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1 Introduction

In RAN4#56 meeting, [1] extended the DL MIMO matrices described in TS36.101 [2] to 8 Tx antenna cases using the same methodology described in [3]. It described the spatial correlation matrices based on ULA channel model. And it provided the parameter “a” which insures the correlation matrix is positive semi-definite. In RAN4 Ad-hoc#4 meeting, [4] gave the singular values for 4x4 MIMO channels with medium correlation values. It indicated 4x4 MIMO channel performed rank-1 transmission or rank-2 transmission at most and proposed to lower the medium correlation value at the UE. However, [5] indicated that the medium, high correlation values might all be reduced for 8Tx cases from the channel capacity perspective. The Ad-hoc#4 meeting’s comments were that the group was happy to introduce channel models for cross antenna case, but some companies consider the spatial correlation matrices based on ULA channel model are also necessary for 8Tx.
In this contribution, in order to transmit medium rank for 8Tx cases we support to lower the medium correlation values at the UE for 8x4 and 8x8 configurations. And based on the description of TS36.101, we modify the “a” value. Furthermore, we provide the specific description of the correlation matrices for 8Tx cases.
2 DL-MIMO Correlation Matrices for 8 Tx Antennas

The 8-antennas correlation matrix at eNB which has been proposed in [1] is copied as follows. 
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Similarly, the 8-antennas correlation matrix at UE can be derived as:
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Based on ULA channel model, the channel spatial correlation matrix for 8-Tx antennas can be expressed as the Kronecker product of 
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The values have been adjusted for the 8x2, 8x4 and 8x8 medium, high correlation cases to insure the correlation matrix is positive semi-definite after round-off to 4 digit precision. This is done using the following equation:
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Where the value “a” is a scaling factor such that the smallest value is used to obtain a positive semi-definite result. 
According to TS36.101 [2], the scaling factor “a” gets value from 0.0001. The value “a” is given as below.

For 8x2 high correlation case, a=0.00011. For 8x4 high correlation case, a=0.00022. For 8x8 high correlation case, a=0.00031. The same method is used to adjust the 8x2 medium correlation cases, a=0.0001.
Proposal l: For 8x2 high correlation case, the scaling factor a=0.00011. For 8x4 high correlation case, a=0.00022. For 8x8 high correlation case, a=0.00031. 
About the correlation values α and β are discussed below.
· For low correlation case, α=0 and β=0. The correlation values don’t need to be modified.

· For medium correlation case, α=0.3 and β=0.9. Because 2x2 MIMO channel can perform rank1 transmission and rank2 transmission, the correlation values for 8x2 configuration don’t need to be modified.  But the correlation values of β at UE for 8x4 and 8x8 configurations might need to be reduced.

· For high correlation case, α=0.9 and β=0.9. The correlation values are very high  But MIMO channel is only required to perform rank1 transmission. Therefore, the correlation values don’t need to be modified.

Proposal 2: For low correlation case, α=0 and β=0. The correlation values for all cases don’t need to be modified.
Proposal 3: For medium correlation case, α=0.3 and β=0.9. The correlation values for 8x2 configuration don’t need to be modified. The correlation values of β for 8x4 and 8x8 configurations need to be reduced.
Proposal 4: For high correlation case, α=0.9 and β=0.9. The correlation values for all cases don’t need to be modified.
Proposal 5: The specific values of the channel spatial correlation matrices for 8x2 low, medium and high correlation cases, 8x4 low and high correlation cases, and 8x8 low and high correlation cases can be obtained as described below .

· 8x2 Low correlation case,
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· 8x2 Medium correlation case, 
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· 8x2 High correlation case,
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· 8x4 Low correlation case,
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· 8x4 High correlation case, 
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Where
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· 8x8 Low correlation case,
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· 8x8 High correlation case, 
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3 Conclusions
In this contribution, we have modified the values of the scaling factor “a” and provided the specific description of the 8-antennas ULA correlation matrices except 8x4, 8x8 medium correlation cases. 
We present 5 proposals as below:

Proposal l: For 8x2 high correlation case, the scaling factor a=0.00011. For 8x4 high correlation case, a=0.00022. For 8x8 high correlation case, a=0.00031.
Proposal 2: For low correlation case, α=0 and β=0. The correlation values for all cases don’t need to be modified.
Proposal 3: For medium correlation case, α=0.3 and β=0.9. The correlation values for 8x2 configuration don’t need to be modified. The correlation values of β for 8x4 and 8x8 configurations need to be reduced.
Proposal 4: For high correlation case, α=0.9 and β=0.9. The correlation values for all cases don’t need to be modified.
Proposal 5: The specific values of the channel spatial correlation matrices for 8x2 low, medium and high correlation cases, 8x4 low and high correlation cases, and 8x8 low and high correlation cases can be obtained as described in this contribution .
By analyzing two contributions [4] and [5], we support to lower the correlation values for 8x4 and 8x8 medium correlation cases in order to insure medium rank can be transmitted. This specific correlation value needs FFS.
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