”
In that case, the maximum CC frequency separation supported by the UE should be reported. In current structure, the NC CA is reported by the band combination of the same band. Therefore one option is include the maximum CC frequency separation in CA band combination. However, the one important principle of capability structure design in NR is to decouple UE capability from CA band combination as much as possible to reduce the different fullback combinations. Another option is to report the maximum CC frequency separation per band so that the network could know the allowed CC frequency separation for NC CA carrier combination. It is also indicated the CC frequency separation may be different for DL and UL.
Proposal 1: the maximum DL and UL CC frequency separation should be reported respectively per band.
It is also indicated in the LS that “RAN4 would also like to note that the MIMO capability for intra-band NC CA may depend on the CC frequency separation supported”. This meancomms the band level MIMO capability would be different for NC-CA and Contiguous CA operation. For NC CA, the UE may have different MIMO capabilities due to different CC separation. For example, a UE may have the following band level MIMO capacities for different configuration:

Table 1 supported CC separation list

	Band A
	MIMO capability
	CC separation 

	Contiguous CA operation
	8 layers
	--

	Non-contiguous CA operation
	4 layer
	100MHz

	Non-contiguous CA operation
	8 layer
	50MHz


To allow the UE to signal different MIMO capabilities for different CC separation, the band level MIMO capability could be signalling together with the CC separation for both UL and DL as the following:
BandNR-r15 ::= SEQUENCE {
    bandNR-r15                       FreqBandIndicatorNR-r15,

    supportedMIMO-CapabilityDL-r15       MIMO-Capability-r15                     OPTIONAL,

    supportedMIMO-CapabilityUL-r15       MIMO-Capability-r15                     OPTIONAL,

    maximumCC-SeparationList         MaximumCC-SeparationList             OPTIONAL
    -- Single band related capabilities are to be included here

}

MaximumCC-SeparationList::= {
    maximumCC-SeparationList-DL-r15       MaximumCC-SeparationListMIMO             OPTIONAL,
    maximumCC-SeparationList-UL-r15       MaximumCC-SeparationListMIMO             OPTIONAL
}
MaximumCC-SeparationListMIMO::= SEQUENCE (SIZE (1..maxCCSeparation)) OF MaximumCC-Separation

MaximumCC-Separation::= SEQUENCE {
    maximumCC-Separation      TYPE_FFS

    supportedMIMO-CapabilityDL-r15       MIMO-Capability-r15                     OPTIONAL,
    supportedMIMO-CapabilityUL-r15       MIMO-Capability-r15                     OPTIONAL
}
Proposal 2: the list of CC frequency separation and corresponding MIMO capability for DL and UL should be included in band-level parameters 
3 Conclusion
In this contribution, we discussed the possibility of reducing capability report size in NR, and propose:

Proposal 1: the maximum DL and UL CC frequency separation should be reported respectively per band.

Proposal 2: the list of CC frequency separation and corresponding MIMO capability for DL and UL should be included in band-level parameters. 
The text proposal corresponding to the proposals are show in the section 5.
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UE-NR-Capability
The IE UE-NR-Capability is used to convey the NR UE Radio Access Capability Parameters, see TS 38.306 [yy].
UE-NR-Capability information element

-- ASN1START

UE-NR-Capability-r15 ::=


SEQUENCE {


phyLayerParameters-r15



PhyLayerParameters-r15,


rf-Parameters-r15




RF-Parameters-r15,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}
PhyLayerParameters-r15 ::=



