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1. Introduction

From the RAN4 #77 meeting, RAN4 had discussed the necessary of the UE capability signalling for 4 layer MIMO with 256QAM, but there was no conclusion [1]. In this contribution, we provide our views on this issue.
2. Discussions

At last meeting, we contributed the results that evaluated the UE demodulation performance assuming 2, 3 and 4 layer MIMO with 64QAM and 256QAM [2]. Figure 1 is one of the results of our contribution. It shows the comparison of the performance of 64QAM and 256QAM when assuming Tx EVM = 2% and 3%, respectively. In those figures, the blue (red) lines indicate the evaluation results for 64QAM (256QAM).Note that MCS of 64QAM (or 256QAM) and transmission layer are optimally selected on each SNR point such that the UE performance is maximized. Furthermore, “Averaged received SNR” indicates only a white noise, i.e. the effects of BS Tx EVM and UE Rx EVM are included only in the throughput performance. 
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Figure 1. Comparison of 64QAM and 256QAM with 2, 3 and 4 layer MIMO
From above results, we observed that the performance of 256QAM is higher than that of 64QAM when assuming averaged received SNR > 25 dB in both BS Tx EVM = 2.0 % and 3.0% cases. In our view, such SNR (white noise) level is not too high in the realistic network, e.g. small cell deployment. Furthermore, we observed that higher layer MIMO is selected at averaged received SNR > 25 dB from our results. 
Based on above analysis, there is an introduction gain of higher layer MIMO with 256QAM in the realistic network. Therefore,  we consider that there is no reason to introduce UEs which is capable of using 256QAM and higher layer MIMO respectively, but is not capable of using both 256QAM and higher layer MIMO simultaneously by introducing UE capability signalling for higher layer MIMO with 256QAM. 
Observation 1: Based on our analysis, there is an introduction gain of higher layer MIMO with 256QAM in the realistic network.
Proposal 1: There is no reason to introduce UEs which is capable of using 256QAM and higher layer MIMO respectively, but is not capable of using both 256QAM and higher layer MIMO simultaneously by introducing UE capability signalling for higher layer MIMO with 256QAM.
Beside this, another issue is about UE demodulation requirements for higher layer MIMO with 256QAM and BS Tx EVM requirements. As mentioned in observation 1, higher layer MIMO with 256QAM has an enough gain compared with 64QAM when the existing BS Tx EVM value is assumed. In other words, the use case of higher layer MIMO with 256QAM exists even if the existing BS Tx EVM value is assumed. So we consider that there is no relationship between the introduction of UE demodulation requirements for higher layer MIMO with 256QAM and the necessity of tightening BS Tx EVM requirements, and the UE demodulation requirements for higher layer MIMO with 256QAM should be specified (e.g. as SDR test) in order to ensure proper UE implementation a part from the discussion on tightening BS Tx EVM requirements.
Observation 2: There is no relationship between the introduction of UE demodulation requirements for higher layer MIMO with 256QAM and the necessity of tightening BS Tx EVM requirements.

Proposal 2: UE demodulation requirements for higher layer MIMO with 256QAM should be specified (e.g. as SDR test) in order to ensure proper UE implementation a part from the discussion on tightening BS Tx EVM requirements.
3. Conclusion
In this contribution, we provide our views on the UE capability for higher layer MIMO with 256QAM. Our observations and proposals are summarized as follows:
Observation 1: Based on our analysis, there is an introduction gain of higher layer MIMO with 256QAM in the realistic network.

Proposal 1: There is no reason to introduce UEs which is capable of using 256QAM and higher layer MIMO respectively, but is not capable of using both 256QAM and higher layer MIMO simultaneously by introducing UE capability signalling for higher layer MIMO with 256QAM.
Observation 2: There is no relationship between the introduction of UE demodulation requirements for higher layer MIMO with 256QAM and the necessity of tightening BS Tx EVM requirements.

Proposal 2: UE demodulation requirements for higher layer MIMO with 256QAM should be specified (e.g. as SDR test) in order to ensure proper UE implementation a part from the discussion on tightening BS Tx EVM requirements.
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