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1 Introduction
In RAN#58 meeting, the performance requirements of 8 Rx Antennas for LTE UL (WI: LTE_UL_8Rx-Perf) is approved. Currently, there is no available channel model in 36.104 for 1x8 uplink channel. Channel model shall be discussed first for the 8 Rx performances. In this paper, we share our view for the channel model used in 8 Rx performance requirements. 
2 Channel model

For channel model, in 3gpp, we have two alternatives: one is SCM channel model, such as Umi, Uma defined in 36.814, and one is the simplified channel model based on correlation matrix used in RAN4. SCM channel model is more accurate to capture the channel characteristic, but it is difficult to implement in channel emulator. Further, different parameters will have great impact on the performance. It leads to difficultly get alignment simulation results. For these reasons, the simplified channel model based on correlation matrix is preferred in RAN 4 performance requirements. For 8 Rx, we shall follow the same principle to provide the channel model. 

For the simplified channel model, the key issue is to decide the channel spatial correlation matrix. In 36.101, we have 8x2 downlink spatial correlation matrix. Uplink channel shall be symmetry with downlink channel. The elements of 1x8 uplink spatial correlation matrix shall be the subset of 8x2 downlink spatial correlation matrix. 
For 8x2 spatial correlation matrix, the following is used in 36.101:
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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 [image: image6.wmf]G

is defined as
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A permutation matrix [image: image8.wmf]P

elements are defined as
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The above channel correlation matrix is applied for the antenna configuration using cross polarized antennas at both eNodeB and UE. The 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. For the cross-polarized antennas, 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.
For 8-antenna transmitter using four pairs of cross-polarized antenna elements, 
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For 2-antenna receiver using one pair of cross-polarized antenna elements, 
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After expanding
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From the above 
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 is corresponding to the spatial correlation matrix of 8 eNB Rx and UE transmit antenna element with +90 degrees polarization slant angles 
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 is corresponding to the spatial correlation matrix of 8 eNB Rx and UE transmit antenna element with 0 degree polarization slant angles.  Hence, for uplink 1x8 channel, we can use
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It is equal to
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3 Summary
In this paper, we share our view for the channel model used in 8 Rx WI. We propose to follow the same methodology as 8x2 downlink channel to derive the 1x8 uplink channel. The correlation matrix can be given by
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