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1 Introduction

It has been agreed that the UE’s MIMO layer capability will be signalled explicitly per band, along with the CA bandwidth class. It has also been agreed that optional, higher MIMO layer capability can be signalled on a per band basis. In this contribution, we discuss the relationship between the UE category data rate, the UE CA MIMO capability, and optional MIMO signalling. 
2 Discussion

The UE category defines the maximum UL and DL data rates that the UE can be configured to transmit and receive. The data rate is tightly linked to the UE CA capability, because the CA capability must enable this maximum data rate to be achieved. In the Way Forward agreed at RAN4 AH#4 [1], it was agreed that the MIMO layer capability will be signalled per band, along with the CA bandwidth class.  For the definition of the UE to be unambiguous, it is necessary to clarify the relationship between the UE category data rate and the MIMO layer capability. 

In the DL, for some combinations of data rate and CA configurations, it is necessary to use a higher number of MIMO layers than the baseline of 2 in order to achieve the data rate. Because of this, we propose that there must be a clear specification of the combination of CA_band and MIMO layer capability per band that meets the UE category data rate. 

Proposal 1: We propose that there is a clear specification of what combination of CA_band and MIMO layer capability per band meets the UE category data rate. We propose that MIMO layer capability per band is used in this specification.

Previously, it has been agreed that optional higher MIMO can be signalled per band. This is required to enable optimal resource use by the eNB and the UE. To meet the category data rate, the UE might be configured with contiguous CA to receive 2 CC with 2x2 MIMO; these resources could also be used to receive 1 CC with 4x4 MIMO. In this case, the UE would signal that it supported optional, higher (4x4) MIMO on this band. Since the data rate supported does not change, the higher MIMO is supported at the cost of a lower number of CC.

Proposal 2: We propose that, in addition to the MIMO capability per band that is required in the UE capability in order for the UE to meet that UE category data rate, an optional higher MIMO capability can be signalled per band. If the higher MIMO is configured then the number of CC is reduced in that band such that the data rate is maintained.

If optional, higher MIMO capability for a band is signalled, then the product of the number of MIMO layers and number of component carriers remains constant:

(Num MIMO layers)band i x (Num CC)band i = constant

Therefore, the UE need signal only the optional, higher MIMO capability for a band and from this the eNB can calculate how many CC can be configured to run in this band at this number of MIMO layers.

3 Conclusions

A clear definition of UE capability and category that takes into account their inter-dependence is required. We make the following proposals:

Proposal 1: We propose that there is a clear specification of what combination of CA_band and MIMO layer capability per band meets the UE category data rate. We propose that MIMO layer capability per band is used in this specification.

Proposal 2: We propose that, in addition to the MIMO capability per band that is required in the UE capability in order for the UE to meet that UE category data rate, an optional higher MIMO capability can be signalled per band. If the higher MIMO is configured then the number of CC is reduced in that band such that the data rate is maintained.
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