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1 Introduction

In this paper, we will discuss MIMO capability related issues.
2 Discussion

According to current specification, intra-band contiguous CA with different MIMO capability for each CC is supported. However it is unclear whether different MIMO capability is also supported for inter-band CA and intra-band non-contiguous CA. For example as below: 
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Figure 1: An example for different MIMO layers 

In the Figure 1, band combination 1 and band combination 2 have same bands and classes, but indicate different MIMO layers.

Proposal 1: 
ask RAN2 to clarify whether different MIMO capability for more than one band combination entry with same bands and classes is supported. 

If RAN2 considers it supported, one issue is that the UE can’t get knowledge of which band combination entry is configured and further does not know how to calculate RI bit width and soft buffer size for the CCs since there are more than one  band combination entry with same bands and classes. Similar to intra-band contiguous CA, the maxLayersMIMO-r10 field can be reused and be configured for each serving cell to resolve the issue. 
However, according to current specification, the field maxLayersMIMO-r10 is only applicable for intra-band contiguous CA case and the specification needs to be modified.

	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.


Proposal 2: 
The field maxLayersMIMO-r10 is reused by the UE to determine the rank indication bit width and Kc determination of the soft buffer size when there are different MIMO capability for more than one band combination entries with same bands and classes. 

Since the field maxLayersMIMO-r10 was introduced from rel-10, and CA is also rel-10 feature, we would prefer to support it from rel-10 also.
Proposal 3: 
Different MIMO capability for more than one band combination entries with same bands and classes is supported from rel-10. 

The maxLayersMIMO field is only used in RAN1 from rel-12 and onwards, we should ask RAN1 to update their TS36.212 rel-10 and rel-11 accordingly.
Proposal 4: 
Send an LS to RAN1 to ask RAN1 to support it from Rel-10. 

3 Conclusion

In this paper we discuss MIMO capability related issues and propose:
Proposal 1: 
ask RAN2 to clarify whether different MIMO capability for more than one band combination entry with same bands and classes is supported. 

Proposal 2: 
The field maxLayersMIMO-r10 is reused by the UE to determine the rank indication bit width and Kc determination of the soft buffer size when there are different MIMO capability for more than one band combination entries with same bands and classes. 

Proposal 3: 
Different MIMO capability for more than one band combination entries with same bands and classes is supported from rel-10. 

Proposal 4: 
Send an LS to RAN1 to ask RAN1 to support it from Rel-10. 
Corresponding CRs have been provided in [2] [3] [4] and [5].
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