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1. Introduction
During the RAN4 #58 meeting, progress was made in the field of 8-Tx MIMO correlation modelling with cross-polarized antenna configurations and the text proposal in [1] was agreed. In the contribution [1], it has been agreed that RAN4 could use 
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to model the correlation matrices with polarized antennas at both eNB and UE sides. Moreover, 
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 at low level have been approved in [1]. But the value for parameter 
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 at High correlation level is pending. This contribution provide the MIMO capacity curves for different values of 
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 and discuss how to model the high correlation matrix.
2. Discussion
During Rel-8 timeframe, RAN4 made use of a channel capacity based criterion in order to set the pairs of parameters
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 governing the spatial correlation and derived correspondingly matrices for low, medium and high correlation. A particular choice of values stems from the following capacity criterion:
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                (Eq.1)
where 
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is the 
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 spatially correlated MIMO channel matrix of interest, 
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 and 
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 denote the corresponding MIMO channel capacity at 15dB SNR for zero and full correlation respectively. It was agreed to use 
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 for high correlation.
The situation in Rel-10 differs notably from  Rel-8 is the use of cross-polarized antennas. But in principle, we consider the capacity criterion in Rel-8 can extend to Rel-10. In figure 1 we plot MIMO capacity curves as a function of the SNR assuming an 8x2 channel and the following cases:
·  
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: Capacity with zero spatial correlation
·  
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: Capacity with full spatial correlation
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: Capacity assuming cross-polarized antenna configuration at both the UE and eNB sides (X-pol to X-pol)   with 
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: Capacity assuming cross-polarized antenna configuration at both the UE and eNB sides (X-pol to X-pol)  with 
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: Capacity assuming cross-polarized antenna configuration at both the UE and eNB sides (X-pol to X-pol)  with 
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As the previous discussion in [2-5], it would be difficult to get the high correlation matrix if the both the UE and eNB sides are cross-polarized antenna configuration. Hence, two methods are proposed, option 1 would be assuming ULA configuration at the UE side, option 2 would be assuming ULA configuration at both UE and eNB sides. Based on the contribution [2,6], we also present the MIMO capacity curves of the above two options with different 
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: Capacity assuming ULA antenna configuration at the UE side (X-pol to co-pol) with 
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: Capacity assuming ULA antenna configuration at both the UE and eNB sides (co-pol to co-pol) with 
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                                                                      Figure 1: 8x2 channel capacity 

As discussed in [2-4], it would be difficult to get the high correlation matrix according to the capacity criterion if both the UE and eNB sides are cross-polarized antenna configuration. In Figure 1, it is shown the same conclusion. Furthermore, the contributions [2-4] proposed two other antenna configurations, i.e. X-pol to co-pol and co-pol to co-pol can be used to form high correlation matrix with relatively low capacity. In Figure 1, we compare the capacity for X-pol to co-pol and co-pol to co-pol configuration. When 
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, the values of 
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  for X-pol to co-pol and co-pol to co-pol configuration are 
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 and 
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 respectively. Therefore, both X-pol to co-pol and co-pol to co-pol  configuration can be used to form high correlation matrix. 
In Figure 4, we provide a similar analysis for the 8x4 case.
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Figure 2: 8x4 channel capacity

In Figure 2, we compare the capacity of three antenna configurations, i.e, both the UE and eNB sides are cross-polarized antenna configuration (X-pol to X-pol), only ULA antenna configuration at the UE side (X-pol to co-pol), ULA antenna configuration at both the UE and eNB sides (co-pol to co-pol). If both the UE and eNB sides are cross-polarized antenna configuration, it would be difficult to form high correlation matrix for 8x4 case. In Figure 2, it is shown that both the X-pol to co-pol and the co-pol to co-pol antenna confifurations can be used to form high correlation matrix. The detailed designs for the X-pol to co-pol and the co-pol to co-pol antenna configuration are given in [6] and [2-5] respectively. 
For the values of 
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,  figures 1 and 2 show that 
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would be suitable for the high correlation matrix. 
3. Conclusions

In this contribution, we provide the MIMO capacity curves for different values of 
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 and three antenna configurations. Since it would be difficult to get the high correlation matrix if both the UE and eNB sides are cross-polarized antenna configuration, other antenna configuration might be needed. The simulation results show that both the X-pol to co-pol and the co-pol to co-pol antenna configurations can be used to form high correlation matrix for the 8x2 and 8x4 case. Therefore the correlation matrix model for the X-pol to co-pol antenna configuration might be nonessential, we slightly prefer to use ULA antenna configuration at both the UE and eNB sides to form high correlation matrix.
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