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1 Introduction

The DL MIMO channel correlation matrices have been described in TS 36.101 [1] for uniform linear array (ULA). In RAN1, it has been agreed that the cross-polarized antennas will be considered [2] as certain precoder which is designed to exploit the special structure of the correlation matrix using cross-polarized antennas. In document [3], an ideal model was represented to consider the correlation matrices for E-DL MIMO transmission using cross-polarized antennas. In this contribution, we discuss further on how extend the cross-polarized antenna correlation matrix effects on LTE-DL MIMO system BER performance. For this purpose, a realistic cross-polarized UE antenna model is used to extract the antenna correlation matrix which will be used as a model to simulate the system BER performance.

Simulation results show that there is about 1.0dB SNR difference between the ideal model and the realistic model. Therefore we propose that taking formulation 2 as UE cross-polarized antennas correlation matrix is more reasonable.
1 2×2 Cross-polarized antennas correlation matrices model
1.1 Ideal model [3]
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1.2 Realistic Model
1)  Realistic cross-polarized antennas EM characteristics:
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(a) Antenna geometry and its S-parameters S11 (dB)
[image: image4.emf]
(b) Far field radiations characteristics
Fig.1 Realistic cross-polarized antennas geometry and its EM characteristics
2)  Realistic cross-polarized antennas correlation coefficient
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Fig.2 Realistic cross-polarized antennas correlation coefficient 
It can be observed in Fig.2 that realistic UE antenna’s cross-polarized correlation coefficient 
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 shall be between 1 and 0, instead of 0 proposed in [3]. Here we have
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In this cross-polarized antenna model, its correlation matrix element 
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 should be chosen as
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when the operated frequency is 2GHz.
2 Simulation
Simulation Conditions

LTE MIMO DL RX link level simulation configuration: 
1. FC=2000MHz, BW 10MHz, Normal CP

2. 2Tx, 2Rx, EVA5
3. Transmit diversity with 2 transmitter antennas, No HARQ

4. Real timing & freq sync, Real channel estimation

5. 16QAM Rate1/2: FRC [R.11 FDD] in TS 36.101
Simulated results
The Figure3 is the physical layer link level simulation results about BER. 
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Fig.3 BER comparison between beta=0.6 and beta =0
In figure3, we can find that there is about 1.0dB difference between two beta cases.
3 Conclusion
In this contribution, the ideal and realistic cross-polarized antenna’s correlation coefficient characteristics are discussed by comparing their effects on LTE-DL 2X2 MIMO system BER performance. Our realistic cross-polarized correlation coefficient is based on EM numerical model and it also has been verified by the measurements. There is about 1.0dB system performance difference between the deal and realistic model. Therefore, we propose that using formulation 2 of this document as UE cross-polarized antennas correlation matrix for system performance simulation is more reasonable.
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