
TSG RAN WG4 meeting #57AH
R4-110316
AUSTIN, TX, US 17-21 Jan. 2011
Source: 
ZTE
Title: 
Correlation Matrices for eDL-MIMO transmission with eight Cross-Polarized Antennas
Agenda Item:
4.4.2
Document for:
Discussion
1. Introduction
The 8Tx spatial correlation modelling for uniform linear array (ULA) have been described in TR36.807[1]. In order to evaluate the performance of 8Tx transmission, the correlation matrices for eDL-MIMO transmission with cross-polarized antennas should be introduced for Rel-10. In RAN4 Adhoc #4 and #57 meeting, there are some contributions about eDL-MIMO channel model for cross-polarized antennas [2-4]. In the contribution [2], it proposed to focus first on modelling spatial correlation for 8x2 antenna configuration. Furthermore, the way forward on eDL-MIMO performance requirements in Rel-10 was agreed in RAN4 #57 [5], one of agreements is that the MIMO configuration scenarios prioitized 2Rx architecture. Hence, this contribution presents our views about the spatial correlation matrices for 8x2 antenna configuration.
2. Discussion
For the cross-polarized antenna, there are two types of  index arrangement such as the following 8x2 antenna configuration. 
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                                                        Figure1 Two types of 8x2 antenna configuration
In figure1, we assume the vertical and horizontal polarization on UE side and the slant ±45° polarizations on eNB side. As RAN1 prioritize type1 in the design of 8Tx codebook, we propose to reuse type1 index arrangement in the 8Tx transmission performance requirements.
In the contributions [2,4], the spatial correlation matrix was proposed as
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Where 
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 are spatial correlation matrices at the UE and eNB side respectively. 
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is the polatization correlation matrix. 
For the type1 index arrangement of 8x2 antenna configuration, equation 1 can be expressed as
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                    (Eq.2)
Where the value of 
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 depends only on the cross-polarization ratio (XPR) as 
[image: image8.wmf](

)

(

)

1/1

XPRXPR

g

=-+

, the spatial correlation matrix at the UE side 
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, and the parameter 
[image: image10.wmf]a

 defines the spatial correlation between the antennas at the eNodeB.
Another problem is how to obtain medium and high correlation matrices for 8x2 antenna configuration. Both the contribution [2] and [4] proposed to instead ULA configuration at the UE side. We think this method is feasible, and present the spatial correlation matrix for UEs with vertical or horizontal polarization.
For the cross-polarized array antenna with ±45° slant polarization on transmitting side and vertical polarization on receiver side, the spatial correlation matrix can be expressed as (i.e. xxxx -> || )
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                          (Eq.3)
Where the parameter 
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 defines the spatial correlation between the antennas at the UE. The polatization correlation matrix 
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 is denoted as 
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For the cross-polarized array antenna with ±45° slant polarization on transmitting side and horizontal polarization on receiver side, the spatial correlation matrix can be expressed as (i.e. xxxx -> = )
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                            (Eq.4)
The polatization correlation matrix 
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 is denoted as 
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3. Conclusions

In this contribution, we present our views regarding the correlation matrices for eDL-MIMO transmission with eight Cross-Polarized Antennas. We think the spatial correlation matrix denoted as 
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 is feasible. Furthermore, we propose to reuse the type1 index arrangement in the 8Tx transmission performance. And the 
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 for type1 configuration is also presented in section2.
For the approach to reach high spatial correlation with cross-polarized antennas, we prefer to instead ULA configuration at the UE side (i.e. xxxx -> = and xxxx -> || ).  Moreover, the 
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 for two UE configurations are also presented in section2.
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