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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 8Rx antenna configuration would have a lot different demodulation performance compared with a smaller number of receive antennas, such as, 4Rx antenna configuration. In this contribution, we provide our analysis on the impact of 8Rx on demodulation performance.
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As stated in [1], one possible justification of introducing 8Rx antenna configuration is that it can increase the downlink peak data rate to larger than 1Gbps. Moreover, a combination of 8Rx and other advanced techniques, such as 256QAM high modulation technique, would bring even more benefits in terms of boosting the downlink peak data rate.

However, to achieve such high downlink peak data, there are still open issues to be addressed in this 8Rx Study Item, for example:
1. How much SNR gain 8Rx can provide, compared with the existing 4Rx antenna configuration;
2. How does 8Rx perform under different scenarios, including different antenna deployment configuration (ULA and Xpol), antenna correlation levels (low, medium and high), channel propagation conditions, modulation levels and code rates, transmission modes, number of layers, noise and interference levels, etc.;
3. What is the operating SNR range for 8Rx performance combined with high modulation levels, for smaller than/equal to and for larger than 4 layers spatial multiplexing, respectively? 

3 Summary of objectives of the 8Rx SI

The Study Item Description [1] provides the detailed objectives of the 8Rx SI, which are summarized and listed below:
1. Evaluation of PDSCH demodulation performance with 8Rx for the transmission with rank lower than or equal to 4.
a. Identify the necessary parameters including MCS, rank (≤4), antenna configuration and MIMO channel correlation, and propagation conditions;
b. Minimize the evaluation case numbers as many as possible;
c. Use MMSE-IRC as the reference receiver to compare SNR performance gain against 4Rx antenna configuration under identified scenarios.

2. Evaluation of PDSCH demodulation performance with 8Rx for the transmission with rank higher than 4.
a. Identify the necessary parameters including MCS, rank (>4), antenna configuration and MIMO channel correlation, and propagation conditions;
b. Minimize the evaluation case numbers as many as possible;
c. Use MMSE-IRC as the reference receiver to compare SNR performance gain against 4Rx antenna configuration under identified scenarios.

3. Evaluation of PCFICH/PDCCH demodulation performance with 8Rx.
a. Identify the necessary parameters including CCE levels, antenna configuration and MIMO channel correlation, and propagation conditions;
d. Minimize the evaluation case numbers as many as possible;
e. Use MMSE as the reference receiver to compare SNR performance gain against 4Rx antenna configuration under identified scenarios.

In the end of this 8Rx SI, from the demodulation perspective, it is expected to specify 8Rx UE demodulation and CSI performance. 

Based on the above observation, we propose that:
Proposal: To study 8Rx UE demodulation performance using following simulation cases for further discussion:
· 8Rx with rank lower than or equal to 4
· 8Rx PDSCH demodulation simulation cases (Cell-specific Reference Symbols) for TM2/TM3/TM4/TM6:
· 10MHz BW;
· 1, 2, 3 and 4 layers;
· Medium and high correlation levels;
· Noise limited and interference limited conditions.

· 8Rx with rank higher than 4
· 8Rx PDSCH demodulation simulation cases (User-specific Reference Symbols) for TM9:
· 10MHz BW;
· 5, 6, 7 and 8 layers spatial multiplexing;
· 256QAM;
· Medium and high correlation levels. 
· Noise limited and interference limited conditions.

· 8Rx PCFICH/PDCCH demodulation simulation cases.

4 Conclusion 

In this contribution, we discuss our views on the impact of 8Rx on demodulation performance.
Proposal: To study 8Rx UE demodulation performance using following simulation cases for further discussion:
· 8Rx with rank lower than or equal to 4
· 8Rx PDSCH demodulation simulation cases (Cell-specific Reference Symbols) for TM2/TM3/TM4/TM6:
· 10MHz BW;
· 1, 2, 3 and 4 layers;
· Medium and high correlation levels;
· Noise limited and interference limited conditions.

· 8Rx with rank higher than 4
· 8Rx PDSCH demodulation simulation cases (User-specific Reference Symbols) for TM9:
· 10MHz BW;
· 5, 6, 7 and 8 layers spatial multiplexing;
· 256QAM;
· Medium and high correlation levels. 
· Noise limited and interference limited conditions.

· 8Rx PCFICH/PDCCH demodulation simulation cases.
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