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1 Introduction

The Release 15 Study Item “Study on LTE DL 8Rx antenna ports” has been introduced and the Study Item Description is given in [1]. It is expected that the demodulation performance of 8Rx antenna configuration would be a lot different compared with a smaller number of receive antennas, such as, 4Rx antenna configuration. In one of our parallel contributions [2], it demonstrates that 8-layer (8×8) spatial multiplexing is able to achieve double throughput compared with 4-layer (4×4) spatial multiplexing, if SNR is high enough. And, it is also found that the operating SNR range of 8Rx is 1.5dB worse than 4Rx antenna configuration given the same channel propagation conditions. Moreover, it is still not clear how the 8Rx with rank larger than 4 would perform when considering higher receive antenna correlation and higher modulation levels. Therefore, more simulation results under various assumption scenarios are encouraged to verify the practical use of up to 8-layer (8×8) spatial multiplexing. In this contribution, we provide our view on simulation assumptions for further study on the feasibility of 8-layer (8×8) spatial multiplexing.
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In [2], it shows that, with the parameters listed in a TM9 testcase specified in TS 36.101 [1] Section 8.10.1.1.9, the operating SNR range of 8-layer (8×8) is relatively 1.5dB worse than the 4-layer (4×4) scenario. Fig.1 and Fig.2 below illustrate the comparison of the absolute and normalized throughput between 8-layer and 4-layer spatial multiplexing (for specific simulation parameters, please refer to [2]).
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Fig.1 Throughput performance for TM9, 4-layer (4×4) and 8-layer (8×8) spatial multiplexing, EPA5, low correlation
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Fig.2 Normalized throughput performance for TM9, 4-layer (4×4) and 8-layer (8×8) spatial multiplexing, EPA5, low correlation

It shows that, although 8-layer is able to achieve higher throughput, the operating SNR range (70% of max throughput) is worse than 4-layer. It should be also noted that, the simulation results are for low modulation level and low MIMO channel correlation. It is obvious that the operating SNR would increase as the modulation level and MIMO channel correlation increase.

However, as proposed in the 8Rx Study Item Description [3], one potential benefit of introducing 8Rx is to make it possible combining 8Rx with high modulation levels, such as 256QAM, in order to improve the downlink throughput. Moreover, in one of our parallel contributions [4], it demonstrates that the correlation issue in 8Rx deployment scenarios brings considerable performance degradation. Therefore, it is suggested to have a comprehensive and practical study on the receive antenna correlation impact of 8Rx antenna configuration, compared with 4Rx scenarios.

Proposal: Based on the above observations, we propose the following simulation assumptions for further study on 8-layer (8×8) spatial multiplexing scenarios:
(1) 8Rx with rank 8, i.e. 8-layer (8×8) spatial multiplexing 
· 10MHz BW;
· TM9 (User-specific Reference Symbols)
· 256QAM & 1/2 code rate;
· Low correlation at eNodeB side and medium correlation at UE side. 

(2) 8Rx with rank 8, i.e. 8-layer (8×8) spatial multiplexing 
· 10MHz BW;
· TM9 (User-specific Reference Symbols)
· 256QAM & 1/2 code rate;
· Low correlation at eNodeB side and high correlation at UE side.

3 Conclusion 

In this contribution, we provide our view on simulation assumptions for further study on the feasibility of 8-layer (8×8) spatial multiplexing.

Proposal: Based on the above observations, we propose the following simulation assumptions for further study on 8-layer (8×8) spatial multiplexing scenarios:
(1) 8Rx with rank 8, 8-layer (8×8) spatial multiplexing 
· 10MHz BW;
· TM9 (User-specific Reference Symbols)
· 256QAM & 1/2 code rate;
· Low correlation at eNodeB side and medium correlation at UE side. 
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(2) 8Rx with rank 8, 8-layer (8×8) spatial multiplexing 
· 10MHz BW;
· TM9 (User-specific Reference Symbols)
· 256QAM & 1/2 code rate;
· Low correlation at eNodeB side and high correlation at UE side.
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