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1	Introduction
This contribution seeks to clarify if the following principle generically applies for MR-DC capability handling: “If a capability is not signalled in the MR-DC band combination (including FeatureSet and FeatureSetPerCC) then the corresponding standalone capabilities of the given RAT need to be consulted. More specifically the contribution addresses an interpretation problem on how the MIMO capabilities must be interpreted in the context of EN-DC i.e. jointly using the information in the MR-DC capability container and LTE SA capabilities in different scenarios.
2	Discussion
2.1	Configuring the maxLayersMIMO IE
In the TS 36.331, the following specification text is described for the configuration of the maxLayersMIMO IE.
	maxLayersMIMO
Indicates the maximum number of layers for spatial multiplexing used to determine the rank indication bit width and Kc determination of the soft buffer size for the corresponding serving cell according to TS 36.212 [22]. EUTRAN configures this field only when transmissionMode is set to tm3, tm4, tm9 or tm10 for the corresponding serving cell. When configuring the field for a serving cell which transmissionMode is set to tm3 or tm4, EUTRAN only configures value fourLayers: For a serving cell which transmissionMode is set to tm9 or tm10, EUTRAN only configures the field only if intraBandContiguousCC-InfoList is indicated for the band and the band combination of the corresponding serving cell or the UE supports maxLayersMIMO-Indication.



	maxLayersMIMO-Indication
Indicates whether the UE supports the network configuration of maxLayersMIMO. If the UE supports fourLayerTM3-TM4 or intraBandContiguousCC-InfoList, UE supports the configuration of maxLayersMIMO for these two cases regardless of indicating maxLayersMIMO-Indication.
	-



Based on the above rules, for standalone LTE operation, the configuration of maxLayersMIMO is interpreted as follows:
· For standalone LTE operation, when configuring IE ‘maxLayersMIMO’ for PCell and SCell in TM3/4, eNB needs to check the LTE SA UE capability (i.e. UE category, fourLayerTM3-TM4 IE presence).
· For standalone LTE operation, when configuring IE ‘maxLayersMIMO’ for PCell and SCell in TM9/10, eNB needs to check UE capability (i.e. UE category, intraBandContiguousCC-InfoList IE presence OR maxLayersMIMO-Indication IE presence).
FeatureSetsEUTRA-r15 ::=	SEQUENCE {
	featureSetsDL-r15			SEQUENCE (SIZE (1..maxFeatureSets-r15)) OF FeatureSetDL-r15		OPTIONAL,
	featureSetsDL-PerCC-r15		SEQUENCE (SIZE (1..maxPerCC-FeatureSets-r15)) OF FeatureSetDL-PerCC-r15		OPTIONAL,
	featureSetsUL-r15			SEQUENCE (SIZE (1..maxFeatureSets-r15)) OF FeatureSetUL-r15		OPTIONAL,
	featureSetsUL-PerCC-r15		SEQUENCE (SIZE (1..maxPerCC-FeatureSets-r15)) OF FeatureSetUL-PerCC-r15		OPTIONAL,
	...
}

FeatureSetDL-r15 ::=	SEQUENCE {
	mimo-CA-ParametersPerBoBC-r15	MIMO-CA-ParametersPerBoBC-r15			OPTIONAL,
	featureSetPerCC-ListDL-r15	SEQUENCE (SIZE (1..maxServCell-r13)) OF FeatureSetDL-PerCC-Id-r15
}

FeatureSetDL-PerCC-r15 ::=	SEQUENCE {
	fourLayerTM3-TM4-r15				ENUMERATED {supported}				OPTIONAL,
	supportedMIMO-CapabilityDL-r15		MIMO-CapabilityDL-r10				OPTIONAL,
	supportedCSI-Proc-r15				ENUMERATED {n1, n3, n4}				OPTIONAL
}

Version considered for Feature-Set-DL
CA-MIMO-ParametersDL-r10 ::= SEQUENCE {
	ca-BandwidthClassDL-r10				CA-BandwidthClass-r10,
	supportedMIMO-CapabilityDL-r10		MIMO-CapabilityDL-r10				OPTIONAL
}

CA-MIMO-ParametersDL-v10i0 ::= SEQUENCE {
	fourLayerTM3-TM4-r10				ENUMERATED {supported}				OPTIONAL
}

A later version of the IE with additional fields
CA-MIMO-ParametersDL-r13 ::= SEQUENCE {
	ca-BandwidthClassDL-r13					CA-BandwidthClass-r10,
	supportedMIMO-CapabilityDL-r13			MIMO-CapabilityDL-r10				OPTIONAL,
	fourLayerTM3-TM4-r13					ENUMERATED {supported}				OPTIONAL,
	intraBandContiguousCC-InfoList-r13		SEQUENCE (SIZE (1..maxServCell-r13)) OF IntraBandContiguousCC-Info-r12
}