SEQUENCE {


supportedBasebandProcessingCombination-15

SupportedBasebandProcessingCombination-15,


lte-NR-SwitchingTime



ENUMERATED { us0, us20 }
}

RF-Parameters-r15 ::=



SEQUENCE {


supportedBandListNR-r15




SupportedBandListNR-r15,

supportedBandCombination-r15


SupportedBandCombination-r15
}

SupportedBandListNR-r15 ::=
SEQUENCE (SIZE (1..maxBands)) OF BandNR-r15
SupportedBandCombination-r15 ::= SEQUENCE (SIZE (1..maxBandComb)) OF BandCombination-r15
SupportedBasebandProcessingCombination-r15 ::= SEQUENCE (SIZE (1..maxBasebandProcComb)) OF BasebandProcessingCombinationParameters-r15
BasebandProcessingCombinationParameters-r15 ::= SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BasebandParametersPerBand-r15
BasebandParametersPerBand-r15 ::= SEQUENCE {

ca-BandwidthClassDL-r15

CA-BandwidthClass-r15,

basebandParametersDL-r15
SEQUENCE (SIZE (1..maxServCell)) OF BasebandParametersPerCC-r15,

ca-BandwidthClassUL-r15

CA-BandwidthClass-r15,

basebandParametersUL-r15
SEQUENCE (SIZE (1..maxServCell)) OF BasebandParametersPerCC-r15


-- FFS on other parameters
}
BasebandParametersPerCC-r15 ::= SEQUENCE {

supportedMIMO-CapabilityDL-r15

MIMO-Capability-r15





OPTIONAL,

supportedMIMO-CapabilityUL-r15

MIMO-Capability-r15





OPTIONAL

-- FFS on other parameters
}

BandCombination-r15 ::= SEQUENCE {


bandCombinationDL-r15
BandCombinationDL-r15

-- FFS OPTIONAL,


bandCombinationUL-r15
BandCombinationUL-r15

OPTIONAL,


-- FFS once ASN.1 for decoupling DL and UL is decided

}

BandCombinationDL-r15 ::= SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParametersDL-NR-r15

BandParametersDL-NR-r15 ::= SEQUENCE {


bandNR-r15




FreqBandIndicatorNR-r15,


ca-BandwidthClassDL-r15

CA-BandwidthClass-r15

}

BandCombinationUL-r15 ::= SEQUENCE (SIZE (1..maxSimultaneousBands)) OF BandParametersUL-NR-r15

BandParametersUL-NR-r15 ::= SEQUENCE {


-- FFS once ASN.1 for decoupling DL and UL is decided


--only one entry of SUL-BandParametersList could be configured as SUL carriers at


--the same time in Rel-15, the number of carriers in SUL-BandParametersList should be less or 


--equal to the number of carriers in regular NR bands 


sul-BandParametersList-r15
SUL-BandParametersList-r15





OPTIONAL

}

SUL-BandParametersList-r15 ::= SEQUENCE (SIZE (1..maxSUL-Band)) OF SUL-BandParameters-r15

SUL-BandParameters-r15 ::= SEQUENCE {


bandNR-r15




FreqBandIndicatorNR-r15,


ca-BandwidthClass-r15

CA-BandwidthClass-r15

}
BandNR-r15 ::=
SEQUENCE {


bandNR-r15






FreqBandIndicatorNR-r15,


supportedMIMO-CapabilityDL-r15

MIMO-Capability-r15





OPTIONAL,


supportedMIMO-CapabilityUL-r15

MIMO-Capability-r15





OPTIONAL,

maximumCC-SeparationList-r15

MaximumCC-SeparationList-r15


OPTIONAL


-- Single band related capabilities are to be included here
}
MaximumCC-SeparationList-r15::= {
    maximumCC-SeparationListDL-r15       MaximumCC-SeparationListMIMO-r15             OPTIONAL,
    maximumCC-SeparationListUL-r15       MaximumCC-SeparationListMIMO-r15             OPTIONAL
}
MaximumCC-SeparationListMIMO-r15 ::= SEQUENCE (SIZE (1..maxCC-Separation)) OF MaximumCC-Separation
MaximumCC-Separation-r15 ::= SEQUENCE {


maximumCC-Separation



TYPE_FFS,


supportedMIMO-Capability-r15

MIMO-Capability-r15





OPTIONAL,}
CA-BandwidthClass-r15 ::= ENUMERATED {a, b, c, d, e, f, ...}

MIMO-Capability-r15 ::= SEQUENCE {


-- FFS on the parameters

}
-- TAG-UE-NR-CAPABILITY-STOP

-- ASN1STOP
3GPP


