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1. Introduction
In RAN4 #58AH, the eDL-MIMO correlation matrices based on 8Tx cross-polarized antenna had been discussed. This contribution captures the agreement on the 8Tx spatial correlation parameters.
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5. Annex A: Text proposal
<< TEXT Proposal >>

C.2
Correlation Matrices for E-DL MIMO Transmission using Cross-polarized Antennas
C.2.1 Spatial Channel Correlation Matrix

For a system using cross-polarized antennas, the following convention is used for antenna labelling: the N antennas are labelled such that antennas for one polarization are listed from 1 to N/2 and antennas for the other polarization are listed from N/2+1 to N, where N is the number of transmit or receive antennas.
When cross-polarized antennas are deployed at the eNB and UE, the channel spatial correlation matrix can be expressed as follows
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where
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 is the spatial correlation matrix at the UE with same polarization, 
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 is the spatial correlation matrix at the eNB with same polarization, 
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 is a polarization correlation matrix, and 
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denotes transpose. The matrix 
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 describes the correlation of channel coefficients between one pair of cross-polarized antenna elements at the transmitter and one pair of cross-polarized antenna elements at receiver side. Assuming cross-polarized antenna elements with +/-45 degrees polarization slant angles are deployed at eNB and cross-polarized antenna elements with +90/0 degrees polarization slant angles are deployed at UE, the polarization correlation matrix 
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can be derived as
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where, to determine 
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 unambiguously, its first row (or equivalently column) refers to the following transmit-receive branches [P1eNB P1UE, P1eNB P2UE, P2eNB P1UE, P2eNB P2UE], with P1 and P2 referring respectively to vertical and horizontal UE polarizations (nominal orientation) and +45/-45 degrees eNB polarizations.

Note: the value of 
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 depends on cross-polarization power ratio and the exact values that the parameter 
[image: image11.wmf]g

can take are FFS.
By writing down the first row of 
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, it can be observed that the resulting spatial correlation coefficient indexing is not compatible with the labelling system described above. 
Therefore, to solve this problem and map the spatial correlation matrix elements to the correct antenna elements, a 
[image: image13.wmf]r

t

r

t

N

N

N

N

´

 permutation matrix 
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 that maps the spatial correlation elements to the correct position according to the antenna element labelling system describe above is introduced to obtain the channel spatial correlation matrix
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where 
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 is the number of antenna elemets at the eNB, and 
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N

is the number of antenna elements at the UE. Note that each row or column of 
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 has only one element equals 1 while the rest are 0. Therefore, the permutation matrix 
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 is orthonormal. 
Example for channel coefficient generation

Using the labelling system described above, the channel matrix for each tap may be generated as follows:
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where
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is an 
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matrix which contains independent and identically distributed (IID) complex Gaussian elements, The vec(
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) is the vectorization operator which is defined as 
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 is the m-th column of 
[image: image28.wmf]X

. The unvec(
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) is the reverse operator of vec(
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) that performs de-vectorization, 
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 is the power of the tap.

C.2.2 Correlation Matrices at eNB and UE sides

C.2.2.1 Correlation Matrices at eNB side

For 2-antenna transmitter using one pair of cross-polarized antenna elements, 
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For 4-antenna transmitter using two pairs of cross-polarized antenna elements, 
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For 8-antenna transmitter using four pairs of cross-polarized antenna elements, 
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C.2.2.2 Correlation Matrices at UE side

For 2-antenna transmitter using one pair of cross-polarized antenna elements, 
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For 4-antenna transmitter using two pairs of cross-polarized antenna elements, 
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C.2.2.3 Correlation Values at High, Medium and Low Level

The values for parameters α, β and γ for low correlation and high spatial correlation are given in Table B.2.2.3-1.

Table B.2.2.3-1

	Low correlation
	High spatial correlation

	
	
	
	
	
	

	0
	0
	0
	0.9
	0.9
	[0.3]


Note 1: Value of α applies when more than one pair of cross-polarized antenna elements at eNB side.

Note 2: Value of β applies when more than one pair of cross-polarized antenna elements at UE side.

Note 3: The introduction of a medium correlation matrix for 8-Tx eDL-MIMO needs further study.
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