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Discussion/Decision 
1 Introduction
In RAN2 #72bis meeting, the CA and MIMO capability signalling had been discussed and some agreements were achieved.

	Agreements:
· A Rel-10 UE shall include any supported band / band combination in the bandcombination IE and indicate the MIMO capabilities for this band/band combination
· Go for signaling approach in 2
· FFS if one cell or every cell in any band combination should meet minimum MIMO capability indicated by the category
· At least one band combination should meet the processing requirements indicated by the category, i.e. some band combinations could have a lower processing requirement.
· Only extended MIMO signaling in bandcombination IE indicates true MIMO capabilities for that band/band combination


During the discussion, it is still unclear how to handle and interpret the term of “Maximum number of supported layers for spatial multiplexing in DL” indicated in the UE Categories 6-8. Moreover, if the term exists, it is FFS whether one cell or every cell in any band combination should meet MIMO capability indicated by the category. In this paper, we share our understanding of these issues.
2 Discussion
2.1 MIMO capability in UE category

In Rel-8/9 UE radio access capability, it defines “Maximum number of supported layers for spatial multiplexing in DL” as the maximum number of supported layers for spatial multiplexing per UE [1]. It is one of the parameters used to derive the maximum data rate, “Maximum number of bits of a DL-SCH transport block received within a TTI”, in UE categories 1-5.
In Rel-10, the similar rule is applied to acquire the maximum UE processing capability (maximum data rate) of both single carrier and carrier aggregation scenarios in UE categories 6-8. In the single carrier case, it is clear that the MIMO capability per UE is the MIMO capability per cell, and the MIMO capability indicated in the UE category should be met in order to obtain the maximum data rate. However, in the CA case, only with every cell in a band combination meeting the MIMO capability indicated in the categories 6-8 can the maximum data rate be achieved. In other words, the “Maximum number of supported layers for spatial multiplexing in DL” specifies the MIMO capability per cell in a band combination for UE categories 6-8. 
To make the derivation of “Maximum number of bits of a DL-SCH transport block received within a TTI” clear in the specification, we suggest keeping the “Maximum number of supported layers for spatial multiplexing in DL” in UE categories. However, to avoid the ambiguity in the CA scenarios, we also suggest to clearly define “Maximum number of supported layers for spatial multiplexing in DL” as the maximum number of supported layers for spatial multiplexing per cell in a band combination in UE categories 6-8. 
Proposal 1: “Maximum number of supported layers for spatial multiplexing in DL” is suggested kept in UE category.
Proposal 2: Define “Maximum number of supported layers for spatial multiplexing in DL” as the maximum number of supported layers for spatial multiplexing per cell in a band combination in UE categories 6-8. 
2.2 MIMO capability in supportedBandCombination
As discussed and agreed in RAN2 #72bis, a Rel-10 UE shall report any supported band/ band combination in the supportedBandCombination IE and indicate the MIMO capabilities for this band/ band combination to eNB. Since a Rel-10 UE indicates its actual/ operable MIMO capabilities of each supported band/ band combination by explicit MIMO signaling, it is clear that the MIMO capabilities indicated in supportedBandCombination should override the MIMO capabilities specified in the UE categories.
Proposal 3: The MIMO capabilities indicated in supportedBandCombination should override the MIMO capabilities specified in the UE categories. 

Moreover, it was agreed that at least one band combination should meet the processing requirements indicated by a certain category. For example, when a UE claims it is a category X UE, then at least one band combination, saying band combination Y, should meet the processing requirements indicated by category X. In order to meet the processing requirement in category X, every cell in band combination Y should meet the requirement of maximum number of supported layers for spatial multiplexing in DL of category X. Hence,   every cell in the band combination which meets the processing requirements should meet the maximum number of supported layers for spatial multiplexing in DL in that category.
Agreement: At least one band combination should meet the processing requirements indicated by the category.

Proposal 4: Every cell in the band combination which meets the processing requirements should meet the maximum number of supported layers for spatial multiplexing in DL in that category. 
For other cases, due to tight requirements for antenna spacing and variant device sizes, it is difficult to specify that Rel-10 CA UE operating on every cell of a band combination should meet a certain MIMO capability, especially for the case of high layer MIMO operation in a low frequency band. Note that if the antenna spacing at the UE end is not far enough, the channel correlation would decrease the transmission throughput. For a Rel-10 UE, if it indicates lower layer MIMO capability than the MIMO capability in the category for a band/ band combination, the corresponding lower processing capability in that band/ band combination is expected. It is no need to further specify whether one cell or every cell in any band combination should meet MIMO capability indicated by the category.  
Proposal 5: For a Rel-10 UE, if it indicates lower layer MIMO capability than the MIMO capability in the category for a band/ band combination, the corresponding lower processing capability in that band/ band combination is expected. It is no need to further specify whether one cell or every cell in any band combination should meet MIMO capability indicated by the category.
3 Conclusion
In this document, we further clarify the definition of MIMO capability in Rel-10 UE categories. It is kindly suggested RAN2 to consider and adopt the following proposals.
Proposal 1: “Maximum number of supported layers for spatial multiplexing in DL” is suggested kept in UE category.

Proposal 2: Define “Maximum number of supported layers for spatial multiplexing in DL” as the maximum number of supported layers for spatial multiplexing per cell in a bandcombination in UE categories 6-8. 

Proposal 3: The MIMO capabilities indicated in supportedBandCombination should override the MIMO capabilities provided in the UE categories. 

Proposal 4: Every cell in the band combination which meets the processing requirements should meet the maximum number of supported layers for spatial multiplexing in DL in that category. 
Proposal 5: For a Rel-10 UE, if it indicates lower layer MIMO capability than the MIMO capability in the category for a band/ band combination, the corresponding lower processing capability in that band/ band combination is expected. It is no need to further specify whether one cell or every cell in any band combination should meet MIMO capability indicated by the category.
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