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1. Introduction
In Release-12 Further Downlink MIMO Enhancement for LTE-Advanced, it has been discussed to use cross-polarized (X-pol) channel setup for the PMI tests of the new 4Tx codebook. This document provides the MIMO correlation matrix and the beam steering details for a cross-polarized 4x2 MIMO channel. This proposal is for information and may be used as a basis for aligning performance evaluations.
2. MIMO correlation matrix for 4x2 X-pol
The general form of an X-pol correlation matrix, including antenna port permutation, is given in Annex B.2.3A.1 of [1]:
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In the case of 4x2 (
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) X-pol configuration, the transmitter and receiver side components are:
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The polarization correlation matrix 
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 is given in B.2.3A.1 of [1], and is identical to one used in 8 Tx tests:
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The definition of antenna port permutation matrix 
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 is the same as given in B.2.3A.1 of [1], with parameters 
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For high correlation, the following parameters may be used for evaluations:
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Note that the above values reuse the parameters for the 8 Tx case.
In order to ensure computational stability, the correlation matrix needs to be regularized as shown in B.2.3A.3 of [1]. The value of the regularization constant (a=0.00010) could be re-used for 4x2 X-pol.
3. Beam steering for 4Tx X-pol
In order to introduce variation in the main beam direction of a 4Tx X-pol channel, a new beam steering matrix is required. Without random beam steering, the optimal spatial direction is fixed, and the variation in the UE reported PMIs is low.
Beam steering is applied to the Tx-signal as given in B.2.3A.4 of [1]:
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For 4Tx X-pol, the beam steering matrix is defined as:
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The definition of the phase variation term, 
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, is given in B.2.3A.4 of [1]. The existing values for initial random phase and the phase variation step could be re-used for 4 Tx X-pol.
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