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1 Introduction

In the Way Forward document [1] from RAN4 AH#4, it was agreed that the signalling of MIMO layer capability per band should be studied for CA and non-CA bands. We discuss this and propose a method defining the MIMO capability per band. We also show that the number of possible MIMO combinations across E-UTRA can be restricted by applying simple rules.
2 Discussion
It was agreed in the Ad Hoc meeting that resulted in [1] that: 

a) Within an E-UTRA band, the same number of MIMO layers is used. This means that the same number of MIMO layers is used for the CC in an intra-band CA.

b) The number of MIMO layers can be different on different E-UTRA bands.

It follows from these two agreements that it is required to signal the MIMO layer capability per band. Therefore we support the proposal in [1]:

Explicitly signal along with the CA bandwidth class the MIMO layer capability per band. For non CA bands, MIMO layer capability per band should also be explicitly signalled. 
In [2] we showed that the MIMO capability per band could be defined by tabulating the possible combinations. For one band there are three possible levels of MIMO capability as listed in Table 1.

	MIMO_ Capability
	Maximum number of MIMO Layers

	0
	2

	1
	4

	2
	8


Table 1 – Possible MIMO capability for single-band 
For two bands, there are at most 9 possible combinations of different MIMO capabilities as listed in Table 2.

	MIMO_ Capability
	Maximum number of MIMO Layers

	
	First Band
	Second Band

	0
	2
	2

	1
	4
	2

	2
	8
	2

	3
	2
	4

	4
	4
	4

	5
	8
	4

	6
	2
	8

	7
	4
	8

	8
	8
	8


Table 2 – Possible MIMO capability for two bands 

A UE’s MIMO capability can be defined by specifying which E_UTRA bands correspond to “First Band” and “Second Band” and which combination of MIMO layers it supports from the table of possible combinations.

Rel-10 CA scenarios are limited to at most two bands. However, this scheme can be extended to future releases of three bands. In this case there are at most 27 different combinations of number of MIMO layers. 

	MIMO_ Capability
	Maximum number of MIMO Layers

	
	First Band
	Second Band
	Third Band

	0
	2
	2
	2

	1
	4
	2
	2

	2
	8
	2
	2

	3
	2
	4
	2

	4
	4
	4
	2

	5
	8
	4
	2

	6
	2
	8
	2

	7
	4
	8
	2

	…
	...
	...
	...

	25
	4
	8
	8

	26
	8
	8
	8


Table 3 – Possible MIMO capability for three bands

The number of allowed combinations for three bands can be reduced by applying simple rules that are dependent on operator scenarios. For example, unlikely scenarios may include: 8x8 MIMO on more than one band; different MIMO on all bands, etc. Thus this method of defining the MIMO capability is both simple and efficient. 

This scheme can be used to define the UE MIMO capability per band, along with the CA bandwidth class, thus defining the UE CA capability. For example: CA_1A_5A with MIMO capability 3 means CA that supports up to 2x2 MIMO in band 1 and up to 4x4 MIMO in band 5 concurrently. 

3 Conclusions
We have discussed and support the requirement to signal the MIMO layer capability per band, and have proposed a method defining the MIMO capability per band. We also show that the number of possible MIMO combinations across E-UTRA can be restricted by applying simple rules.
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