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1. Introduction
The UL MIMO channel correlation matrices have been described in TS 36.101 [1] for uniform linear array (ULA). In RAN1, it is agreed that the cross-polarized antennas will be considered [2] as certain precoders are designed to exploit the special structure of the correlation matrix using cross-polarized antennas. In [3], the correlation matrices for BS demodulation using Cross-Polarized for DL MIMO transmission is considered. In this contribution, we discuss how to introduce MIMO channel correlation matrices for UL MIMO Transmission.
2. Discussion
Cross-polarized antenna configuration has been agreed in RAN1 as a baseline antanna configuration at BS [2]. At the UE side, columns with linearly polarized orthogonal antennas with 0.5 wavelengths spacing between columns has also been proposed as one baseline antenna configureation. 
we discuss the correlation matrices for different antenna configuration as Table 1:

Table 1 different antenna configuration

	cases
	Number of BS antennas(
[image: image1.wmf]eBS

N

)
	Number of UE antennas(
[image: image2.wmf]UE

N

) 

	Case 1
	2
	2

	Case 2
	4
	

	Case 3
	8
	

	Case 4
	2
	4

	Case 5
	4
	

	Case 6
	8
	


In Table 1, cross-polarized antennas for 2/4/8 antenna cases are applied to BS, and 2/4 linearly polarized orthogonal antennas are applied to UE.
2.1 Correlation Matrix for Transmitter

Two antenna case
For 2-antenna Transmitter using a pair of cross-polarized antennas (
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), the correlation matrix can be written as
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Four antenna case

For 4-antenna Transmitter using two pair of cross-polarized antennas (
[image: image5.wmf]4
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), the correlation matrix can be written as
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2.2 Correlation Matrix for Receiver 
Four antenna case 

For 2-antenna Transmitter using a pair of cross-polarized antennas (
[image: image7.wmf]2
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Four antenna case 
For 4-antenna transmitter using two pairs of cross-polarized antennas (
[image: image9.wmf]4
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), the correlation matrix can be written as:
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Eight antenna case

For 8-antenna transmitter deployed at the BS using four pairs of cross-polarized antennas (
[image: image11.wmf]8
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), the correlation matrix can be written as:
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2.3 Spatial Channel Matrix
When the cross-polarized antennas are deployed at the UE and BS, the channel spatial correlation matrix may not be expressed as the Kronecker product of 
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 and 
[image: image14.wmf]UE

R

. However, we can obtain the spatial channel matrix based on the correlation matrices above.

Let 
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 matrix, whose element is Complexity Gauss Distribution. Then, the spatial channel matrix can be expressed as:
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Then, the spatial channel correlation matrix can be obtained by
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where E[a] is the expectation of a. 
3 Summary
In this contribution, we have discussed introducing correlation matrices for cross-polarized antennas at either eNB with 2/4/8 or UE with 2/4 cross-polarized antenna setups, on the basis of which we can get the spatial channel matrix.
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