IntraBandContiguousCC-Info-r12 ::= SEQUENCE {
	fourLayerTM3-TM4-perCC-r12			ENUMERATED {supported}				OPTIONAL,
	supportedMIMO-CapabilityDL-r12		MIMO-CapabilityDL-r10				OPTIONAL,
	supportedCSI-Proc-r12				ENUMERATED {n1, n3, n4}				OPTIONAL
}



MIMO-CapabilityDL-r10 ::= ENUMERATED {twoLayers, fourLayers, eightLayers}

ISSUE 1: Signalling of maxLayersMIMO IE for LTE part in EN-DC operation.
In the TS 36.331 specification there is no explicit rule for configuring the ‘maxLayersMIMO’ IE in the EN-DC case, however based on the above ASN.1, the IntraBandContiguousCC-Info-r12 fields are just copied into the FeatureSetDL-PerCC-r15. Then, the network can simply use this to set the maxLayersMIMO also for EN-DC.
Proposal 1: RAN2 to clarify if the following principle generically applies for MR-DC capability handling: “If a capability is not signalled in the MR-DC band combination (including FeatureSet and FeatureSetPerCC) then the corresponding standalone capabilities of the given RAT need to be consulted. 
Proposal 2: RAN2 is asked to clarify if the IE fourLayerTM3-TM4 IE in featureSetPerCC-ListDL-r15 can be used to configure the maxLayersMIMO for LTE during EN-DC for TM3/TM4.
Proposal 3: RAN2 is asked to clarify if the maxLayersMIMO for LTE during EN-DC can be configured with the capabilities under the featureSetPerCC-ListDL-r15 reused from IntraBandContiguousCC-Info-r12 for TM9/TM10.
Proposal 4: Update corresponding field description for maxLayersMIMO IE also in EN-DC operation.

ISSUE 2: Interpretation of maxLayersMIMO-Indication for signalling of maxLayersMIMO IE for LTE part in EN-DC operation.
A similar question may be asked for the ‘maxLayersMIMO-Indication’ which is currently only signalled in the standalone ‘EUTRA’ container. How should this indication be understood for 1) non-contiguous intra-band LTE CA and 2) inter-band LTE CA for the UE in EN-DC mode? Shall this IE be checked from LTE SA capabilities or ignored when configuring IE ‘maxLayersMIMO’ for EN-DC mode UE in TM9/10?
Observation 1: From the explanation above in maxLayersMIMO-Indication IE description box, it seems no need for eNB to check this if other fields are signalled which are in IntraBandContiguousCC-Info-r12. 

Proposal 5: RAN2 to clarify if the FeatureSetPerCC containing the capabilities for intra-band Contiguous CC also be used for non-contiguous intra-band LTE CA and inter-band LTE CA cases (i.e. what is the interpretation of MIMO capability if IEs under FeatureSetPerCC does not exist since they are optional).
Proposal 6: RAN2 to clarify how the maxLayersMIMO-Indication should be interpreted for EN-DC operation to set maxLayersMIMO for non-contiguous intra-band LTE CA and inter-band LTE CA cases in LTE band combination.
Proposal 7: Update corresponding field description for maxLayersMIMO-Indication IE also in EN-DC operation.
3	Conclusion
Based on the discussion above, the following proposals are presented for discussion:
Proposal 1: RAN2 to clarify if the following principle generically applies for MR-DC capability handling: “If a capability is not signalled in the MR-DC band combination (including FeatureSet and FeatureSetPerCC) then the corresponding standalone capabilities of the given RAT need to be consulted. 
Proposal 2: RAN2 is asked to clarify if the IE fourLayerTM3-TM4 IE in featureSetPerCC-ListDL-r15 can be used to configure the maxLayersMIMO for LTE during EN-DC for TM3/TM4.
Proposal 3: RAN2 is asked to clarify if the maxLayersMIMO for LTE during EN-DC can be configured with the capabilities under the featureSetPerCC-ListDL-r15 reused from IntraBandContiguousCC-Info-r12 for TM9/TM10.
Proposal 4: Update corresponding field description for maxLayersMIMO IE also in EN-DC operation.
Proposal 5: RAN2 to clarify if the FeatureSetPerCC containing the capabilities for intra-band Contiguous CC also be used for non-contiguous intra-band LTE CA and inter-band LTE CA cases (i.e. what is the interpretation of MIMO capability if IEs under FeatureSetPerCC does not exist since they are optional).
Proposal 6: RAN2 to clarify how the maxLayersMIMO-Indication should be interpreted for EN-DC operation to set maxLayersMIMO for non-contiguous intra-band LTE CA and inter-band LTE CA cases in LTE band combination.
Proposal 7: Update corresponding field description for maxLayersMIMO-Indication IE also in EN-DC operation.
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