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1   Introduction
In the RAN4 #78bis meeting, some discussions about Tx EVM and high SNR demodulation test for 4Rx, however, no agreements were achieved.
In this contribution, we will further analyze the relevant issues.

2   Discussion

One of the most straightforward ways to enhance data rate is to use more layers and high order modulation, such as 4 layer MIMO and 256QAM. However, the working conditions are strict, such as high SNR, low Tx/Rx EVM, low phase noise, low IQ imbalance, advanced receivers and so on. In order to guarantee large capacity gain, both eNB transmitter and UE receiver should be taken into consideration [1]. With better devices, the investment will be high. So the benefits should be studied to answer whether it is a good tradeoff.
From the simulation results provided from companies [1] [2] and the theoretical analyses [3], for very high SNR regime, i.e., over 30dB, the performance differences can be observed. When the SNR is not high enough, Tx EVM will not be the bottleneck. In the real deployment, such high SNR is in low probability. Figure 1, 2 and 3 are cited from TR 36.866, which show that more than 95% of the SNR is below 30 dB.
On the other hand, if low Tx EVM is required for 64QAM and 256QAM, transmitters have to work on QPSK and 16QAM with the same Tx EVM requirement, which will be a large cost.
Furthermore, for real-world devices, EVM may be different in different frequency band. So eNodeB can select a better frequency band for 64QAM or 256QAM, without the overall requirements.
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Figure 1: Full-buffer geometry calibration for NAICS scenario-1 from TR 36.866
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Figure 2: Full-buffer geometry calibration for NAICS scenario #2a/2b (all UEs) from TR 36.866
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Figure 3: Full-buffer geometry calibration for NAICS scenario #2a/2b (Small cell UE only) from TR 36.866
Proposal 1: Do not specify new Tx EVM requirements for 64QAM and 256QAM.
As higher data rate is desired for marketing, 6% for 64QAM and 3% for 256QAM can be used as simulation assumptions for 4 layer MIMO. 
Proposal 2: Take 6% for 64QAM and 3% for 256QAM as the test conditions in SDR tests.
3   Conclusion
In this contribution, we further analyses the Tx EVM and high SNR demodulation test for 4Rx, and have the following proposals:
Proposal 1: Do not specify new Tx EVM requirements for 64QAM and 256QAM.
Proposal 2: Take 6% for 64QAM and 3% for 256QAM as the test conditions in SDR tests.
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